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CHUONG I: GIOI THIEU PE TAI

1.1 Giéi thiéu
Ung dung céng nghé chuyén héa quang ning thanh dién ning di trd thanh
Xu thé méi @é dan thay thé cac ngudn dién sir dung tai nguyén moéi truong. Hé
théng dién mat troi mai nha voi cong suat nho, tién dung, dién mit troi (BMT)
lip trén mai nha khong chi giup tiét kiém chi phi, ma con gop phan giam ap luc
vé dau tu nguodn dién, giam 6 nhiém mai trudng.

1/ Bién mat troi mai nha la giai phap nang lugng mat troi cho hd gia dinh,
doanh nghiép ... 13 ngudn ning lugng tai tao thuc su, chuyén hoa quang ning
thanh dién nang, tan dung anh sang mat troi, than thién vai moi truong.

2/ Sir dung nguodn "nguyén liéu" gan nhu 13 vo tan - anh sang mat troi, st
dung trong gia dinh, doanh nghiép gitp gidm sau héa don tién dién hang thang.

3/ Chi phi béo tri, bao dudng cuc thap. Ngudi dung chi can giit hé théng
sach s& (vé sinh 2-3 lan/ndm). Hé théng dién mat troi mai nha khong co cac bo
phan chuyén dong giy hao mon, do d6 chi phi bao dudng gan nhu 13 khong co.

4/ Cong nghé phat trién dién mat troi phat trién rat nhanh va khong ngung
tién bo. Nhitng doi méi cua cong nghé cang ngay sé cang lam cho hiéu qua cua
cac tAm pin mat troi tang 1én.

II. NGUYEN LY HOAT PONG
1/ Nang luong mat troi dugc hap thu béi tim pin va chuyén hoa thanh
nguon dién 1 chiéu.
2/ Inverter chuyén dong dién 1 chiéu tir hé thong tim pin sang dong dién
xoay chiéu dé sir dung.
3/ Ning luong dién sinh ra tir hé théng dién mat troi mai nha duoc st dung
cho toa nha.
4/ Nang lugng thira khong sir dung hét s& duoc phat nguoc 18n ludi dién.
111. MO HINH LAP PAT



Mo hinh cac hé thdng khac nhau cua dién mat troi nhu mo hinh ndi ludi
truc tiép, mo hinh ning luong mat troi doc 1ap - dung hé théng luu trit ngudn
dién hoic mé hinh két hop luu trir va ndi luéi truc tiép ...

1/ M6 hinh néi lwéi truc tiép (On Grid)

Nang luong mat troi dugc hap thu truc tiép qua tim pin ning luong mit
troi tao ra dong dién mot chiéu DC. Sau d6 thong qua bo chuyén d6i dién hoa
lugi (DC/AC inverter on grid). Dong dién dugc chuyén d6i thanh dién xoay
chiéu AC, cung pha, ciing tan so véi dién ludi quéc gia. Hé théng sé hoa chung
véi dién ludi qudc gia ciing cung cap dién cho cac thiét bi dién.

Solar Inverter —

Ludi dién

e s "
= =3

Dong dién 1 chiau

Hé théng Pin NLMT ‘
Dong dién <
xoay chiéu

Cén ho/thiét bi sir dung dién

~ A

T

2/ M6 hinh nang lweng mat troi doc lap (Off Grid)

Hé thng dién nang lwong mat troi hoa ludi c¢6 du trir. N6 gan twong tu hé thdng
dién néi ludi khong du trir. Tuy nhién c6 thém hé thdng dc quy luu trit. Danh
cho nhiing thiét bi quan trong can ngudn dién 6n dinh nhu camera quan sat,
modum internet, may tinh.... hodc danh cho toan bo tai cua hé théng (chi danh

cho nhimg yéu cau dic biét).



Solar Inverter ——
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3/ M6 hinh vira néi lw6i vira c6 lwu triv (Hybrid)

Pay 1a mo hinh tich hgp ctia hai mo6 hinh trén. Luong dién mat troi sau khi thu
duoc nhd pin nang luong s& dugc nap vao acquy. Khi acquy da day, luong dién
du van 14 dién 1 chiéu s& dugc chuyén thanh xoay chiéu. Pién xoay chiéu duoc
chuyén dén tai. Néu dién ban st dyng tr tai van con du thi sé chuyén 1én luéi
dién qudc gia.

Solar Inverter

Ludi dién
Hé théng Pin NLMT
Dong dién
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IV. HINH THUC SU DUNG

Céc hinh thuc trién khai san pham Hé théng NLTT nhu hinh thirc dién mat troi
cho ho gia dinh, doanh nghiép, Solar Farm hay tram sac xe 6 t6 dién.

1/ Pién mat troi cho Ho gia dinh

- Cong suét lap dat: 1,5 - 8 kWp

- Suét dau tu: 21 - 26 trisu/kWp


http://npc.com.vn/LinkClick.aspx?fileticket=keQyoF0j1jY=&tabid=57

- Str dung thiét bi tir cac hiang c6 thuong hiéu va uy tin trén thé gioi
- Trung binh 1 kWp tao dugc 4,88 kWh/ngay

- Tiét giam duoc tién dién hang thang

- C6 ngudn thu tir viéc phat nguoc dién 1én ludi

- Thoi gian thu héi von ngan: 8 — 10 ndm

2/ Pién mat troi cho Doanh nghiép

- Cong suat lap dat: 30 — 100 kWp

- Suat dau tu: 21 - 26 trieu/kWp

- Str dung thiét bi tir cac hang c6 thuong hiéu va uy tin trén thé gioi
- Trung binh 1 kWp tao dugc 4,88 kWh/ngay

- Giam tai dién nang tiéu thu vao gid cao diém

- C6 ngudn thu tir viéc phat nguoc dién 1én ludi

- Thoi gian thu héi von ngan: 7 — 9 nam

3/ Solar Farm

- Cong sut lp dat: 01 — 50 MWp

- Suat dau tu: 21 - 26 trisu/kWp

- Str dung thiét bi tir cac hang c6 thuong hiéu va uy tin trén thé gioi
- Ho trg thi tuc Quy hoach phat trién Nha may Dién mat troi cap Tinh, cap
Quac gia

- Thoi gian thu hoi von: 6 — 8 nim

- Giai quyét duoc bai toan méi truong
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CHUONG 2: XAC PINH CONG XUAT TiNH TOAN

2.1 Gidi thiéu cac phuwong phap tinh phu tdi tinh toan
Hién nay c6 nhiéu phuong phap dé tinh phu tai tinh toan. Nhitng phuong
phap don gian, tinhtoan thuan tién, thuong két qua khong that chinh xac. Nguoc
lai, néu d6 chinh x4c dugc nang cao thi phuwong phap phirc tap. Vi vay tuy theo
giai doan thiét ké, yéu cau cu thé ma chon phuong phép tinh cho thich hop. Sau
day 1a mot s6 phuong phap thudng ding nhat:

2.1.1 X4ac dinh phu tii tinh toan theo cong suat dit va hé sé nhu cau.

Cong thuc tinh:

Pu= knc-E:-:ﬂ Py (1.1)

Qu=py.tan ¢ 1.2)

| ] 2 i

51’-1’- = |P++L+ o —
TN %" = Cos @ (1.3)

Mot cach gan dang co thé 1dy Py=Pgp.

do d6 Pu=Knc.- 22—y Pams (1.1)

Trongdo:

Pai ;,Pami—cOng suat dat va cong suét dinh mirc cta thiét bi thii, kw;

Pt ,Qt, St— cong suat tac dung, phan khang va toan phén tinh toan
ctia nhom thiét bi, kw, kvar, kva;

N- sd thiét bi trong nhom.

Néu hé s6 cos cua cac thiét bi trong nhom khong gidng nhau thi phai
tinh hé s6 cong suat trung binh theo ct sau:

P, cos@ + P,cosq@, +---+ P,cosg,
P, +PF +-+F, (1.4)

Hé s6 nhu cau ctia cac may khac nhau thudng cho trong céc so tay.
Phuong phép tinh phu tai tinh toan theo hé sb nhu cau c6 vu diém 1a don
gian, thuan tién,vi thé n6 1a mot trong nhimg phuong phap dugc dung rong rii.

Nhuoc diém cua phuong phép nay 12 kém chinh xac. Boi vi hé s6 nhu cau kqctra
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dugc trong sb tay 1a mot sé liéu c¢b dinh cho trude khong phu thude vao ché do
van hanh va s6 thiét bi trong nhom may. Ma hé s6

Kne=Ksg-Kmax (1.5) c6 nghia I1a hé s nhu cau phu thudc vao nhiing
yéu t6 ké trén. Vi vay, néu ché d6 van hanh va sd thiét bj nhom thay doi
nhiéu thi két qua s& khong chinh x4c.

212 X4c dinh phu tai tinh toan theo suét phu tai trén mot don vi
dién tich san xuat.
Cong thuc:
Py=po.f (1.6)
Trong do:
Po- suét phu tai trén 1m? dién tich san xuét, kw/m?;
F- dién tich san xuat m*( dién tich dung dé dat may san xuét ).
Gia tri po co thé tra dugc trong so tay. Gia tri pg cua timg loai ho tiéu thu do
kinh nghiém van hanh thong ké lai ma co.
Phuong phap nay chi cho két qua gan ding, nén né thuong dugc dung trong
thiét ké sobo hay dé tinh phu tai cac phan xudng cé mat d6 may moc san xuat
phan bd twong ddi déu, nhu phan xudng gia cong co khi, dét, san xuat 6 to, vong
bi....
2.1.3 X4c dinh phu tai tinh toan theo suit tiéu hao dién ning cho mot don
vi san pham
Cong thuc tinh:

M,

Pf—t —
T;nax (17)

Trongdo:
M- s6 don vi san pham duoc san xuat ra trong 1 nam (san luong);
W,- sudt tiéu hao dién ning cho mot don vi san pham, kwh/don vi Sp; tmax-
thoi gian sir dung coéng sut 1on nhét, h
Phuong phap nay thuong duge ding dé tinh toan cho céc thiét bi dién co d6
thi phu tii it bién d6i nhu: quat gi6, bom nudc, may khi nén... .Khi d6 phu tai
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tinh toan gan bang phu tai trung binh va két qua twong di trung binh.

2.1.4 Xac dinh phu tai tinh toan theo hé sé cwc dai Kmay va cong suit
trung binh pg, (con goi 13 phwong phap sé thiét bi hi¢u quan hg)-

Khi khong c6 céc s6 lidu can thiét dé 4p dung cic phuong phép twong ddi
don gian d3 néu trén, hodc khi can ning cao trinh do chinh x4c cta phu tai tinh
toan thi nén dung phuong phap tinh theo hé sé dai.

