Gido trinh hé théng cung cdp dién

Chuongl ) . . )
NHUNG VAN PE CHUNG VE CUNG CAP PIEN.

I. NHONG PAC PIEM CUA PIEN NANG:

Pién ning 12 mdt dang ning luong c6 vu diém 12 d& sdn xuit ra tif cic dang ning
lugng khac nhu nhiét, héa, cd ning..... va cling dé chuyén thanh cidc dang ning lugng
khéac nhu nhiét, héa, co ning ... va dé dang truyén tdi di xa vdi cong suit cao va hiéu
sudt 16n. Trong qud trinh sin xud't va phan phdi cé cic dic diém sau:

1. Bién niing sdn xuA't ra khong tich lily ngoai trlt cdc trudng hgp dic biét nhu pin.

2.Céc qud trinh vé dién x4y ra rat nhanh. Do vdy phdi st dung rong rdi cic thiét
bi bdo vé tu dong trong cdng tdc van hanh, diéu dd hé thong cung cAp dién nhim ddm
bdo hé thong dién lam viéc tin cay va hiéu qua.

3. Cong nghiép dién luc c6 lién quan chit ché dén nhiéu nganh kinh t& qudc dan, 1a
mot trong nhitng dong luc ting ning suat lao dong tao nén sy phat trién trong kinh t&.

Il. KHAI QUAT VE HE THONG DPIEN.
Hé thdng dién bao gdm cdc khau ph4t dién, truyén tdi, phan phdi, cung cip t6i
cac ho tiéu thu va st dung dién.

S
S

tram Pudng tram
tdng 4p day ha ap
v
Ngudn Hé thdng Phu t3i
dién truyén tai (ho tiéu thu)

H 1.1: Hé thong cung c4p dién

2.1 C4c dang ngudn dién

Hién nay c6 nhiéu phuong phdp bi€n ddi cdc dang nimg lugng khic nhu nhiét
ning, thiy ning , ning lugng hat nhan.., thinh dién ning. Vi vay c6 nhiéu ki€u
ngudn phat dién khdc nhau: nha mdy nhiét dién, thiiy dién, dién nguyén t, tram dién
gi6, dién mit trdi, dién diézel... nhung & nuéc ta ngudn dién dudc sdn xud't chii y&u tir
nha mdy nhiét dién va nha mdy thuy dién. Sau diy trinh bay mot vai nét vé nguyén
ly 1am viéc cia mot s6 dang ngudn dién.
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Gido trinh hé thong cung cdp dién
Nha may nhiét dién (ND)
Trong nha may nhiét dién, dong cd so cip cla mdy phat c6 thé 13 tudc-bin hoi,
mdy hoi nuéc hodc dong cd diezen. Trong cdc nha mdy 16n thudng dung tudc-bin hoi.

Hoi Budng Tudc
Nude dot Bin
nhién phdtra ning
liéu dot lugng dién ning

H 1.2: S¢ d6 nguyén Iy nha mdy nhiét dién

Nhién liéu ding cho cdc 10 hdi thudng 12 than d4 xau, than bln, ddu mazit hoic
céc khi d6t ty nhién ... C4c 10 hdi dung nhién liéu than d4 1a 10 ghi-xich hoic 10 than
phun.

DPau tién, than dugc dua vao hé thdng ghi xich qua phéu, trong 16 c6 cdc dan dng
chita ddy nudc da dugc loc va xit 1y héa hoc dé ong khong bi dn mon. NhS nhiét do
cao trong 10, nudc trong gian 6ng boc hoi bay 1én binh chia (balon ). Hdi bdo hoa
trong balon di qua dan dng qud nhiét va dudc siy kho thanh hdi qud nhiét theo dudng
ong din vao tudc-bin. Hoi qué nhiét dip vao cdc cdnh tudc-bin kéo roto may phat
dién quay. Mdy phat bi€n cd ning thanh dién ning. Sau khi qua tudc-bin, hoi qué
nhiét s& xudng binh ngung dudc 1am lanh va ngung tu lai. Sau d6, nhd bom 1 dua qua
bé 1ing loc va dudc xit 1y lai.

Qua bom 2, nuéc dudc dua qua dian dng siy d€ gia hiét thanh nudc néng dua vao
10, hinh thanh chu trinh khép kin.

T6m lai: nha méy nhiét di€n c6 2 gian chinh:

e Gian 10: bi€n d6i ning lugng chi't d6t thanh ning lugng hoi qué nhiét.

e Gian mdy: bi€n ddi ning luong hoi qud nhiét vao tuSc-bin thanh co ning

truyén qua mdy phat d€ bi€n thanh dién ning.

Vi hoi dua vao tudc-bin déu ngung tu & binh ngung nén goi 1a nha mdy dién ki€u
ngung hdi. Hiéu sui't khodng tir 30% dén 40%.

Nha mdy nhiét dién c6 cong sudt 16n thi hiéu sudt cang cao. Hién nay c6 to
tudc-bin mdy phat cong sudt d€n 600 000KW.