Cong thuec tinh:
Ptt=Kmax-ksd-Pdm (2.1)

Trongdd: Pym- cong suat dinh mac (w)
Kmax, Ksg- hé sb cuc dai va hé s str dung
Heé s6 sir dung K cia cac nhom may co thé tra trong so tay.
Phuong phap nay cho két qua twong d6i chinh xac vi khi xac dinh sb thiét bi
hiéu quan chiing ta da xét toi mot loat cac yéu té quan trong nhu anh hudng
cua sb luong thiét bi trong nhom, sb thiét bi co cong suét 16n nhat cling nhu
su khac nhau vé ché @6 1am viéc cta chung.
Khi tinh phu tai theo phuong phap nay, trong mot s6 trudng hop cu thé ding
cac phuong phap gan dung nhu sau:
e Truong hop n < 3 vanpg< 4, phu tai tinh theo cong thuc:

Pe=21= 1 Pam (2.2)

Déi voi thiét bi lam viéc & ché d6 ngan han lap lai thi:

5 Sadm,/eqm
“ 0,875 (2.3)

e Truong hop n > 3 va nyg< 4, phu tai tinh theo cong thurc:

PtFZ ]=1 ‘r‘"pt:' Pﬂm:‘ (2-4)
trong do

Kpt- hé s6 phu tai cua ting may

Néu khong c6 s6 liéu chinh x4c, c6 thé tinh gan
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dtng nhu: K,=0,9 d6i véi thiét bi lam viéc & ché
do dai han

K=0,75 dbi véi thiét bi 1am viéc & ché ¢ ngan han lap lai

. Nhg>300 va Kgg < 0,5 thi hé s6 curc dai Kpyax duroc
lay ting v6i Npg=300. Con khi Ny > 300 va kg > 0,5 thi:
Py=1,05.Ksq.Pam
. DOi véi céc thiét bi c6 do thi phu tai bang
phéng ( cdc may bom, quat nén khi,......) phu tai tinh todn c6 thé
lay bang phu tai trung binh:
Ptt= Ptn= Ksd-Pdm
. Néu trong mang c6 cac thiét bji mot pha thi phai co ging
phan phdi déu cac thiét bi d6 1én ba pha clia mang.
2.1.5 Phwong phap tinh toan chiéu sang:
C6 nhiéu phwong phap tinh toan chiéu sang nhu:
- Lién x6 c6 cac phuong phap tinh toan chiéu sang sau:
+ Phuong phép hé s6 st dung.
+ Phuong phap cong suit riéng.
+ Phuong phap diém
- MY ¢6 cac phuong phép tinh toan chiéu sang sau:
+ Phuong phap quang thong.
+ Phuong phap diém.
- Con Phap c6 cac phuong phap tinh toan chiéu sang nhu:
+ Phuong phap hé sb st dung
+ Phuong phap diém
Va ca phuong phép tinh toan chiéu sang bang phin mém chiéu sang.
Tinh to4n chiéu sang theo phuong phap hé so str dung gém co cac budc
1. Nghién ctru d6i tuong chiéu sang
2. Lua chon do roi yéu cau

3. Chon hé chiéu sang



4. Chon ngudn sang

5. Chon b dén

6. Lua chon chiéu cao treo dén

Tuy theo: dac diém dbi tuong, loai cong vi¢e, loai bong den, sy giam choi bé
mat lam viéc. Ta co thé phan bd cac dén sat tran (h’=0) hodc céch trAn mot
khoang h’. Chiéu cao bé mat lam viéc c6 thé trén dd cao 0.8m so v&i mat san (
mat ban ) hoac ngay trén san tuy theo cong viéc. Khi d6 do cao treo dén so voi
bé mit lam viéc: hye = H — h' — 0.8( véi H: chiéu cao tir san 1én trn)

Can chu y rang chiéu caoh,, ddi vdi dén huynh quang khong duge vuot
qua 4m, néu khong do sang trén bé mit 1am viéc khong di con ddi véi cac dén
thity ngan cao 4p, dén halogen kim loai, ... nén treo trén do cao 5m trd 1én dé
tranh choi.

7. Xac dinh cac thong so ki thuat anh sang:
K—_ab
h,(a+Db) (2.5)
Véi: a,b — chiéu dai va chiéu rong cin phong ; hy — chiéu cao h
tinh toan

- Tinh hé s6 bu: dya vao bang phu luc 7 cta tai liéu[2].

- Tinh ty s0 treo: j = 24— (2.6)

Vi : h’—chiéu cao tir bé mit dén dén tran
Xac dinh hé sb sir dung:

Dua vao thong s6: loai b dén, ty sb treo, chi sd dia diém, hé sé phan xa
tran, tudng, san, ta tra gia tri hé sd st dung trong cac bang do cac nha ché tao
cho san.

8. Xac dinh quang thong tong theo yéu cau:
E,.Sd -
AT 2.7)
Trong do:

- E..- @ roi lya chon theo tiéu chuan( lux )
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- s- dién tich bé mat lam viéc ( m?)

- d-hésdbu

- ®pgng-quang thong tong cac bo dén (Im)
9. Xac dinh sb bo dén:

. dl}ﬁlﬁllg
¢cacbolzg_ﬁ'lbo (28)

LT
Whoden

Kiém tra sai sé quang thong:

Npoden- Peacbong/ibo — Prang
Prong (2.9)

Trong thyc té sai s tir -10% dén 20% thi chap nhan duoc.

Ap% =

10. Phan bé cac bd dén dua trén cac yéu td:

- Phan bo cho d6 roi dong déu va tranh choéi, dic diém kién tric cua doi
tuong, phan bd d6 dac.

- Thoa mén céc yéu cau vé khoang cach téi da giita cac ddy va giira cac dén
trong mot da, dé dang van hanh va bao tri.

11. Kiém tra d6 roi trung binh trén bé mit lam viéc:

E. — (bcac:bong_.f':lbo'P"rboden U
i Sd (2.10)

2.2 Xac dinh cong xuat phu tai tinh toan ciia Khu Cong Nghiép Do Son:
2.2.1 Chia nhém céc Phu tai trong Khu Cong Nghiép Pé Son Hai Phong:
-Nhoém i: Cap Chiéu sang 6 cim

+ Tang 1 : Khu P1: chia lam 2P

Tuong ty P2, P3 ,P4: Chia lam 2P

Trong d6 cac P1, 2, 3, 4 bao gdm c6 :Phong dn +Bép, Phong sinh hoat chung ,
1 phong ngu , 1 nha v¢ sinh.

Céac P5 : gobm 31 phong

P6 : gom 3 phong

+ Tang 2:

+ Tang Tum

-nhom ii: Cap Diéu hoa
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-Nhém iii: CAp Mang + Thoali
2.2.1 Xac dinh cong suat dit ciia tirng nhom
1) Nhom I:
+ KHU P1:
C6 1 phong an + Bép, Phong sinh hoat chung, Phong ngii , nha vé sinh ¢6

2P m&i P c6 dién tich:209,3 m2)
- Chiéu dai:13.6 (m), Chiéu rong: 15.39 (m), Chiéu cao: 3.5 (m), Dién tich

P1: 209,3 (M2).

-Thé tich phong : t=732.5 m’
Do roi yéu cau tc = 300 (lux) theo tcvn 8794
- Chon hé chiéu sang chung , khong nhiing bé mit lam viéc duge
chiéu sang ma tat ca moi noi trong phong dugc chiéu sang .
- Chon béng dén loai bong huynh quang mau rang ngay 6500k (standard
26mm) ra=75pd,
P=16w, ©4=1000 (Im).
(co str dung nang lugng mat troi)
Chon b dén loai profilparalumelaque , cip bo dén : 0.58d, hiéu suat truc
tiép 4 =0,58: sd dén trén bo:12 ,quang thong cac bong trén mot bo :5000(1m)
- Chon bd dén LED am tran 5x7W 3 cai/ 1P1
Va dén LED 1x9W, 1x15W gan sat tran 9 cai/ 1P1
Bo dén trang tri Bong LED 1x9W gén sat tran 1 cai/ 1P1
Ldoc max=1-35Ntt » Ingangmax= 1.6hy
Phén bd cac dén :cach trin h’=0 , bé mat lam viéc:0.8(m) ,chiéu cao dén so voi
bé mat 1am viéc : [J 2.7(m)=htt
*- Chi s6 dia diém: K= ab (2.5)
htt(a +b)

12



= (13.6x15.39) /2.7(13.6+15.39) =2.74

- Hé s6 bu d =1.25 it buyi (tra bang)

-Tisbtreo j= h (2.6)
h™+hy

Hé s6 st dung :ky =177, Ug+iuj (2.11)
Trongdo : nym; hiéu suat trye ti€p va gian ti€p cua bo den

Ud, Ui hé sé cof chirng v&i nhém truce tiép va gian tiep

Ta c6 :Hé sb phan xa trin (mau trang)

Ptran = 0.7 (tra bang)

Hé s phan xa tuong (vat liéu Xi ming)

Ptuong = 0.5 (trabang)

Hé s6 phan xa san (vat liéu gach)

psan =0.2

(tra bang)

Tu chi s6 dia diém k=2.74, cép bo dén : 0.58d va hé sb phan xa tran jfuong ,
san ta tra bang

Puocgiatri ug=0.73

Ky =0,58.0.73 = 0.42

Quang thong tong cta P1 : @ tong = Egc.S.dk (2.12)

u— 300.209,3.0,36:55000(|m)

0,42
Tir quang thong tong ta xac dinh duoc sb bd dén can lap dat
Npoten = Dtong / dcacbong/bo = 55000/ 5000 = 11.
Can phai lép dit thém Chon bo dén LED am tran 5x7W 3 cai/ 1P1
Va dén LED 1x9W, 1x15W gén sét tran 9 cai/ 1P1

13



Bo dén trang tri Bong LED 1x9W gan sat tran 1 cai/ 1P1

bd dén ¢ phia trén ctia ban dé ting do sang cho bang.

Viy s6 b dén can lip 1a

Nhoden = 22 bd

Viy ta c6 cong suat chiéu sang ctia mdi phong nhu sau:
Pcs/6phong=22.6.40=5280W

(Ptongtungloaidented =16+9+15=40W)

Khu P1cé dién tich va chiic nang gidng nhau nén ta c6

PKhuP1_cs_6phong = 6.5280 = 31680W

-Phu Tai Dong Luc:

Trong Khu PI dwoc trang bi lap dat 16 6 cam nhwa déi dm trong 10A-220V
Sino

Pocam = 16x300=4800 W

Tir Cong Sudt chiéu sdng Ps=6336 W va Céng Sudt dong luc Py ta cé cong
sudt téng cua Khu P1:

Pu_tong_kup1=Pt1_cs knup1+ Pocam = 31680 + 4800 = 36480 W

So' do Chiéu sdng + O cim P1:
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+ KHU P2:

Ta c6 P2: Chiéu dai a=13.4 (m) ,Chiéu rong b=9.53 (m) , Chiéu cao = 3.5 (m)
= S=127.7 (m?) , t=446.9(m°).

E« = 300 (lux), Bong dén loai huynh quang mau tring ngay 6500 K (standard
26mm) Ra=75pd, P=16W, ®g4 = 1000(Im), bo den loai profilparalumelaque ,
cap bo dén : 0.58D

Quang thong cac bong trén mot bo :13000(Im) ,htt=3.5(m) , chi s6 dia diém:
K = ab/Hy(a+b) = 13.4x9.53/3.5x(13.4+9.53) = 1.59

Ptran=0.7 , Ptyong= 0.5 , Psan = 0.2 , U4=0.66, tisotreo j=0,

Hé s6 st dung K= 0.58x0.66 = 0.3828 hé s6 bu d=1.25 ,Quang thong tong:
Ptong = (Ere.S.d)/Ky = (300.127,7.1,25)/0.3828 = 125097 (Im)

Tir quang thong tong ta xac dinh duoc s bo dén can lap dat
Niogen < Dtong/ deacbongibo= 125097/13000 = 9.6

= Sb dén can lap 1a 10 b

Trong d6: 4 dén Quang, 1 dén LED 6p tran 5x7W , 4 bong LED 6p tran
1x9W,1x15W, 1 dén trang tri LED gan sat tran 1x9W.