Ngoai ra con ¢6 nha mdy nhiét dién, dong co so cip 1a mdy hdi nudc,goi 1a nha
mdy dién loco gébm 10 hdi vd mdy hoi nudc. Nhién liéu ding 13 than dd x4y, cdi ...
hiéu suit khodng 11% va 22%,pham vi truyén tdi dién ning trong bdn kinh vai cay
s6. bién 4p thudng 1a 220V/ 380V.

Nha méy dién diezen c6 ddng cd so cap l1a dong cd diezen. Hiéu sudt khodng
38% va thdi gian khéi dong rat nhanh. Cong suat tf vai traim d€n 1000KW. Dung céc
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Gido trinh hé théng cung cdp dién

chat d6t quy nhu dau hda, mazit ... nén khong dugc sit dung rong rii, chii y&éu dung
lam ngudn du phong.
Nha mdy nhiét dién c6 nhitng dic di€m sau:
- Thudng dugc xay dung gin ngudn nhién liéu.
- Tinh linh hoat trong van hanh kém, kh&i ddng va ting phu tidi chAm
- Thudng x4y ra sy cd.
- Diéu chinh tu ddong hod khé thuc hién.
- Hiéu suat kém khodng tir 30% dén 40%.
- Khoi lugng nhién liéu tiéu thuy 160, khéi thai [am 6 nhiém moi trudng.
Hién nay & nudc ta c¢6 cdc nha may nhiét dién nhu sau.
Nha mdy nhiét dién Thi Pirc c6 cong suat 200Mw
Nha may nhiét dién Ba Ria c6 cong sudt 200Mw
Nha mdy nhiét dién Phi My c6 cong suat 2000Mw
Nha M4y Thuy Dién (TD)
DPay l1a mdt loai cong trinh thuy 1¢i nhiim st dung ning lugng ngudn nude lam quay
truc tudc bin d€ phat ra dién. nhu vay nha mdy thuy dién qud trinh bi€n ddi ning
lugng la: Thuy ning — Co ning— Pién ning

Nguon dién
xoay chiéu
3 pha

Tudc bin

H1.3: So d6 nguyén Iy nha m4y thuy dién

Cong sudt nha may thuy dién dugc xdc dinh bdi cong thifc :
P =9,81.1.Q.H Mw).

Trong do Q : 12 lvu lugng nudc(m?/s) ,
H :1a @6 cao cdt nuGc (m).
M : hiéu sult tudc bin
DPong cd sd cap 1a tudc-bin nude, ndi doc truc v6i mdy phat. Tudc-bin nuée 1a loai
dong co bi€n dong .
Nha mdy thlty dién c6 hai loai 12 loai ¢6 dap ngin nuc va loai ding mang din nuéc:
Loai dap ngin: thudng x4y dung & nhimg con song ¢ luu lugng nude 16n nhung do doc it. Pap
xay chin ngang song dé tao do chénh léch muc nudc hai bén dap. Gian miy va tram phan phdi
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Gido trinh hé théng cung cdp dién

x4y ngay bén canh, trén dap. P€ bio dAm nudc ding cho ci nam, cic bé chita dude xay dung rt
16n. Vi du nhu: nha may thiy dién Song Pa, Tri An...

Loai ¢6 mdng dan: thudng xay dung & nhitng con sdng c6 luu lugng nudc it nhung
dd doc 16n. Nudc tir mucnude cao, qua ming din Iam quay tudc-bin clia mdy phat.
Ngudi ta cling ngin dap d€ dy trit nudc cho cd nam.

So v6i nha mdy nhiét dién, nha mdy thiy dién ré tir (3 + 5 )lAn. Thdi gian khéi
dong rat nhanh (5 + 15 ) phiit, viéc di€u chinh phu tdi dién nhanh chéng va rong.

Tuy nhién von dau tu rat 16n, thdi gian xay dung liu. Vi vy song song véi viéc
xay dung cdc nha mdy thiy dién, ta phai xdy dung cdc nha mdy nhiét dién c6 cong
sudt 16n nhim thic day t6c dd dién khi hda trong ¢4 nudc.

Nha mdy thdy dién c6 dic di€m sau:

Ph4i c6 dia hinh phit hdp va lugng mua doi gidu

Vén dau tu xay dung 16n, thdi gian xay dung kéo dai.

Van hanh linh hoat: thdi gian khéi dong va mang tai chi mat tir 3 dén 5 phit. Trong
khi d6 doi véi nhiét dieén, d€ khdi dong mot to may phai mat 6 + 8 gid.

It x4y ra sy cd.

Tu dong hoa dé thyc hién.

Khong cin tdc nhan bdo quin nhién liéu.

Hiéu suit cao 85 + 90%.

Gid thanh dién ning thap.

Thodng mit, c6 thé két hop v6i hé thong thuy 10i giao thong dudng thuy va
nudi trong thuy hai san.