Viy ta c6 cong suat chiéu sang cua phong :

Pt1_cs_khup2 = 10.4.40 = 1600W

-Phu tai d@ong luc:

Khu P2 dugc ldp dit 8 6 cam nhya d6i 4m tudng 220V-10A Sino
Pocam = 8.300 = 2400W

T Cong Suat Chiéu Sang va Cong Suat dong luc ta co :

Piong = 2400 + 1600 = 4000 W

16



So' Po 6 cim + Chiéu sang Khu P2:
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Hinh 2.2 b: So' do O cam Khu P2
+KHU P3:

Ta c6 P2: Chiéu dai a=13.25(m) ,Chiéu rong b=13.6 (m) , Chiéu cao = 3.5
(m) = S=180.2 (M%) , t = 630.7(m>).

E« = 300 (lux), Bong dén loai huynh quang mau tring ngay 6500K (standard
26mm) Ra=75pd, P=16W, ®g4 = 1200(Im), bo dén loai profilparalumelaque ,
cap bo dén : 0.58D

Quang thong cac bong trén mot bo :14000(Im) ,htt = 3.5(m) , chi s6 dia diém:
K = ab/Hy(a+b) = 13.25x13.6/3.5x(13.25+13.6) = 1,93

Ptran=0.7 , Pruong= 0.5 , Psan = 0.2, Us=0.66, tisotreo j=0, H¢ so sir dung

kq= 0.58x0.66 = 0.3828 hé s6 bu d=1.25 ,Quang thong tong:
Prong = (Ere.S.d)/Ky = (300.180,2.1,25)/0.3828 = 176528 (Im)

Tur quang thong tong ta xéc dinh dugce s6 b dén can ldp dat
Nboden = (I)tong/ Dcachong/bo™= 176528/14000 =12.6
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= Sb dén can lap 1a 12-13 bo

Trong d6: 12 dén Quang,3 dén LED 6p tran 5x7W , 9 bong LED 6p tran
1x9W,1x15W, 1 dén trang tri LED gan sat tran 1x9W.

Viy ta c6 cong suat chiéu sang cua phong :

P cs_knups= 12.6.40= 2880W

-Phu tai @ong luc:

Khu P3 duoc lap dat 14 6 cam nhua d6i Aam tudng 220V-10A Sino
Pocam = 14.300 = 4200W

Tir Cong Suat Chiéu Sang va Cong Suat dong luc ta co :

Piong = 2880 + 4200 = 7080 W

So @6 cap 6 cam + Chiéu sang cho Khu P3
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Hinh 2.3 a: So d6 Chiéu sang Khu P3
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Hinh 2.3 b: So' d6 6 cam Khu P3
+KHU P4:
Ta c6 P2: Chiéu dai a=13.14(m) ,Chiéu rong b=6.86 (m) , Chiéu cao = 3.5
(m) =& S=103.2 (M%) , t=361.5(m>).
Ei. = 300 (lux), Bong deén loai huynh quang mau tréng ngay 6500K (standard
26mm) Ra=75pd, P=16W, ®3=1200(Im), bo den loai profilparalumelaque ,
cap bo dén : 0.58D
Quang thong cac bong trén mot bo :10000(Im) ,htt = 3.5(m) , chi s dia diém:
K = ab/Hy(a+b) = 13.14x6.86/3.5x(13.14+6.86) = 1.28

Ptran = 0.7, Ptyong = 0.5, Psan = 0.2 , Us=0.66, ti 56 treo j=0,

Hé s6 sir dung kq= 0.58x0.66 = 0.3828 hé s6 bu d=1.25 ,Quang thong tong:
Drong = (Ere.S.d)/Ky = (300.103.2.1,25)/0.3828 = 101097 (Im)

Tur quang thong téng ta xac dinh duoc sb bo dén can lép dat
Nboden = Prong! Peacbongio= 101097/10000 = 10
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= S6 dén can lap 1a 10 bo

Trong d6: 4 dén Quang,1dén LED bptran 5x7W ,4bong LED 6p tran
1x9W,1x15W, 1 dén trang tri LED gan sat tran 1x9W.

Viy ta c6 cong suat chiéu sang cua phong :

Pt cs_khupa = 10.4.40= 1600W

-Phu tai dong luc:

Khu P4 duoc lap dat9 6 cam nhya doi am tuong 220V-10A Sino
Pocam = 9.300 = 2700W

Tir Cong Suat Chiéu Sang va Cong Suat dong luc ta co :

Piong = 2700 + 1600 = 4300 W

So Do cap Chiéu Sang + 6 cam cho Khu P4:
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Hinh 2.4 a: So do 6 cam Khu P4
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Hinh 2.4 b: So do Chiéu sang Khu P4
+KHU P5:
Ta c6 P2: Chiéu dai a=13.14(m) ,Chiéu rong b=5.14 (m) , Chiéu cao = 3.5
(m) =& S=67.5 (M%) , t=236.25(m"°).
E« = 300 (lux), Bong dén loai huynh quang mau tring ngay 6500K (standard
26mm) Ra=75pd, P=16W, ®3=700(Im), bd dén loai profilparalumelaque ,
cap bo deén : 0.58D
Quang thong cac bong trén mot bo :7000(Im) ,hgt = 3.5(m) , chi s6 dia diém:
K = ab/Hy(a+b) = 13.14x5.14/3.5x(13.14+5.14) = 1.05
Ptran= 0.7, Ptyong = 0.5, Psan = 0.2 , Us=0.66, ti 56 treo j=0,

Hé s6 sir dung kg = 0.58x0.66 = 0.3828 h¢ s6 bu d=1.25 ,Quang thong tong:
Drong = (Exe.S.d)/Ky = (300.67,5.1,25)/0.3828 = 66124,6 (Im)

Tur quang thong tong ta xac dinh dugc s bo dén can lap dit
Niogen = Dtong! Meacbongibo= 66124.6/7000 = 9.5

= Sb dén can lap 1a 10 bo
Trong d6: 4 dén Quang,1 dén LED 4p tran 5x7W , 4 bong LED &p tran
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1x9W,1x15W, 1 dén trang tri LED gan sat tran 1x9W.
Viy ta c6 cong suat chiéu sang cua phong :
Pu_cs knups = 10.4.40= 1600W

-Phu tai @ong luc:

Khu P5duoc lap dit 9 6 cdm nhua doi am tuong 220V-10A Sino
Pocam = 6.300 = 1800W

T Cong Suat Chiéu Sang va Cong Suat dong luc ta co :

Piong = 1600 + 1800 = 3400 W

Riéng Khu P5 ta c6 31 can=> Cong Suit Tong cua Khu P5:
Prong_khups = 3400.31 = 105400W

So Po Cap Chiéu Sang KHU P5
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Hinh 2.5 a: So do Chiéu sang Khu P5
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Hinh 2.5 b: So do cdp dién 6 cam Khu P5
+KHU P6:
Ta c6 P2: Chiéu dai a=13.82(m) ,Chiéu rong b=9.53 (m) , Chiéu cao = 3.5
(m) = S=131.7 (M%) , t=460.9(m°).
E« = 300 (lux), Bong dén loai huynh quang mau trang ngay 6500K (standard
26mm) Ra=75pd, P=16W, ¢ g=900(Im), bo den loai profilparalumelaque ,
cap bo dén : 0.58D
Quang thong cac bong trén mot bo :7200(Im) ,hgt = 3.5(m) , chi sé dia diém:
K = ab/Hy(a+b) = 13.82x9.53/3.5x(13.82+9.53) = 1.61
Ptran = 0.7 , Pruong = 0.5, Psan = 0.2, Us=0.66, i 56 treo j=0,
Hé s6 sir dung k= 0.58x0.66 = 0.3828 h¢ s6 bu d=1.25 ,Quang thong tong:
¢ tong = (Ee.S.0)/Ky = (300.131.7.1,25)/0.3828 = 129016,4 (Im)

Tir quang thong tong ta xac dinh dugc sb bd dén can lap dat
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Niogen - b tone! ¢ cachongo= 129016/7200 = 18

= S dén can lap 1a 18bo

Trong d6: 4 dén Quang,1 dén LED &p tran 5x7W , 4 bong LED &p tran
1x9W,1x15W, 1 dén trang tri LED gan sat tran 1x9W.

Viy ta c6 cong suat chiéu sang cua phong :

Pu_cs khups= 18.4.40= 2880W

-Phu tai @ong luc:

Khu P6 duoc lap dat 9 6 cam nhya d6i am tudng 220V-10A Sino
Pocam = 10.300 = 3000W

Tir Cong Suat Chiéu Sang va Cong Suat dong luc ta co :

Piong = 2880 + 3000 = 5880 W

Riéng Khu P6 ta c6 3 can=>Cong Suat Tong cia Khu P6:
Prong_knups = 5880.3 = 17640W

So d6 Chiéu sang + 6 cim cho khu P6:
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Hinh 2.6 a: So' do Cap Dién 6 cam Khu P6
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Hinh 2.6 b: So do cap Chiéu sang Khu P6
2)Nhém 11 :Piéu hoa Tirng Khu P1 > P6
+Khu P1:
Pé tao khong khi mat mé cho phong khach, Phong ngi ta lap thém may lanh
cho cac phong:
Phong Khach : Ta chon loai Biéu hoa 18000BTU c6 cong Suat P=5275W
Samsung inveter 18000 BTU AR18RYFTAURNSV
Phong Ngu nho: Ta chon loai diéu hoa 9000BTU c6 cong suat P=1500W
SAMSUNG 1 CHIEU INVERTER 9000BTU AR10MVFSCURNSV
Phong Ngu To: Ta chon loai diéu hoa 12000BTU c6 cong suat P=3500W
Samsung inveter 12000 BTU AR13RYFTAURNSV
Vay tong Cong Suat ctia Pipups_di_tong= 10275W
+Khu P2:
Pé tao khong khi mat mé cho phong khach ta 1ap thém may lanh cho phong:
Phong Khéch : Ta chon loai Diéu hoa 18000BTU c6 cong Suat
Prnupz ai=5275W Samsung inveter 18000 BTU AR18RYFTAURNSV
+Khu P3:
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Pé tao khong khi mat mé cho phong khach, 2 Phong nga ta lap thém may
lanh cho cac phong:

Phong Khéch : Ta chon loai Diéu hoa 18000BTU c6 cong Suat P=5275W
Samsung inveter 18000 BTU AR18RYFTAURNSV

2 Phong Ngu: Ta chon loai diéu hoa 9000BTU c6 cong suat
P=1500Wx2SAMSUNG | CHIEU INVERTER 9000BTU
AR10MVFSCURNSV

Ta c6 cong suat tong: Pnups ai tong= 5275+3000= 8275W

+Khu P4:

Pé tao khong khi mat mé cho phong khach ta 1ap thém may lanh cho phong:
Phong Khach : Ta chon loai Diéu hoa 18000BTU c6 cong Suat
Pnups_ai=5275W Samsung inveter 18000 BTU AR18RYFTAURNSV
+Khu P5:

Do khu P5 ¢6 31 phong 1én ta s& tinh tong ca Khu P5,

Pé tao khong khi mat mé cho phong khach ta 1ap thém may lanh cho phong:
Phong Khach : Ta chon loai Biéu hoa 18000BTU c6 cong Suit
Pknups_ai=5275W Samsung inveter 18000 BTU AR18RYFTAURNSV

Tong Cong suat cua Khu P5:

Prong khups_ai=5275.31=163525W (Chia déu ra 31 cin)

+Khu P6:

Do khu P6 c6 3 phong 1én ta sé& tinh tong ca Khu P6

Pé tao khong khi mat mé cho phong khach ta 1ap thém may lanh cho phong:
Phong Khéch : Ta chon loai Diéu hoa 18000BTU c6 cong Suat
Pxnups_ai=5275W Samsung inveter 18000 BTU AR18RYFTAURNSV
Phong Ngu: Ta chon loai diéu hoa 9000BTU c6 cong suat P=1500W
SAMSUNG 1 CHIEU INVERTER 9000BTU AR10MVFSCURNSV

Tong Cong suat cua Khu P6:

Pxhups_ai=5275+1500=7225W

Piong khupe_ai=7225.3= 21675W
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+Két Luan:

Viy ta c6 cong Suat Tong caa Khu Cong Nghiép D6 Son Hai Phong:
Prongtungkhu_cs= 31680 + 1600 + 2880 + 1600 + 105400 + 8640 = 151800W
Prongtungkhu_ocam= 4800 + 2400 + 4200W + 2700 + 55800 + 9000 = 78900 W
Paieuncatungkhu_ai = 10275 + 5275 + 8275 + 5275 + 163525 + 21675 = 214300W

So P Piéu Hoa cac Phong:

..

|

AT RANG pUHOA PHONG 1

Hinh 3.1 a: So do diéu hoa Khu P
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Hinh 3.1 b: So doé diéu hoa Khu P2
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Hinh 3.1 ¢: So dé diéu hoa Khu P3
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Hinh 3.1 d: So do diéu hoa khu P4
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Hinh 3.1 e: So dé diéu hoa Khu P5
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Hinh 3.1 f: So d6 diéu hoa Khu P6
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Phong

2.2.2 Xac dinh cong suit tinh toan cia Khu Cong Nghiép P6 Son — Hai
Phong

Phu tai tinh toan ctia cac nhém trong Khu Cong Nghiép.

Ta lay trung binh hé sb cong suat ctiia toan Khu Céng Nghiép D6 Son 1a:
cos ¢=0.8

Khu Céng Nghiép c6 hé sé nhu cau:
Kne=0.8
Ta tién hanh tinh toan coéng suét tinh tién theo phwong phép cong suét dat va

hé sb nhu cau

Cong thure tinh:
Pu=Kne. 2121 P (2.2.1)
Qu=Pu.tg® (2.2.2)
S P2+ Q.. i

i = o=

R © Cosg 2.2.3)

Ste St
Iﬁﬁ == — —
A 3 UG'G_L' Up-i?a (224)
Nhoém 1:

Nhém 1 bao gdm tong cong suat cacKhu :

Ptong _ khup1 = 36480W

Tu cong suét dat cua nhom va hé sb nhu ciu toan:

Kg = 0.8 ta c6 thé tinh dugc cong suat tinh

Pttn1 =Pdat-Knc (2.2.5)
= 36480.0,8 = 29184W

T hé sé cong suat cos ¢ = 0.8 ta cd thé suy ra duwoc cdng suat phan khang q
theo cong thirc nhu sau:

Qtin1 =Ptin1.tge = 29184.0, 75 = 21888VAr (2.2.5)
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Tir cong suét tac dung tinh toan va cong suat phan khang tinh toan ta co thé

tinh duoC odng SUAt toan phan cua nhom

Seens = |P2eons + Q2. = /291842 + 201622 = 41256 VA
v (2.2.6)

Phu tai tinh toan cho KHU P2:

Nhém 2 bao gdm tong cong suit cac Khu :

Ptong _ khuP2 = 4000W

T cOng suat dat cia nhém va hé sé nhu cau todn

Kg = 0.8 ta co thé tinh dugc cong suét tinh

Pttn2 =Pdat-Knc (2.2.7)
= 4000.0,8 = 3200W

T hé sé cong suat cos ¢ =0.8 ta cd thé suy ra dwoc cdng suat phan khang q
theo cdngthtrc nhuv sau:

Qttn2 =Pttn2-tge = 3200.0, 75 = 2400VAr (2.2.8)
Tir cong suét tac dung tinh toan va cong suat phan khang tinh toan

ta co thé tinh dugc cong suat toan phan cua nhom:

Seenn = |'P2m1 + Q% = V32002 + 24002 = 4000 VA )
N (Ap dung 2.2.3)

Phu tai tinh toan cho KHU P3:

Nhom 3 bao gdm tong cong suat cacKhu :

Ptong _ khuP3 = 7080W

Tir cong suét dit cia nhom va hé sé nhu cau toan:

Ks = 0.8 ta c6 thé tinh dwoc cong suét tinh

Ptn3 = Pdat-Knc = 7080.0,8 = 5664W (Ap dung 2.2.1)

T hé sé cong suat cose =0.8 ta c6 thé suy ra duwoc cdng suat phan khang q
theo cdngthtrc nhuv sau:

Qttn3 =Pttn3.19¢ = 5664.0, 75 = 4248VAr (Ap dung 2.2.2)
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Tir cong suat tic dung tinh toan va cong suat phan khang tinh toan ta c6 thé
tinh duoc odng suat toan phan cia nhom. Tir hé sé cong suat cos[1=0.8 ta co thé
suy ra dugc cong suat phan khang q theo congthtrc nhu sau:

Qttn3 =Pttn3-19¢ = 5664.0, 75 = 4248VAr

Tir cOng suét tac dung tinh toan va cong suat phan khang tinh toan ta c6 thé tinh

duoc cong suat toan phan cua nhom:

Seena = |'P2m1 + Q% = V56642 + 42482 = 7080 VA ,
N (Ap dung 2.2.3)

Phu tai tinh toan cho KHU P4:

Nhom 4 bao gdm tong cong suat cac Khu :

Ptong _ khuP4 = 4300W (Ap dung 2.2.2)
Tt cong suét dit cua nhom va hé sb nhu ciu toan:

Kg = 0.8 ta co thé tinh dugc cong suét tinh

Pttn4 =Pdat-Knc = 4300.0,8 = 3440w (Ap dung 2.2.1)

T hé sé cong suat cosg = 0.8 ta c6 thé suy ra duwoc cdng suat phan khang q
theo cdngthtrc nhuv sau:

Qttna = Ptina-tge = 3440.0, 75 = 2580VAr (Ap dung 2.2.2)

Tir cong suét tac dung tinh toan va cong suat phan khang tinh toan ta c6 thé

tinh dugc odng suat toan phan ctia nhom:

Seewe = |PZiays +Q32,,,, = /34402 + 25802 = 4300 VA
N (Ap dung 2.2.3)

Phu tai tinh toan cho KHU P5:

Nhoém 5 bao gdm tong cong suat cac Khu :

Ptong _ khuP5 = 105400W

Tur cong suat dat cia nhom va hé s6 nhu cau toan:

Kg = 0.8 ta c6 thé tinh dugc cong suat tinh

Ptin5 = Pdat-Knc
=105400.0,8 = 84320W
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T hé sé cong suat cose =0.8 ta c6 thé suy ra duwoc cdng suat phan khang g theo
oongthtrc nhu sau:

Qttn5 =Pttn5-t19¢ = 84320.0, 75 = 63240VAr

Tir cOng suét tac dung tinh toan va cong suat phan khang tinh toan

ta co the tinh dugc oong suat toan phan ctia nhom:

Stens = I|'P2ﬁm +Q2,,,;, =/ 843207 + 632407 = 105400 V4
\

Phu tai tinh toan cho KHU P6:

Nhém 6 bao gdm tong cong suat cac Khu :

Ptong _ khuP6 = 17640W

Tu cong suét dit cua nhom va hé sb nhu ciu toan:

Ks = 0.8 ta cothétinhdugccongsuattinh

Piine = Pdat-Knc = 17640.0,8 = 14112W

T hé s6 cong suat cose=0.8 ta cd thé suy ra dugc cong suat phan khang q theo
oongthlrc nhu sau:

Qtin6 = Pttng-t9¢ = 14112.0, 75 = 10584VAr
Tu cong suét tac dung tinh toan va cong suét phan khang tinh toan

ta co thé tinh duoc odng sudt toan phan cua nhom:

Seene = |PPeens + Q%,uy; = /141122 + 105842 = 17640 VA
N
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CHUONG 3: CHON PHUONG AN CUNG CAP PIEN CHO KHU
CONG NGHIEP PO SON

3.1 Cac phuwong an cung cap dién.

Mang dién ha &p ¢ day dugc hiéu 1a mang dong luc hodc chiéu sang voi
cap dién ap thuong 1a 380/220 v.

So dd ndi day ctia mang dong luc c¢6 hai dang co ban 1a mang hinh tia va
mang phan nhanh va vu khuyét diém cta ching nhu sau :

-So @6 hinh tia c6 vu diém 1a ndi day rd rang ,mdi ho dung dién duogc cap
tir mot duong day, do d6 ching it anh hudng 1dn nhau do tin cy cung cap dién
tuong dbi cao dé thuc hién cac bién phap bao vé va tu dong dong hoa cao dé van
hanh bdo quan .

Khuyét diém ctia n6 13 von dau tu 16n . Vi vay so d6 ndi day hinh tia duoc
dung cung cép dién cho cac ho tiéu thu loai 1 va loai 2.

-So @6 phan nhanh c6 vu khuyét diém nguoc lai S0 v6i so dd hinh tia vi
vay loai so d6 nay dugc dung khi cung cap dién cho cac ho tiéu thu loai 2 va 3.

Trong thuc té nguoi ta thuong két hop hai dang so dd co ban d6 thanh
nhitng so d6 hdn hop dé nang cao do tin cay va linh hoat ctia so d6 nguoi ta

thuong dat cac mach duy phong chung hoac riéng.

=
. |

L bbb LD

Céc dang so db :

Hinh a:So d6 phdn nhdnh
-So @6 hinh tia duoc cung cap cho cac phu tai phan tan. tir thanh cai cta
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tram bién 4p c6 cac duong day dan dén cac tii phan phdi dong luc .tir cac ta phan
phéi dong luc c6 cac duong diy dan dén phu tai.

Loai so dd nay co6 do tin cdy tuong dbi cao, nd thudng dung trong cac phan
xudng cé cac thiét bi phan tan trén dién rong nhu xudng gia cong co khi lap rap,

dét ,sot..