Hién nay & nudc ta c¢6 cac nha may Thuy dién nhu sau.
Nha mdy Thuy dién Pa Nhim c6 4t x 40Mw
Nha may Thuy dién Tri An 2t x 100Mw
Nha may Thuy dién Thiac Md 2t x 60Mw
Nha mdy Thuy dién Yaly 4t x 180Mw
Nha mdy Thuy dién Hoa Binh 8t x 240Mw
Nha may dién nguyén ti (DNT)
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H 1.4: So @6 san xuit dién ning ctia nha may dién nguyén t@
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Gido trinh hé théng cung cdp dién

Ning lugng nguyén tf dugc st dung qua nhiét ning ta thu dugc khi phd v lién két
hat nhan nguyén tif ctia mdt sd chi't § trong 10 phdn ¢ng hat nhan.

Nha may dién nguyén tl bi€n nhiét niing trong 10 phin ing hat nhan thanh dién ning.
Thuc chit nha may dién nguyén tlr 12 mot nha may nhiét dién, nhung 10 hdi dugc thay bing 10
hoi dudc thay bing 10 phan ting hat nhan.

Pé€ tranh tic hai cla cdc tia phong xa dén cong nhan lam viéc & gian mdy, nha
mdy dién nguyén tif ¢6 hai dudng vong khép kin:

DPudng vong 1: gdm 10 phdn tng hat nhan 1 va cdc 6ng din 5 dit trong O trao nhiét
4. Nhd bom 6 nén c6 4p suat 100at sé& tuan hoan chay qua cdc 6ng clia 10 phin ing va
dudc d6t néng dén 270° C. Bo loc 7 ding dé€ loc cdc hat rin c6 trong nu6c trude khi di
vao 0.

Pudng vong 2: gdm bd trao nhiét 4, tudc-bin 8, binh ngung 9. Nu6c lanh qua bod
trao d6i nhiét 4 s& hap thu nhiét va bi€n thanh hoi c6 4p suit 12,5at, nhiét d6 260° C.
Hoi nude nay lam quay tudc-bin 8 va may phdt 14, sau d6 ngung dong lai thanh nudc
& binh ngung 9, dugc bom 11 dua trd vé bd trao ddi nhiét.

Hiéu suit clia cdc nha mdy dién nguyén t hién nay khodng ( 20 + 30 )% , cong
sudt dat d&€n 600 000KW.

Nha mdy dién nguyén ti c6 dic diém:

- Kha ning lam viéc doc lap.

- Khoi lugng nhién liéu nhé.

- Van hanh linh hoat, sit dung d thi phu tdi tv do.

- Khong thai khéi ra ngoai khi quyén.

- Von xay dung I6n, hiéu sudt cao hon nha mdy nhiét dién.

Ngay nay cOn c6 cac tram phat di€n dung ning lugng gid, ning luong mat trdi ..su
dung & nhitng noi khong c6 mang dién qudc gia truyén tai tSi.
2.2. Hé thong truyén tai

* Tram bi€n 4p.

Tram bi€n 4p 13 noi ti€p nhan dién 4p d€n tir cdc ngudn dién d€ thay ddi dién 4p tir
cAp dién 4p sang cip dién 4p khdc cho phlil hgp véi nhu cAu st dung, déng giai tro rat
quan trong trong viéc truyén tai dién ning.

Phan loai vé nhiém vu Tram bi&€n 4p c6 hai loai:

Tram tdng dp: dung d€ ting dién 4p lén trudc khi truyén tdi di xa d€ gidm dugc
cdc dang ton that vé dien cling nhu vé kim loai mau.
Tram ha dp: dung dé ha dién 4p xudng cho phit hgp véi tdi st dung.
Phin loai c4u tric Tram bién 4p c6 hai loai:
Tram bién dp phdn xudng:
C6 cong sud't nhd
CAp dién ning cho thi€t bi dung dién
C6 cap dién 4p (15 + 24)kv — 0,4kv
Tram bién dp trung gian:
Phan phoi dién ning dén phu tdi
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Gido trinh hé théng cung cdp dién

C6 cip dien 4p (35 + 220)kv — (15 = 110)kv
Tram bién dp phéan phoi:
C6 cong sudt vira va 16n
Phan phdi dién ning dén phu tdi
C6 cip dien 4p (110 + 500)kv — (35 = 220)kv
Hién nay & nuéc ta c6 nhiéu tram bi€n 4p phan phdi va tit cd cdc tram bién 4p nay
lién k€t véi nhau thanh mang ludi dién qudc gia
A B

E

H1.5: So d6 lién két cic tram bién ap

Khi lién k&t tit ca cdc tram bié€n dp lai thi c6 cdc dic diém sau.
Gidm chi phi xay dung ngudn du phong
Nang cao dudc do tin cdy cung cap dién
Sang bing dudc phu tai dién
Khi van hanh thi vin hanh chung cho toan mang Iu6i dién qudc gia
Tén kém chi phi dau tu ban diu
*  Puong day
Ddy dén: Yéu ciu d6i v6i diy din 12 phdi c6 khd ning din dién t6t. Ngudi ta
thudng st dung cdc loai diy din nhu ddng, nhom, diy nhom 15i thép.

1019ubn0d 1010ubn02 19000
bloide

A93 10 39X
noitsluznl

noitsluznl
bleirte

a x . a
Rudt dan dién
gnibno8 199q0d ’ ; N ° =" a ¥ ok

otoubniod  Ban d%n didn —— Rudt d3n dién Rudt dan dién

. Bin din dién

Bin din dién

Cich dién ] .

Bin din dién Cach dién Ciach *due.n_

Gidp kim loai Bin din dién ~ Ban dan dién
sqeT wabnis ) _ Lét a3y ¢ - Gigp kim loai ~ Gidp kim loai

f— Bing lién két
Lét a5y
T W4 nqodi

Bing lién két "W ngodi

P —Wé phin cich

S\ Bing thép
"=\ ngoai

19405L 19001 OVG

79406 10100 DVE —

Khoa Cong Nghé¢ -6 -



Gido trinh hé thong cung cdp dién

Trong cic loai ddy thi day dong 1a loai din dién t6t nhat va thudng dudgc si
dung trong nhitng ndi quan trong hoic & nhitng ndi c6 chi't &n mon kim loai nhu nha
mdy héa chit v viing ven bién. Trong cdc loai day din thi kha ning din dién cla
day ddong so véi day nhom thi cao hon khodng 30%. Thong thudng doi véi mang dién
ngodi trdi trén cao, cong suit truyén tai 16n, doan dudng truyén tdi xa ngudi ta thudng
st dung day nhom 161 thép

'
!

Cdp dong nhiéu 16i Cdp nhém nhiéu 16i Cdp dong tran nhiéu 16i

Day dan dién phdi c6 d6 bén. Do d6 thudng dugc ché tao cb cdc loai diy c6
nhiéu sgi bén v6i nhau hay c¢6 thé phan ngoai 1a didy nhom, phin bén trong 13 diy
thép.1a b phan truyén tdi dién

Cot dign: Ngudi ta thudng dung ba loai cdt chinh

Cot g0, tre
Cot bé tong cot sit
Cot sit, thép.

Cot dién 1a loai vat liéu phdi c6 khd ning chiu lyc tot dung d€ tham gia vao qué
trinh truyén tai dién ning thong qua diy din. Ty theo k&t ciu clia ting loai cdt tru
tuong tng vdi ting cAp dién 4p sé c6 kich thuSc khdc nhau. Cot dién 1a loai vat liéu
phai chiu dung dudc khi dudng day bi su ¢d. Pudng diy dudc st dung dit trén cot tiy
theo cip dién 4p ma khodng cich giifa chiing s& thay ddi. Thong thudng khodng cich
gifta cdc diy din dudc bd tri trén cdt theo cdc quy dinh sau:
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Gido trinh hé théng cung cdp dién

Udm < 1Kv D=0.4+0.6m
Udm = (15+22)Kv D=08+1.2m
Udm =(35+66)Kv D=12+2 m
Uim =110 Kv D=2+4m
Udm = 220kv D=4+6m
Udm > 220kv D=6+8m

Sit cdch dign: 1a bo phan cdch dién giita vat dan dién va vat khong din dién. St
la loai vat liéu phdi c6 tinh cich dién cao,
chiu dudc di€n ap dudng diy ldac lam vi€c
binh thudng cling nhu khi bi qua di€n 4p nhu
bi sét dinh cdm tng

Vd: Lic dudng diy bi qua dién 4p do cam
trng. St phdi c6 dd bén, phdi chiu dugc luc
kéo ddng thdi phai chiu dudc sy thay ddi cia
thoi tiét.

Phan loai
Su 4o
St treo
Stt xuyén

-
5

=
e
—
—

Xa ngang: Dung d€ d3 cdc st cdch dién va khodng cdch giita cdc diy din, xa
thudng dudc st dung tir cdc vat liéu nhu sit
2.3 Nhitng dic diém cia ho tiéu thu:

Ho6 tiéu thu dién 12 mot bd phan quan trong clia hé thdng cung cip dién, nhim
bi€n d6i dién ning thanh cic dang ning lugng khdc dé€ st dung trong sdn xuit hoic
dan dung.

H§ logi 1 : La nhitng ho tiéu thu dién ning ma khi hé théng cung cAp dién bi sy
cO s& giy ra thiét hai vé tinh mang con ngudi hodc dnh hudng vé chinh tri. Thdi gian
cho phép mat dién ddi v6i ho loai 1 bing thdi gian tu dong cAp ngudn du phong trd
lai. P&i v6i ho loai 1 thudng phai sit dung hai ngudn cung cip, dudng diy hai 10, tram
c6 hai mdy bi€n 4p hoic c6 ngudn du phong.. nhim gidm xdc xuit mat dién xudng
rat nhd.

H logi 2: La nhitng ho tiéu thu ma khi bi ngirng cung cap dién chi din dén
nhitng thiét hai vé kinh t&€ do ngirng tré sdn xuit, hu hdng sdn phim, ling phi lao
dong... Thoi gian cho phép mat dién d6i v6i ho loai 2 bing thdi gian cdp ngudn du
phong trd lai, dudc thao tdc bing tay. Phuong 4n cung cdp cho hd loai 2, ¢6 hoic
khong c6 ngudn dy phong, dudng day don hoic kép...