Hinh b: So dé hinh tia dwoc cung cdp cho cdc phy tdi phan tan

-So @6 hinh tia dung cung cip cho cac phu tai tip trung co cong suit twong
d6i 16n nhu cac tram bom:1o nung ,tram khi nén..trong so d6 nay tir thanh cai

ctia tram bién ap c6 cac duong diy cung cip thang cho cac phuy tai
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Hinh c: So do hinh tia
-So d6 phan nhanh thuong duoc dung trong cac phan xudng c6 phu tai khong

quan trong
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Hinh d: So dé phdn nhanh

-So d6 nay thudng duoc dung trong cac phin xudng c6 phu tai twong doi 16n
va phan bd diéu trén dién tich rong. Nho ¢ cac thanh céi chay doc theo phan

xuong mang co thé tai dugc cong suat 1on giam duoc cac ton that vé cong suat

va dién ap
—
—
—CD -
_
—
o

Hinh e: So' d6 may bién dp dwong truc
-So d6 may bién ap duong truc. Loai so d6 nay thudng duge ding

dé cung cap cho cac putai phan bd rai theo chiéu dai.
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3.2 Lwa chon phuong 4n cip dién cho Khu Cong Nghiép Pd Son-HP
=>V¢i uu nhuge diém cia cac loai so dd nhu trén ta nhan thay véi nhimng
dic diém truonghoc va dé dam bao tinh Kinh té k¥ thuat ta lua chon phuong an
cung cap dién bang so do hinh tia két hop voi so dd duong truc dé cap dién cho

trudong hoc.
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Hinh f: So D6 Cép Dién Toa Nha — TOC + So' DS Cép Dién Td Phén Phéi T1.1 va T2.2
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Hinh g: So D6 Cdp Dién Tit Phan Phéi T2.2:




- %ﬂﬂgﬁ!mcmm SUFVC: 1 2°CHRS) +{ 1K
TG PR TRP-T

o wan (
: : : :
3 R, 3| i Y N, Y
: EEOLETY O Y 1
*ga 'E 8 - - -] §¥ % -
1 ‘REEREERE 11
EE B BEEEREREERE f g
HHNHF sy | fla] | sy |
SHHHHB R I i 13
Wel-[:] |3 EHEOHEBHEE EHEE
- 2 g g 2 ?E PHONG KHACH + BEP-BD.P1|  PHONGNGOZ-BDPHY | PHONG NGO2-BDPI2 35 PHONG KHACH + BEP - BDLPS|

$0 bS CAP DIEN TU PHAN PHOI -T1.2 0 DO CAP DIEN PHONG 1 +3 - TD.P1 + TD.P3
SODO CAP DIENPHONG 2+ 44 5 - TDP1 + TD.P3 + TD.PS

Hinh h: So do cdp dién ti phin phéi T1.2 + So Po Cap Pién Khu P1,3 + So
do cd'p dién Khu P2,4,5

W THONG KE VAT LIEU
TEN VAT LEU- QUY CACH PONV] s LWionNG
| DENLED GANTRAN 16W, oW BO 02,173
§ DENTUIP HON BONG LED GAN NG 1X16W BO 180
: E BEN TRAN BONG LED GAN NG| 7X5W BO ®
31 "\ CONGTAC DON 1 CHEU, 2 CHEU cAl 20, 260
; 3 G CAMNHYA DO CcAl 44
a s APTOMAT 3 PHA ; 600A, T60A, 76A, 60A, 0A, 40A, 30A, 20A CAl
o ¥ § APTOMAT  PHA : 20A. 304, 54 15A oA 248,46
E g § HOP NGH 150X150 chl 100
| 8 ¢ CUPXPLEMDSTAPVC (3X240 + lxmwmﬂnm M 50
2 3 CU/XPLE/DSTAPVC (4X70) M m
H % 3 % CU/PVC (350+1X25), (3125+1X10), (3X16+1X10) M 0,4,6
N = CUPVC (IX6), (1X4), (1X25), (IX1 5) M 1000, 3500, 4000, 5000
bt - 70 DIEN ST SON B00X1 200X500, 360X5204200 W 1.6
§ FIOHG Lisvic NG GHEN NHUA D76, D48,034, D20 M 40, 1000, 2000, 5000
$0 b0 CAP DIEN PHONG LAM ik
(TD.P7...JOP1D)

Hinh j: So D6 Cdp Pién Phong lam viéc
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CHUONG 4: CHON THIET BI CHO MANG PIEN
4.1 Chon day din
4.1.1 Phwong phap lwc chon tiét dién diy dan.
1) Chon tiét dién day din theo ton hao dién ap cho phép
Trudce hét xac dinh thanh phan phan khang cta ton hao dién ap cho phép:

().1.x
JﬁUx — E_ ok }"O
U (4.1.1)

Xéc dinh thanh phan tac dung cua tén hao dién ap cho phép:
AU, =AU, — AU (4.1.2)
Tiét dién day dan duoc xac dinh nhu sau:

_ 2111 P:' E:'
yUAU, (4.1.3)

Trong do:

Xo —thuong c6 gia tri tur 0,35-0,4

Pi- cong suit tac dung trén doan day thir i, KW ;- chiéu dai doan day tha i, m
U- dién ap dinh mtrc cua duong day, kv

AU,- thanh phan tac dung, V

y- dién dan cta vat liu Q.m/mm?

Can ctr vao gia tri F dé lya chon day dan tng véi thang tiét dién gan nhat vé
phia trén, sau do kiém tra lai ton hao dién ap thuc té cua day dan vira chon.
2) Xac dinh tiét dién diy din theo chi phi kim loai cwe tiéu duong day
khong phan nhanh

tiét dién cua dudng day khong phan nhanh gdm nhiéu doan duoc

xéac dinh trudc hét tir doan day cudi cung (doanthtr n ):

Fob Ze‘ P,
yUAU, &y ™V (4.1.4)
Tiét dién cua cac doan day khac theo biéu thuc
B
F:' = F;: |F
N (4.1.5)
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P.- cOng suat tac dung trén doan day th& n
u,- duoc xac dinh bang cong thirc & phwong phap Bdi véi duong dy phan
nhanh
Trudce hét xac dinh thanh phan tac dung cua ton hao dién ap cho
phép trén dudng diy chung theo biéu thirc:
AU,

—
TNE
I—"L

N Polg (4.1.6)

ﬂU:'G =

Tiét dién day dan trén doan dau duoc xac dinh:

B,
° yUAU, (4.1.7)

Pova lola cong suat tac dung chay trén doan day chung va chiéu dai

Chon day dan c6 tiét dién gan Fonhat vé phia trén xac dinh thanh phan tac
dung cta ton hao dién ap thuc té trén doan day dau:
Forply

U (4.1.8)

ﬂURn::-tt =

Thanh phan tac dung ctia ton hao dién ap cho phép trén cic doan day phan

nhanh

AUg; = AUg — AUpgg:: (4.1.9)
Tiét dién day dan cila cac doan diy phan nhanh dugc xéac dinh:

F, = i—*ﬂ vaF, = i—‘ﬁ (4.1.10)
Trong do:
Pi, li - cong suat tac dung va chiéu dai cia doan ddy phan nhanh thi i

3) Xac dinh tiét dién day din theo mat do dong dién khong doi
Phuong phéap nay dugc ap dung khi thoi gian sir dung cong suét cuc dai ty,

nho

47



Céac budce xac dinh u, tuong tu nhu cac phuong phap khac, sau d6 xac dinh
mat d6 dong dién khong doi theo biéu thirc
_ yAUp
~ V3Zil cosg, (4.1.11)

j

Trong dé:cos ;- hé sé cong suét twong tmg & doan day thir i.

V61 mat d§ dong di¢n j, ta xac dinh duoc tiét dién day dan trén cac doan:

FI:I%‘, F, = 1—2, B = ﬁ (4.1.12)

g ]
4) Xac dinh tiét dién diy din theo mat do dong dién cho phép ciia diy

dan

Theo phuong phap nay tiét dién day dan dugc chon theo diéu kién
I, =1,
Io- dong dién cho phép tmg véi timg loai day dan, phu thudc vao nhiét

d6 d6t nong cho phép cua chiing.

5) Phwong phap chon tiét dién diy din theo diéu kién phat néng

Khi c6 dong dién chay qua day dan va ddy cap thi vat dan bi nong, néu nhiét
d6 day dan qua cao co thé lam cho chang bi hu hong hodc giam tudi tho mic
khac, d6 bén co hoc ctia kim loai dan dién ciling bi giam xuéng. Do vay nha ché
tao quy dinh nhiét d6 cho phép ddi véi mdi loai day din va day cép.

Piéu kién chon day din

Ky#Ky*lopy = Iy (4.1.13)
>l = (4.1.14)
Trong do6 :

K,:1a hé sb hiéu chinh nhiét d6 tmg voi méi trudng dit day cap
K,: 12 hé s hiéu chinh nhiét 46 ké dén s6 luong day hodc cap di chung mot
ranh

lcp: dong dién 1au dai cho phép ting Vo tiét dién day hodc cap dinh lya chon
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Dong dién cho phép 1a dong dién 16n nhét ¢ thé chay qua day dan trong

thoi gian khong han ché ma khong lam cho nhiét d6 ciia nd vuot qua trj sb

cho phép.
6) Chon tiét dién day din ciia mang dién chiéu sing
F= h
CAUG, % (4.1.15)

Trong do:

Mgp- téng Mo men quy ddi cua tat ca cac nhanh, duoc xac dinh:

Mg=2 M, ¥ a M, (4.1.16)

Trong do :

M; — momen tai cua cac nhanh c6 cung sO lugng diy dan véi duong truc
chinh

Mj — momen tai ctia cac nhanh cé cung s luong ddy dan khac véinhom trén
M - pl momen tai

AU, %- hao t6n dién ap cho phép,%

C = yUZ210° hé sb phu thudc vao ciu trac mang dién, tra bang

4.pl.bt

a— hé sb quy ddi, phu thudc vao két cAu mang dién tra bang

5.pl.bt
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Tra bang trong sach “BAI TAP CUNG CAP DIEN” cua tac gia TRAN QUANG
KHANH
412 LUA CHON TIET DIEN DAY DAN.
-Ta tién hanh lya chon tiét dién day dan theo phuong phap diéu kién phat
nong:
-Hé sé hiéu chinh nhiét 6 ung véi moi truong dit day cp
K1 =1 (tra bang)
-Hé sd hiéu chinh nhiét d6 ké dén sd luong day hodc cap di chung 1 ranh
Ko =0,8

-Lua chon tiét dién day trung tinh : theo ti€u chuan quéc té IEC thi cac

mach mot pha c6 tiét dién < 16mm? (Cu) hodc 25mm2 (Al) ltc d6 ta chon tit

dién day trung tinh cin bang vdi tiét dién day pha .Hé thong 3 pha véi tiét dién

< 16mm? (Cu) hogc 25mm? (Al) lac do ta

chon tiét dién déy trung tinh bang tiét dién day pha hodc chon nho hon day
pha véi diéu kién 1a : dong chay trong ddy trung tinh trong diéu kién lam viéc
binh thudng nho hon gia tri cho phép Iy . Cong suét tai 1 pha nho hon 10% so
v6i tai 3 pha can bang. Day trung tinh c6 bao vé chéng ngin mach. Do nhiing

diéu kién néu trén nén ta chon tiét dién day trung tinh bang vdi tiét dién day pha.
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LUA CHON TIET DIEN DAY DAN.
-Ta tién hanh lya chon tiét dién day dan theo phuong phap diéu kién phat
nong:
-Hé s6 hiéu chinh nhiét d6 ing v6i moi truong dat day c 4 p
K1 =1 (tra bang)
-Hé sd hiéu chinh nhiét d6 ké dén sb luong day hoac cap di chung 1 ranh