H§ logi 3: 1a nhitng ho cho phép cung c4p dién v6i mic do tin ciy thip, nghia
1a cho phép mit dién trong thdi gian sita chita, thay thé thi€t bi sy ¢d, nhung thudng
khong quéd 24 gid. B6 thudng la nhitng hd thuéc phan xudng phu, nha kho, hodic mot
bd phan clia mang cung cAp nong nghiép. Phuong 4n cung cip cho hd loai 3 c6 thé
diing mot ngudn, dudng day mot 10.
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Gido trinh hé théng cung cdp dién

III. NHUNG YEU CAU KHI LAP AT HE THONG CUNG CAP DPIEN
Khi xdy dung hé thong dién cAn ddm bio cdc yéu ciu sau

Ky thudt
Lién tuc cung cip dién
Pim bdo chat lugng dién ning (dd6 dao dong clia dién 4p, dong dién va
tan s& Phai nim trong pham vi cho phép)
Vian hanh don gidn.
An toan cho ngudi st dung.

Kinh té¢
Von dau tu phdi thap.
Tén that dién hang nim x4y ra phai thap
Chi phi bio tri bdo quin phdi thap

Ngoai nhitng chi tiéu trén khi thi€t k&€ mot hé thdng cung cAp dién ta cin quan tim
cdc vin dé nhu: diéu kién d€ thu hdi von nhanh, thdi gian xdy dung hé thdng cung
cAp, va su thudn 1di clia viéc md rong hé thdng cung cAp khi yéu cau clia phu t3i ting

CAU HOI

1) Néu nguyén ly lam viéc ctia nha mdy nhiét dién (ND)

2) Néu nguyén ly lam viéc ciia nha may thuy dién (TD)

3) Néunguyén ly lam viéc cia nha may di€n nguyén t& (DNT)
4) Néu uu khuyét di€m cda tirng nha may dién

5) Ho tiéu thu 1a gi? C6é may loai hd tiéu thu? Tai sao ta phdi phan ra nhiéu loai ho
tiéu thu?
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Gido trinh hé théng cung cdp dién
Chuong 2
XAC DPINH NHU CAU PIEN NANG

L. Dit van dé

Nhu cau tiéu thu dién ning 13 vin dé can dugc xdc dinh khi cung cip dién cho
cdc phan xudng , cho xi nghiép. Viéc x4c dinh nhu cau vé dién 12 vAn dé gidi bai todn
du b4o phu tdi ngdn han hoic dai han.

+ Du bdo ngdn han 1a x4c dinh phu tdi clia cong trinh ngay sau khi duwa cong trinh
vao hoat dong, Lic diy ta goi 1a phu tdi tinh todn.

+ Du bdo dai han 13 du bdo phu tdi sé phdt tri€n trong vii nim sau khi dua cong
trinh vao hoat dong.

+ Phu tdi dién phu thudc vao nhiéu y&u t& cong suit va so lugng cla cic thiét bi.
Ché& do van hanh cda cdc thi€t bi, quy trinh cong nghé san xuAt...

Qua nhitng nhan xét trén ta thdy phu tdi tinh todn 13 viéc ciAn x4c dinh chinh xdc
va 12 nhiém vu ri't quan trong. Do dé diéu dau tién 1a phdi x4dc dinh phu t3i tinh todn.
Néu ta xdc dinh phu ti tinh todn nhd hon phu tdi thuc s& lam gidm tudi tho cla cédc
thi€t bi, ngugc lai s& gay lang phi. P& xdc dinh phu tdi tinh todn ta c¢6 thé chia ra 1am
nhitng nhém sau day:

Nhém 1: La nhém cdc phudng phdp tinh todn dugc dva trén kinh nghiém thi€t k& va
st van hanh ma ngudi ta tdng k&t lai d€ dwa ra cdc hé so tinh todn. Phuong phap nay
thuin tién trong tinh todn nhung chi dua ra dudc chi s6 gin ding. Khi st dung phuong
phdp tinh todn cdia nhém mot cé thé si dung cic phuong phap sau:

+ Phuong phdp tinh todn theo hé sd yéu ciu

+ Phuong phdp tinh theo xuit tiéu thu dién ning cho mdt don vi sdn xuit

+ Phuong phép tinh todn theo xuat ti€u thu cla phu tdi trén don vi dién tich sdn

XUAt.

Nhém 2: La nhém tinh todn dua trén cd s& 1y thuyét. Phuong phdp nay c6 ké dén
nhi€u y&u t6 do d6 két qua tinh todn chinh xdc hon nhung tinh todn phitc tap. Trong
qué trinh st dung phuong phdp cd sé 1y thuyét thi ¢6 ciac phuong phdp st dung sau:

+ Phuong phép tinh theo cong sud't trung binh va hé s& hinh dang clia d6 thi phu

tai
+ Phuong phdp tinh theo cong sudt trung binh va phuong sai phu tdi (phudng phdp
thong ké)

+ Phuong phép tinh theo cong suit trung binh va hé s6 cuc dai (phudng phap s&
thi€t bi hiéu qua)
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Gido trinh hé théng cung cdp dién

IL PO THI PHU TAI PIEN

Do thi phu t3i 1a mdt haim dugc bi€u dién sy thay d6i clia phu tdi theo thdi gian,
né phu thudc vio cic yéu td nhu: dic diém qua trinh cong nghé, ch€ dd van hanh...
Tuy nhién mdi loai ho tiéu thu ciing c6 thé dua ra modt dang dd thi phu t3i di€n hinh

Khi thi€t k€ néu biét dd thi phu tai di€n hinh thi c6 thé chon cic thi€t bi dién tinh
dudc ning tiéu thu. Lic van hanh néu biét dd thi phu t3i thi c6 thé dinh dudc phuong
thitc van hanh cdc thi€t bi sao cho hop ly. Cdc nha mdy phdt dién can phdi bi€t dd thi
phu tdi cia cdc ho tiéu thu d€ dinh phuong thic vin hianh cia may phdt d€ phu hdp
vdi yéu ciu cla phu tdi

AP(kW)
Pma ——————————————————
o= 0
! ! 1 | 1 \ h h >
Of s 7 11141820 22 24 t (2id)

H2-1: P Thi phu ti

Qua cdc van dé trén ta thad'y dd thi phu tdi 1a thong s rdt quan trong cAn phai c6
trong qud trinh thi€t k&€ cung cAp va van hanh mdy dién . Ty theo yéu cau s dung
ma ta c6 cdc loai db thi phu t3i khdc nhau: db thi phu tdi tic dung P(t), d6 thi cong
sudt phdn khang Q(t), dd thi dién ning tiéu thu A(t). Néu phan theo thdi gian d€ khio
sat thi ta c6 do thi phu tai hing ngay, hang thing, hing nim.

2.1 D6 thi phu tii hang ngay:

La @6 thi mot ngay dém (24 gid). D6 thi phu tdi hing ngay c6 thé vé dudgc 1a
do mdy tu ghi hay ghi nhan theo tirng khodng thdi gian nhat dinh. P thi phu tdi hang
ngay thudng dugc vé€ theo hinh bac thang d€ thuén tién cho viéc tinh todn.

D6 thi phu tdi hing ngay cho bi&t nhip dd tiéu thu dién ning hang ngly cla hd
tiéu thu qua d6 c6 thé dinh dudc quy trinh van hanh hgp 1y (di€u chinh dung luong
m4y bi€n dp, dung lugng bil......), nhim dat dudc dd thi phu tdi twong ddi hgp 1y bing
phing ma nhu vy thi gidm dudc ton hao trong mang va dat dudc van hanh kinh t&
cia nhitng thi€t bi. P thi phu tdi hiing ngay ciing 12 tai liéu 1am cin ci d€ chon thiét
bi di€n, tinh dién ning ti€u thy.

Khoa Cong Nghé¢ -11 -



Gido trinh hé thong cung cdp dién

AP(kW)
Pmax ————————————————————
Pmin | i i i i i :_E
1 ! 1 | : 1 : : )
o 5 7 11 14 18 20 22 24 t (i)

H2-2: P6 Thi phu tai Ngay

2.2 Do thi phu tai hang thing

D6 thi phu tdi hang thing dudc tinh theo phu tdi trung binh clia thing. Do thi phu
tdi hang thang cho bi€t mic do tiéu thu dién niing clia hd tiéu thu xdy ra tirng thang
trén nhiéu nim, twong tw nhau. Qua d6 cé thé dinh ra lich sita chtra bio tri bdo dudng
thi€t bi dién mot cach hgp 1y kip thdi phdt hién ra cdc hu hdng trude khi xay ra sy co
dé d4p &ng yéu cau cung cip dién ning cho hd tiéu thu.

P (kw)
Pmax _______________
o IR TR N B I
0 Il 1 1 1 | 1 1 1 L 1 )
1 23 45 6 7 8 9 1011 12 t
(hang thing)

H2-3: P6 Thi Phu tii Hang Thang

2.3 P4 thi phu tai hang nim
P4 thi phu tdi hang nim cho biét thdi gian s& dung cdng suit 16n nhat, nhd nhat
hoic trung binh ctia ho tiéu thy, chi€ém hét bao nhiéu thdi gian trong nim, Qua dé c6
thé dinh dudgc cong suit cia mdy bi€n dp, chon dudc cdc thi€t bi dién, ddnh gid mic
d6 st dung va ti€u hao dién niang.
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P (kw) P (kw) P (kw)