K2=0,8

L0=2m
CBT

L1=6m
L11=4m L2=10m

CB1

Hinh p: So dé tiét dién ddy dan timg tang
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So @6 di day tong thé

X li
nudc
thai

Xudng Khu Cong Nghiép

b3i glri xe

b3i glri
xe

-

Tram Bién Ap

Hinh O: So do di ddy tong thé
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Puong day cung cap tir tram bién ap trung gian vé tram phan phdi trung tdm cua
nha may dai 3 km st dung duong day trén khong day nhom 161 thép , 16 kép
Bénh vién st dung cong sudt 16n nhit T max = 3000 h tra bang ta co
J e = 1,3 <tra bang>
2 pttcs ocam = 29,18+3,2+5,664+3,44+84,32+14,112=139,916 Kw
> pttdieu hoa = 8,22+4,22+6,62+4,22+130,82+17,34=171,4 Kw
2 ptt,.=139,916 + 171,4 = 311,316 kw
2. qtt cs ocam = 21888+2400+4248+2580+63240+10584=104940 Var
2. gtt dieuhoa =
7706,25+3956,25+6206,25+3956,25+122643,5+16256,25=160725 Var
2 gttca2 = 104940 + 160725 = 265665 Var
Chon day nhom 13i thép tiét dién 185 mm?
AC-185
Kiém tra day da chon theo dong dién su cd.
Ro=0,17 2;x,=0,4 12
theo bang dién tro va dién khang ctia day nhom 16i thép
dong cho phép I, =512 A
. Khi dit mot day day con lai chuyén toan bo cong suat
le = 2.1, =2.231,10 =462,2 A
Tathiy | < |
Kiém tra diy dan da chon theo diéu kién ton that dién ap véi day AC-185
Nén
A=FR+Q¥_311316017.3+265665.0,4.3

= =217v

Udm 0,22

cOMu < Au cp

==> day dan d3 chon thoa man diéu kién

Phuong 4n 1:

chon cac tir tram phéan phdi trung tim dén tram 1.

St iraml 139,91
Imax = = =4 A

24310  24/3.10
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Vi cap dong va T ma= 3000h ; J (o = 1,3 A/ mm?
4

F kt:E=3

Chon cap 2x PLE=3 x 12.

Tiét dién toi thieu16 mm?

Chon cip tram phéan phdi trung tim dén tram t2
Sttt traml 171.4

e = =——— = 4.9A

2+/3.10 2+/3.10

Vi cap dong va T ma= 3000h : J = 1,3 A/ mm?
F kt — _3 7

Chon cap 2x PLE=3 x 12.

Tiét dién tdi thiéul6 mm?

duong cap F <mm> L <m> don gia< thanh tién
d/m>
PPTT-T1 16 10 48.000 480000
PPTT-T2 16 12 48.000 576000
K1=1056000

Xac dinh ton that cong suat AP

h.'l

.R.10°

ﬂP—_ -

h.'l

Ton that AP trén doan cap tir PPTT — T1

ﬂ-pl—”m 2 0,17.10°=0.33 kw
ﬁ-pz—”” 2.0,17.10° =0,49 kw
2P =0,82 kw

Tra bang chiu ton that cong suét 16n

Tmax = 3000 va cos & = 0,8 ;r = 2000.

ldyan, = 0,1 ;8. = 0,2 ; ¢ = 750 &/ kwh

Z;=<0,1+0,2>. 1056000 + 750 .0,82 .2000 = 15468004
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Phuong 4n 2

Xt li
nu‘f‘c Xuwdng Khu Cong Nghiép
thai
—
-
B3i Glri Xe
C

B3i gUi
xe

Tram Bién Ap

Hinh T: So do di day tong thé

Tram
Bom

Phuong an 2 : Cac tram bién 4p xa tram phan phéi trung tam dugc lay dién

lien thong qua cac tram & gan tram phan phdi trung tdm

duong day cung cap tir tram bién 4p trung gian vé tram phan phdi

két qua chon cap cao ap 10 kv phuong 4n 2

duong cap | F<mm®> Im Pon gia |  Thanh tién
<d/m>
PPTT-T1 16 10 48000 480000
T1- T2 16 6 48000 288000
K1=768000
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két qua tinh Ap phuong an 2

duong

F

Im

RQ

S

AP<KW>
cap <mm?> oQ/km <KVA>
PPTT- 16 10 0,17 1,7.10 139,91 0,33
T1 3
T1-T2 16 6 0,17 1,7.10 1714 0,49
3
AP2=0,82 KW

Tu T 12=3000 va cose =0,8;r=2000

ano=0,1 ;a,=0,2;c=750d/kwh

Z,=(0,1+0,2).768000 +750.0,82.2000 = 1460400 &

Ta chon phuong an 2: ton hao thap chi phi nho dé sira chita

Phuong an cap dién cho Khu Cong Nghiép chon ngudn cap 1a mot tram bién

ap cho Khu Cong Nghiép riéng trong Khu Coéng Nghiép diat mot ta phan phdi

TPP 1am nhiém vy nhan dién tir tram bién ap Khu Cong Nghiép phan phéi cho

cac tu dong luc dudong day tir tram bién ap Khu Cong Nghiép vé tram phéan phdi

va cac duong day tir tram phan phdi dén cac ta dong luc dung cap 18i ddng vo

boc cao su hoac PVC dat trong hao cap
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So d6 ndi day cho Khu cong nghiép nao so dd day hon hop tat ca thiét bi cat

bao vé dung aptomat

'1']‘*“1 .

= Iy
r ¥

-

| J] DL2 .)] DL3 'q bL4 IrNl

TCS

S U
Fg =N

Hinh T.1:So d6 néi ddy
4.1.3 Tinh Toan Ngian Mach:

Va1 doan Lo=2m gid tri dong dién tinh toan téng cong suat S = 311,316 kw

Lo = =22222°-249 3 A

V3au /3.04

Tu cong thiuc Ki.K ol p>= 1 ta co thé tinh duoc gia tri dong dién cho phép

Mot doan day nhu sau.

lop>——=""2-561 6 A

k1k2 1.0,
Véi 1,>=561,6 A tra bang ta lya chon loai diy dan AC-95 chon cdp XLPE
c6 tiét dién day 35mm” dong dién cho phép 335A gid x, va roclia dudng day.
ro=0,33 Q/km.z X =0, 397 mQ /km.
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Z1o=0,66 +)0,794 mQ/km
V61 doan day
lL,=6m+LH4m=10m.
Gia tri dong dién tinh toan
cO s tn = 139,916 kw

_ 139,916
12 =

=2019A

V3.04
Tir cong thirc K 1K 2.1 >=lyta c6 thé tinh duoc gia tri dong dién cho phép ctia

doan day nhu sau

| Cp>: ittt _201.9 =252,3A

kR1kZ 1.0.2

Véil o =252,3 A
chon cap XLBE co tiét dién day AC50 c6 tiét dién day 16 mm® dong dién
cho phép 220 A
Gi4 tri Xp va ro cia duong day.
Ro = 0,65 Q/km.z
X 0=0,418 m Q/ km.
Z,=1,3+0,836]
V61 doan day 1 ,
L,=6m+LH4m=10m.
Cong suat tinh toan tong trén doan day S ¢ = 171,4 kw
stk 171.4

Itt -2 =\-_ = =247,3 A

3u 4/2.0.4

Tu cong thuc ky. Ko, = 1 (p>=1  ta co thé tinh dugc gia tri dong dién cho phép

cua doan dong nhu sau.

|Cp>:;tt :10-5.12 — 131,4 A

1.k2 1.0.2

Véil o, =1314 A
Chon cap XLPE ¢ tiét dién day AC 35 c6 tiét dién day 10 mm®

|cp>:k”t =221 _ 16425 A

1.k2 1.0.8

Vil o, = 164,25 A
Chon cap XLPE c6 tiét dién day AC 35 c6 tiét dién day 10 mm?
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Gia tri Xg va rg cia duong day
ro=0,85 Q km.z
Xo=0,429 m Q/ km.
Z,=17+0,858]

Kiém tra ton that dién ap dén CBT

Téng tro.

Z1,=0,66 +j0,794
Tong cong suat P= 311,316 kw
Tong cong suat Q= 265,665 kva

_PR+Q}3:3 11,316.0.66.10"-3+265,665.0,794.10"—

Au= ®21,09

Udm 0,22

Au <=5% udm thoa man diéu kién
Kiém tra ton that dién 4p dén CB1. L1=6m+LH4 m
Z 1= 1,3 +0,836j Q/ km
Tong cong suat P = 311,316 kw.
Tong cong suat Q = 265,665 kva
. 211.316,1,310%—3+ 263,663.0.83610"—

Au = °= 1,64

.38

= Au = 5% U g, thoa méan diéu kién.
Kiém tra ton that dién ap trén CB2
L,=6m+LH4 m=10m

tong tro z |, =1,7+0,858]

Tong cong suat P = 171,4kw

Tong cong suit Q = 160,725 kva

PR+ QX _171,41,7.10"-3+160,725.0,858.10"—
Uvdm 0,22

AU = =112

= Au <= 5% U g4y, thoa man diéu kién.

4.2 Chon may bién ap.
Vi cong suét toan phan cia Khu Céng Nghiép D6 Son bang 311,316 kw nén
ta can may phat dién
Ta chon may bién ap noi diém do abb cong suat dinh mirc
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S pa = 180 kva
Céc thong s6 k¥ thuat ciia may bién ap.
Mirc diéu chinh dién ap + - 2 .2,5%
Dién 4p 10/0,4 kv

Cong suat khong tai Ap o =530 w.
Cong suat ngan mach Apn = 3150 w.

Pién ap ngan mach % : Aun% =4,5%

Kich thudc dai rong cao. 1360 - 770 - 1420.

Trong luong kg 880.

4.3.1 Tong ché may bién 4ap quy vé phia ha ap xac dinh theo cong thic.

Apnau’2dmba. 106+ junfh.udm *2.10%4 .
Zy, = - mQ>Type equation here.

s 2dm.sdmba

Tong tré cua cac duong day.

Z1=rg.10.j X o .|:j—* + Xl

P dién tré xuat Cap 16i déng P =18,84 Qmm?*/ km
Cép 16i nhém p = 31,5 Qmm? /km
F 1a tiét dién day dan tinh bang mm
L 14 chiéu dai duong day tinh bang km.
Vi 12 mang ha ap 1én thanh phan cam khang ctia dudng day rat nho nén ta cé
thé 1ay gan day
X ¢ =0;d6i voi duong day c6 £ <= 50 mm®
Xo= 0,08 mmQ/ km
di véi duong day c6 £ >= 50 mm?®.
bo qua gia tri tong tro CB
tong tro ciia may bién ap quy vé phia ha ap

_Apnaut2dmba.10"6+junty. udm "2.10"4

Zba—

mQ>

sh2dm.ba

7 3,15.0,38"2,10"6+j4,5.0,38"2.10"4
ba™ 120°2.250
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=14,03+j25,992 mQ

Tong tro duong day

Z ,=0,66 + j0,794 mQkm

Z 1=1,3 +0,836 ] mQkm

Z ,=1,7 +0,858] mQkm

4.3.2 Ta tinh Z o

Z no=14,03+0,66 +j.<25,992+0,794>
=14,69+ j26,786 mQ

dong ngén mach tai diém NO=— 220 =8,44 KA

V/3.4/25,9924240,7942
Dong dién ngan mach tai diém NO =1 , = 8,44 KA
Dong dién ngan mach tai diém N1.
Tong tro tir may bién ap dén diém ngan mach N1.
Tong tro tir may bién ap dén diém ngan mach N1
Z =L notl
Z =14, 69 + j26, 786 mQ

Z:=13+0,836]

Zn =Z o +Z;=15,99 + 27,622] mQ

380

=> = — =6,8KA

V341599 2+27,62272

Viy dong ngin mach tai diém N1=6,8 KA

Dong dién ngan mach N ,

Z no=Z notL 1

Z o= 14, 69 + 26, 786 mQ
Z 12=1,7+0,858;

Z,=16,39 + 27,644 j <mQ>

220
V2418292 +27.644772

= 6,8 KA. Vay dong ngin mach trén diém N2 = 6,8

|N=
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CHUONG 5: CHONG SET
1.CAC LOAI CHONG SET
Chédng sét danh tryc tiép
- Sur dung kim thu sét dé thu dong dién sét, sau d6 nhanh chéng dan dong
dién sét xubng dat
- Str dung ludi chdng sét thu dong dién bang hé thdng nhiéu kim thu sét 1ap
thanh dudi roi dan dong dién sét xudng dat
- Sir dung dudng day chéng sét dat song song véi dudng day tai dién, mot
duong day co tac dung thu xép, sau d6 cham dong dién sét thir nhat.
2.Chéng sét lan truyén tir dwong diy va tram bién ap
2.1 khe hé phéng dién
Khe hé phong dién 1a thiét bi chdng sét don gian nhat gdom co hai dién cuc.
Mot dién cuc ndi véi day dan dién dién cuc con lai ndi véi hé thong nbi dat,
chbng sét.
Uu diém: chi phi cho hé théng nay don gian it tién
Nhuogc diém: do khong c6 bo phan dap hé quang nén khi phéng dién co
dong va ap vo cung 16n d& gdy nén hién twong ngan mach tam thoi 1am cho céc

role bao vé co thé tac dong nham

2.2 Chéng sét ong
Gom hai khe ha phong dién S1 va S2, khe hg Si dat trong mot éng lam
bang vat liéu sinh khi khi c6 hién tuong qué dién ap, ca hai khe hd déu phong
dién dua dong dién sét xuéng dat

- Uu diém: hiéu qua hon khe ho phong dién
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- Nhuoc diém: kha nang loc hd quang con han ché

Bsomg day

2.3.Chong sét van
Gom hai phan tir chinh 1a khe ho phong dién va dién tro lam viéc khe ho
phong dién 1a mot chudi cac khe ho dién tro phong dién 1a dién tro phi tuyén
lam bang chét vilit c6 tinh chat dic biét khi dién 4p tang thi dién tro giam xudng
dé ting kha ning din dién khi dién ap tré lai binh thuong thi dién tro ting dé
dam bao kha nang cach dién.
- Uu diém c6 kha nang dap ho quang ,nang cao do tin cdy va an toan trong
qué trinh van hanh
- Nhuoc diém gid thanh cao.
__F- DO :|—_MC

Dty didn - f ) _@
| -

g ff ]

R

+|I

Hinh 2.4: gidi thiéu so dé bao vé chéng sét cho tram 35 [ 110kv

1. PHAM VI BAO VE CUA MOQT KIM THU SET
1. Tinh toan theo Iy thuyét
La khoang khong gian gan Kim thu sét ma vat dugc bao vé dat trong d6 ,rat
it kha nang bi sét danh .Thuc té trong cac phan xudng san xuat, ngudi ta thudng
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sir dung Kiéu bé tri hé thong cac kim thu sét theo diy theo hang dung nhiéu kim
c6 chiéu cao thap khong qua 30 m ,lién két v6i nhau, dam bao yéu cau ky thuat
vé kinh té hon luong phu hop véi khong gian cho phép cta nhiéu co s san xuét
trong pham vi nghién cttu @ng dung bao vé sét danh cho Khu Cong Nghiép Do
Son.

- Pham vi caa mot kim thu sét 1a hinh nén cong xoay tron c6 thiét dién
ngang 13 nhitng hinh nén & d6 cao hy c6 ban kinh Ry tri s6 ban kinh R, giai thich
dugc xac dinh theo cong thic.

Néu h,/h > 2/3 thi ban kinh ctia duong tron R  dugc tinh
R =135h [1 —%} r
Néu hy/h>2/3 thi ban kinh ctia duong tron R duoc tinh

R, =075 tl—h—*] P
h

0,7h 0,7h
| | |

Trong d6 P 1a hé s6 v6i h<= 30 m thi P =1 ngoai ra ta co thé xac dinh ban

kinh cta dudng tron R, theo cong thirc gan dung cua lién x6 nhu sau.
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Trong h,=1,6 X 0 chiéu cao caa ddi tugng dugc bao vé nam trong ving bao
v¢ cua kim thu sét

ha chiéu cao hiéu dung cta kim thu séta = h -h

xac dinh bé ngang hep nhat cua pham vi bao vé & d6 cao h, .

2b, =4x R, x—te=d
' 14k, —a

2. Tinh todn cu thé bdo vé khu cong nghiép Pé Son
Khu cong nghiép Do Son ¢6 kich thudc 1a chiéu rong a= 46,47 m, chiéu
dai b= 114,78 m, chiéu cao cia dinh may 1a 3,4 m.
Vay khu cong nghiép D6 Son ¢o
chiéu rong a = 46,47m
chiéu dai b= 114,78 m

chiéu cao tai vi tri dat kim thu sét hy = 14,8 m.

e —=0

46,47 m
114,78 m
Khu A
23,2m
232 m
57,39m | 57,39m
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Phén tich ta chon cdp hai kim thu sét dat tai ¢au héi Khu Cong Nghiép Do
Son c6 khoang cach a = 46,47 m va dinh mai nam vao gitra hai vi tri dat kim
thap hon dau kim 1 0,5 m Day 1a cip kim thu sét tiéu biéu ta tinh toan cho cap
kim thu sét nay néu chung thuc hién dugc yéu cau bao vé thi thi cac vi tri kim
thu sét khac ciing dap tmg dugc yéu cau bao vé.

Budc 1: gia st chiéu cao twong ddi cua kim thu sét 1a h =18 m, do d6 chiéu
cao hiéu dung cua kim thu sét la

Ha=h-h,.

H,=18-148=32

Vay chiéu cao bao vé giira hai kim thu sét 1a

Ho=h --=18-41,47/7=59m.

Thoa min bao vé dugc dinh mai Khu Céng Nghiép PO Son cao 14,8 m
Budc 2: tinh toan ban kinh duong tron ving bao vé cua kim thu sét
R,= 1,6x3,2/ (1 +14,8/18) =2,8

Khoang cach xa nhat tir kim thu sét dén vat can bao vé 1a 1, =2 m.

R > | « thoa man yéu cau bao vé.

Budc 3: xac dinh bé ngang hep nhat cua pham vi bao vé & d6 cao h .
2b, = 4x2,8x (7x3,2 - 46,47) / (14 x 3,2 - 46,47)

2bx =11,2x1,45 =16,2 m

Budc 4: kiém tra pham vi bao vé cua ca nhom 6 kim thu sét

D=46,4"2 +48,4"2 =47m

Piéu kién

D <=20.h,

47<=20.3,2

47<=64

Vay chiéu cao hiéu dung cta kim thu sét chon cao 3,2 m 1 hop 1y.



Mt bang pham vi bao vé caa sau kim phong cach

So @6 hé thong mai ciia Khu Cong Nghiép Pé Son Hai Phong:
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Hinh 5.1: So' d6 hé thong mdi ciia Khu Céng Nghiép P6 Son Hai Phong
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Hinh 5.2: So dé cét thu sét ciia Khu CN P6 Son HP
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Hinh 5.3: So do Tiép dia va néi dat ciia Khu CN Dé Son HP
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So d6 mit dieng cot thu sét KHU CN Po6 Son HP:
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Hinh 5.4: So do mdt dimg cét thu sét KHU CN D6 Son HP
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Chuong 6
NOI PAT BAO VE CAC THIET BI

IL.PHUONG PHAP TiNH TOAN HE THONG NOI PAT
Phuong phap nay ap dung cho viéc tinh toan hé théng ndi dat trung tinh
nguon may bién ap va tinh toan hé théng noi dat bao veé
nhu chung ta dd biét c6 hai cach thuc hién ndi dat d6 1a ndi dat ty nhién va
néi dat nhan tao
1 Noi dat tw nhién
N&i dat ty nhién 1a sir dung cac ong dan nudc hay cac 6ng bang kim loai
khac dat trong dat trir cac 6ng dan nhién liéu long va khi d& chay cac két cau
kim loai cua cong trinh nha ctra ¢ ndi dat, cac vo boc kim loai cua cap dit trong
dat lam trang bi nbi dat, & bénh vién nay khong co cac diéu Kién trén nén khong
str dung dugc ddi dt ty nhién 1a chung ta phai sir dung néi dat nhén tao.
2N6i dat nhan tao
N&i dat nhan tao thudng duoc thuc hién bang coc thép ,thanh thép thanh
thép det hinh chir nhat hay thép goc dai 2m - 3m déng sau xubng dat sao cho
trén dau cua ching cach mit dat khoang 0,5 m - 0,7 m dé chéng an mon kim loai
thi cac dng thép cac thanh thép det hay thép goc c6 chiéu day khong nén bé hon
4 mm thuc té ndi dat ty nhién khong dam bao quy pham dién tré ndi dat chinh
vi vay ta phai ap dung ndi dat nhan tao.
3.Trinh tu tinh toin ndi dat.
-Budc 1: x4c dinh dién tré ndi dat yéu cau cua hé théng ndi dat can thiét ké
noi dét R gep
Budc 2: x4c dinh dién tré cua dét co tinh dén sy anh huong cua thoi tiét tra
bang 3.1 va bang 3.2
Pda=PaX6
Trong do,

pq:dién tré suét cua dat ving chon coc ndi dat.
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o: hé sb thoi tiét.

bdng 6.3 Pién tré suat cua mét so logi dat phé bién

Loai dit Gid tri dién tr suat 10° (Qcm)

Soi da w.m. 20

Cat - 7

Cit pha 3

Dt thit 0,6

P den _ 1,0=1,5

Pt sét thit |

Pt min 0,4

Bing6.2 Bang hé sé thoi tiér tiéu biéu.