N
Cd

1
|
| 1 1
14 < >
7 11 18 20 24 q 24002 1915¢  1355g
t 600g 1630g 860g t

Do thi phu tdi ngay lam Do thi phu tdi ngay nghi

viéc (300 ngay) (65 ngay) Po thi phu tai nim

H2-4: D6 thi phu tai nim

III. CAC PAI LUGNG VA HE SO TINH TOAN THUONG GAP
3.1. Cong suat dinh mifc
Cong suit dinh mic ciia thi€t bi thudng dudgc nha ché tao ghi sin trong ly lich
hoic trén thé mdy. P68i v6i dong cd, cong sudt dinh mitc ghi trén thé mdy chinh 1a
cong suit cd ghi trén truc cia dong cd. Mai lién hé gitta cong sudt dinh mitc va cong
sudt dau ra cda dong co dudc lién hé v6i nhau qua biéu thic:
Pam = Paat - Nac (2-1)
Pase : LA cdng sult dit cia dong co.
Nae : LA hiéu suit clia dong co
D6i véi Rotor 16ng séc¢ thi 0.8 < 1ac < 0.95
Vi hiéu sudt dong co dién tuong ddi cao nén d€ cho tinh todn dugc don gidn,
ngudi ta thudng cho phép bd qua hiéu suit, lic nay ldy
Pa = Pam
D&i véi cac thi€t bi dién 1am viéc & ch€ dd ngin han lip lai nhu : cAn truc, may
han, khi tinh todn phu tdi ching ta quy ddi vé cong sud't dinh mitc & ch& @6 lam viéc
dai han, tifc 12 quy d8i vé& ch& do 1am viéc c6 hé so ti€p dién €% = 100%. Cong thitc
quy ddi nhu sau:
Dbdi véi dong co

P am = Pam /g, (2-2)
D6i v6i mdy dang bi€n d4p (mdy han)
P dm= Sdm . COS Qdm . /&, (2-3)
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3.2. Phu tai trung binh Py,

Phu tdi trung binh 1a mot déc trung cla phu tai trong mot khodang thdi gian nao do.

Téng cta phu tdi trung binh cda cic thiét bi s& dugc ddnh gid gidi han clia phu tdi tinh
todn :

AP _AQ

Pw = T Uiy t

(2-4)

Vi AP, AQ la dién niang ti€u thu trong khdang thdi gian khdo sat (Kw, Kvar)
* P6i véi mot nhém thiét bi
Py, = %pi Q= 21 4 (2-5)

Tir céc gia tri clia phu tdi trung binh ta c6 thé xdc dinh dudc phu t3i tinh todn, tinh tén
thi't dién ning. Phu tii trung binh dudc xdc dinh ¢ng véi mot ca lam viéc, mot thang
hodc mdt nam.

3.3. Phu tai cu'c dai Pmax: Phu tdi cuc dai chia ra 1am 2 nhém:

a)Phu tdi cuc dai Pmax La phu tdi trung binh 16n nh4t tinh trong khéang thdi gian
tuong doi ngdn, thdi gian dude tinh khodng 5-10 dén 20 phit tuong ¥ng véi mot ca
lam viéc c6 phu tdi 16n nhit trong ngay. Phu tdi cuc dai doi khi ciing dudc dung nhu
phu téi tinh todn
Phu tdi cuc dai ding d€ ki€m tra tinh chiu nhiét ctia thi€t bi, nhu day dan ......

b) Phu tdi dinh nhon P4, La phu tdi cyc dai xuat hién tir 1-2s. Phu tdi dinh nhon
dugc ding d€ ki€m tra diéu kién ty khdi dong clia dong cd, thi€t bi bdo vé. Phu tdi
dinh nhon thudng xay ra khi ddng co khéi dong

3.4. Phu tai tinh todn Py

La thanh phan chii y&u dé€ chon thi€t bi trong cung cip dién

Phu tdi tinh todn 12 phu t3i gid thi€t khong ddi va dudc xem nhu 1a tuong duong vdi
phu tdi thyc t€. Khi chon phu tdi tinh todn phdi ddm bdo an toan

Su phét nhiét ctia cdc thi€t bi thudng dao dong trong khodng 30 phiit vi vay thudng
1y tri s6 trung binh clia phu tdi 16n nhit trong khodng thdi gian 30 phit dé 1am phu
tai tinh todn ( con goi l1a phu tai nira gio)

3.5. Hé so K st dung: K
Hé s6 Ksa la hé sé& gita phu tdi tdc dung trung binh va cong sudt dinh mikc ciia
thiét bi
Thi€t bi st dung dudc sit dung theo cong thifc sau:
*  Poi véi mot thiét bi:

Keg = FF:;D (2-6)

dm

*  P0o1 v6i mdt nhém c6 n thiét bi:
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Gido trinh hé théng cung cdp dién
n
Ptb |Z_1: P’[bi
Ka= %= FT—
=)
dm Z Pdm
i=1
% Khi vé& dudc dd thi phu tai thi hé so st dung c6 thé dugc tinh néu
_Pt +Pt, +. + Pt (2-8)
P, (t, +t, +..+t,)

2-7)

sd

Ngoai ra ta c6 thé tra bing 2-1 trang 616 sich cung cip dién tic gid Nguyén
Xuén Phu tim kgq

Hé s6 st dung néi Ién mic do st dung, mic dd khai thiac cong sui't cia thi€t bi
dién trong mot chu ky 1am viéc. Hé s& s dung 13 mot s§ liéu dung dé tinh phu tdi
tinh todn.

3.6. Hé s6 phu tai kp

Hé s6 phu tdi la hé s6 gita cong sudt thuc t& vdi cong sudt dinh mitc. Thudng ta
phéi xét hé s6 phu tdi trong mot khodng thdi gian nao do,

Vi vay

X Po

R (2-9)

dm dm
Trong trudng hdp c6 dd thi phu tai thi chiing ta c¢6 thé tinh hé phu tdi theo cong thic
(1) G trén.
Hé s6 phu tdi néi 1én miic d sit dung, mic dd khai thac thi€t bi dién trong thoi

gian dang xét.