N Po chon séu ciia Heé s6 thoi .
Kién néi dit hé thong néi dat tit Ghi cha
Thanh nim ngang 0.8+ 1 1,25+ 1,45 | 58 nhd mba kho
Coc thing ding 0,8 1,2+ 1.4 56 16n miia mua

Bué6c 3 :Chon loai coc ndi dat va kiéu lién két cac cocndi dat dé tinh dién tro

ndi dét can thiét Ry thong qua bang 6.3
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Bang 6.3Tinh todn dién tré néi dat

(hi chi

Loai coe Cach bé tri Cong thiie tinh
h b, p { 20 1, (4h,+1
in R =i In—+—|H[L]
Coc tron 2| d 2 \Ah,-1)| b = 412
clén'g% sau —y l h, 2 0,5m
dudi dét ) D - Dién trd sudt tinh todn
d
-—O—
Pl 21 [ Ah, +1
h, R === ln—+-!n[—]]
ThépL | B : 2| b 2 Lk, -1
déng sau Pa ¢ Dién trd sudt tinh todn| h, = 0,5m
trong dét | T 1
W
b [
-
™
h,
2
' ‘g, =Luon 2
o
27 bk
Thanhdet |— |
chén ngang LA |

-Budc 4: xac dinh s6 coc 1y thuyét : N

Trong do
R ; dién tro ndi dat

Racp dién tro ndi dat cho phép

_ R4
_Rdcp
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Tuy theo hinh thic bd tri coc ma ta xac dinh chu vi cua khu vuc bé tri tiép dia

tién hanh phan bd tiép dia va xac dinh khoang cach gitta hai tiép dia
a=L/N;

Trong do

L tong chiéu dai phan bé tiép dia

a :Khoang cach gitra hai coc

Tir d6 ta xac dinh duogc ti s6 a /1 <1 1a chiéu dai coc tiép dia >.thong thuong,

ngudi ta chon ti s6 a / 1= 1hoic = 2

Budc 5: tim sb coc thuc té can dung N

N, : hé sb str dung ang véi sé coc vira tinh

Rd

_Rd-::p.m.!
Trong d6 n, hé s6 sir dung tng véi s6 coc vira tinh dé xac dinh duoc hé s s

dung n , tra bang 6.4.

Bang 6.4. Tim hé sé n,

Ty Bat cic coc theo hang Pat eic coc thanh mach vong kin

0 | 86 coe Iy thuyét T SEcoclj thuyét | n,

3 0,76 + 0,80 3 0,66 + 0,72

5 0,67 + 0,72 5 0,58+ 0,65
L 10 0,56 + 0,62 10 | 0,52 = 0,57
15 0,51 + 0,56 15 0,44 + 0,51
i 20 0,47+ 0,5 20 0,38 + 0,43

3 0,85 + 0,88 3 0,76+ 0,8
5 0,79 0,83 5 L 0,71+0,75
2 10 0,72 + 0,77 10 0,66 + 0,70
i 15 0,66 + 0,73 | 15 0,61 + 0,65
20 0,65 + 0,70 20 0,55 + 0,64

Budc 6: tinh chiéu dai va d6 chon sau cua thanh ngang lién két cac coc noi dat

v6i nhau thanh hé théng hoan chinh
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chiéu dai ciathanh 16i1aL=1x N
do chon sau cua thanh ndi 13 hy,= hy + ?

budc 7:

tra bang 6.3 tinh dién tré cua thanh néi ngang

o, . 2L°
R = Pu a2t
w = Vg

budc 8 tinh dién tré ndi dat tong thé cua cac coc va thanh ndi 1a

— Rd'Rdm
t Ra+ R,
Trong d6

R 4 dién tré ndi dat cua céac coc
R 4 diéN tré néi dat caa thanh noi ngang
so sanh dién tré ndi dat cho phép néu RY <R ¢, thi théa man
néu RE >R ¢, thi ta phai tinh lai
Phuong phép tinh toan hé théng noi dat
Tinh toan ndi dat trung tinh ngudn cho mot tram bién ap 10 /0,4 kv
-Budc 1: theo quy pham thi d6i véi bénh vién sir dung dién ap < 1000 v
nén dién tro noi dat trung tinh nguon cho tram bién 4p Ry, = 49Q.
- Budgc 2: tinh toan dién tro suit tinh toan cta dat c6 tinh dén su anh huong
cua thoi tiét.
Gia st bénh vién xdy dung trén nén dat thit.
Tra bang ta co
P4=0,6.10"Q cm
Vatrabang tadugce =14
Vay pga = 0,6 . 10* .1,4= 0,84.10"Q cm
- Buéc 3: chon loai coc va kiéu két ndi cac coc dé tim duoc dién tro ndi dit

can thiét R,
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Chon coc néi dét 14 loai coc thép ma kém V63.63.6. trong d6 b =6
dai 2 m =>200 cm chon & d6 sau h g =80 cm.
vay d0 chon sau cua coc

%% - 180 cm.

-
fa

htb=h0+§:80+

Tur d6 da ap dung cong thirc tra ¢ bang.

Pda 4hth + 1

21 1
Rs=—(In— + =In
d :.m'( b 2 (M:tb—.!'))
0,824,104 2200 1 4,180+200
= (In 2220 42 ppy 2180+200y
2.200.3,14 & 2 4, 130-200

R.=6,68.(4,1 +-.0,56)Q

R4=6,68.4,38=29,25840

-Budc 4: Xac dinh s6 coc 1y thuyét N ;
_Rd_29.2584
R 4

=7,3

-Buée 5: xac dinh s coc can dung

Dao dic thu tram bién ap bénh vién duoc bé tri ndi dat trong khu dat nho
Chon ti s6 ?
N It = 0,52

Vay so coc can dung 1a

=14,06

=1 va sb coc 1y thuyét 1a N, = 8 coc tir d6 tra bang ta c6

_Rd 29,2534
FEdepmlt  4.0,52

Taldy N = 15 coc

tra nguoc lai bang duoc hé s6 str dung ny; chinh xéac cho 15 coc la n ; = 0,52
Vay dién tré ndi dat cua sd coc vira tinh duoc 13

R= Rd _29.2594:14’06

N.nlt 4.0.52

Budc 6 tinh dién tré cua thanh ndi cac coc vdi nhau chon sau 0,8 m so Vi
mat dat tu nhién
Vay tong chiéu do thanh ngang 1a
Ta chon ty s6 twong ddia/l =1néna=1.
Do dé L =1.N=200.15=3000 cm.
1 1a khoang cach gitra cac coc tacd 15 coc lén 1= 14.
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Chiéu sau cua thanh ndi
0.04_

h =ho + 2= 0,8 +22%= 0,82 m =82 cm

-
“Z

- Budc 7: dién tré ndi dat caa thanh néi 1a

Ap dung cong thac
_P.!'-::In 202 0,24.10%¢ | 2.2700"2
- FLLE P Al
27l b 2.3,142700 6.0,82

=0,49.14,5=7,105

,8m
Thép det <
40x4 (
coc tiép mﬁ/esxasxe

Hinh 6.1: So do déng coc

-Buégc 8: dién tré ndi dat tong thé cua coc va thanh ndi 1a

RY =

RA.Rdm _ 3,75.7.105
Rd+Rdm 3,75+ 7,105

=245Q

So sanh dién tré noi dat cho phép 2,45 Q<=4 Q

Ta déng 15 coc xung quanh tram bién 4p mdi coc cach nhau 2 m.

Tao thanh mach vong kin xung quanh tram bién ap. Cach mong truc 2 — 3
ndi dat tap trung

6.tinh toan ndi khong cho hé thong thiét bi trong phan xwéng va cac thiét
bi m¢t pha ba pha khac.

Pé dam bao cho hé théng thiét bi trong Khu Cong Nghiép va cac thiét bi
chiéu sang duoc ndi khong bao vé ndi dat bao vé ta dung hé thong day dan

ndi tir Vo cac may vé hé thdng coc ndi dat trung tinh nguon caa tram bién ap
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tinh toan phan trén thong qua diém néi khong tai cac ta dién phan phdi ha vé
ta may cét tong roi dén cuc trung tinh ctia may bién ap vé dén hé thdng ndi
dat cua tram bién ap day dan ndi bao vé day E mau vang dua ,xanh 14 cay lau
dat ...) co thé tach riéng voi ddy pha cap 4 X + E hodc c6 thé dung cap 5 15i
trong d6 c6 mot 161 1am day n 6i khong

7. tinh toan néi dat l3p lai cho hé théng thiét bj trong Khu Céng Nghiép
Po Son

yéu cau tinh toan ddi véi hé théng tiép dia lap lai cua ludi trung tinh lam viéc
khé don gian nhung mang lai hiéu qua kinh té tin cay cung cép dién cao dién
tré noi dat 1ap lai doi véi ludi ha thé < 1000 V ludn khong 16n hon 10 Q tai
cac vi tri til dién hoac tai khu vuc tap trung nhiéu thiét bi dong co cong suét
cao

trinh tu tinh toan hé thong ndi dat 1ap lai hoan toan twong tu khi tinh cho hé

théng ndi dat 1am viéc may bién ap
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KET LUAN

Sau mot thoi gian thuc hién dé tai tét nghiép voi sy giup d& cua thay gido,
thac si Nguyén Poan Phong, dén nay dé tai cia em 1a: “Thiét ké cung cip
dién két hop kha ning sir dung ning lwong mit troi 4p mai khu Nha
diéu hanh - Khu cong nghiép Pé Son Hai Phong” di hoan thanh. Trong dé

tai nay em da nghién ctru, tinh toan va tim hiéu cac van deé sau:

> Xéac dinh nhu cau phu tai
> Tinh toan cdp dién cho khu nghi dudng
> Quy trinh thi cong hé thdng dién

Tuy nhién ddy méi chi 1a tinh toan trén 1y thuyét, trong khi d6 trén thuc té con
nhiéu bat cap xay ra, vi vdy can c6 nhitng nghién ctru va tinh toan sau hon dé
bao dam do tin ciy va an toan dién cho Khu Coéng Nghiép D6 Son Hai Phong.
Em xin bay to 1ong biét on sdu sic tdi Thac sy Nguyén Poan Phong ngudi da
gitip d& tan tinh em khi thuc hién dé tai nay. Do con han ché vé kién thic ,
kinh nghiém thuc té, nén d6 an khong thé tranh khoi nhiing thiéu sét, cac van
dé nghién ctru con chua sau rong va chua gin bo duoc voi thyc té. Rat mong
nhan dugc nhiing ¥ kién dong gop cia thay co va cic ban dong nghiép dé dd
an dugc hoan thién hon.
Hai Phong, ngay ... thang ... nam 2020
Sinh Vién

Nguyén Tuan Anh
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TAI LIEU THAM KHAO

-S4 tay lya chon va tra ciru thiét bi dién tir 0.4 dén 500kv cua tac gia Ngod
Hong Quang. " NHA XUAT BAN KHOA HOC VA KY THUAT" (1958)
-Sach cung cap dién cua tac gia Nguyén Xuan Phu, Nguyén Cong Hién,
Nguyén Boi Khué." NHA XUAT BAN KHOA HQC VA KY THUAT"
(2006)

-Sach hé théng cung cép dién cua xi nghiép cong nghiép va nha cao tang cua
tac gia Nguyén Cong Hién, Nguyén Manh Hoach." NHA XUAT BAN KHOA
HOC VA KY THUAT" (9/2006)

-Sach bai tap cung cap dién cua tac gia Tran Quang Khanh." NHA XUAT
BAN KHOA HOC VA KY THUAT" (2008)

-Sach huéng dan dd an mon hoc thiét ké cung cp dién cua céac tac gia Phan
Thi Thanh Binh , Duong Lan Huong , Phan Thi Thu Van." NHA XUAT
BAN KHOA HOC VA KY THUAT" (2008)
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