3.7. Hé s6 nhu cau kne Hé s6 nhu cdu la ti s& giita phu tdi tinh todn va cong sudt
dinh mitc. Thudng hé s6 Kmax va kne dugc diing tinh cho phu tdi tdc dung. Thuc t€ knc
thudng do kinh nghiém van hanh dudc tong két lai

knc = i = & X i = kmax.ksd (2' 10)
Pdm Ptb Pdm

Ciing nhu hé s& cuc dai, hé s6 nhu cAu thudng tinh cho phu tdi tic dung. Ciing nhu
c6 khi kne dugc tinh cho phu tdi phdn khdang, nhung s& liéu nay it dung hon. Trong thuc
t€ hé s6 nhu ciu thudng do kinh nghiém van hanh ma tdng k&t lai ¢6 thé tra bang 2-1
trang 616 sach cung ciAp dién tdc gid Nguyén Xuan Phi tim knc

3.8. Hé so thié€t bi hi¢u qua nnq
SO thiét bi hiéu qud la sé thiét bi cé cung cong sudt va ché do lam viéc. Poi hdi
phu tdi bang phu tdi tinh todn ciia nhom phu tdi thic t& (gom c6 cdc thiét bi cé cdc ché
dé lam viéc va céong sudt khdc nhau)

"l

i=1

(2-11)

Khi s& thi€t bi trong nhém > 5 tinh nnq theo (2-11) khd phién phic, vi vay trong
thurc t€ ngudi ta tim niq theo bing hodc dudng cong cho trudc.
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Gido trinh hé théng cung cdp dién
Trudc hét dua ra céc gia thuyét sau:
n : s6 thi€t bi ¢6 trong phan xudng

~ e A . z A ~ 1 A ~ [ . 7z A A~ 2, A~ 2
ni: sO thi€t bi c6 cong suat > Econg suit cua thi€t bi ¢6 c6ng sudt 16n nhat c6

trong phan xudng
YP, : tdng cong suit ing véSi s thi€t bi n.
YPy : tong cong suit tng vdi sO thi€t bi n;.

P
tinh n*="1;  pt= 2P (2-12)

n P= > P,
T n* va p* tra bdng 3 -1 trang 36 sich cung cip dién tidc gid Nguyén Xuan Phu
tim n*hq hay bang phu luc

Nhg =N X N'hg (2-13)
Nhq 12 s6 thi€t bi 1am viéc hiéu qua d€ xdc dinh phu ti tinh todn

3.9. Hé s6 cuc dai Kmax
La ti 56 giita phu tdi tinh todn va phu tdi trung binh trong khoang thdi gian xét. Hé
s6 cuc dai tinh v6i mot ca 1am viéc c6 phu tdi 16n nhit. kmax thudng dugc khdo sdt
theo dudng cong kmax € f(ksa VA nng) dudc tra bdi do thi & hinh 3-5 trang 32 sdch cung
cap dién.
Kmax= —L (2-14)

th

Ngoaira ta c6 thé tra Bang tra tri s6 Kmax theo ke v nng duéi day d€ tim Kmax
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Gido trinh hé théng cung cdp dién

Bdng tra tri s6 kmax theo ksa va nng

Gia tri kmax

ksd

01 | 015 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09
4 | 343|311 | 264 | 214 | 187 | 165 | 146 | 129 | 1.14 | 1.05
5 | 323|287 | 242|200 | 1.76 | 157 | 141 | 126 | 1.12 | 1.04
6 | 3.04 | 264 | 224 | 188 | 1.66 | 1.51 | 1.37 | 123 | 1.10 | 1.04
7 | 288 | 248 | 210 | 1.80 | 1.58 | 1.45 | 1.33 | 121 | 1.09 | 1.04
8 | 272|231 199 | 172 | 152 | 1.40 | 1.30 | 1.20 | 1.08 | 1.04
9 | 256 | 220 | 190 | 1.65 | 1.47 | 1.37 | 128 | 1.18 | 1.08 | 1.03
10 | 242 [ 210 | 1.84 | 111 | 143 | 134 | 126 | 1.16 | 1.07 | 1.03
1| 224 | 196 | 175 | 152 | 136 | 1.28 | 123 | 1.15 | 1.07 | 1.03
14 | 210 | 1.85 | 1.67 | 145 | 132 | 125 | 1.23 | 113 | 1.07 | 1.03
16 | 199 | 177 | 161 | 141 | 128 | 123 | 120 | 1.12 | 1.07 | 1.03
18 | 191 | 170 | 155 | 137 | 1.26 | 1.21 | 118 | 1.11 | 1.06 | 1.03
50 | 184 | 165 | 150 | 134 | 124 | 120 | 1.16 | 1.11 | 1.06 | 1.03
55 | 171 | 155 | 140 | 1.28 | 1.21 | 1.17 | 115 | 1.10 | 1.06 | 1.03
30 | 162 | 146 | 134 | 1.24 | 1.19 | 116 | L.14 | 1.10 | 1.05 | 1.03
35 | 156 | 141 | 130 | 121 | 117 | 115 | 113 | 109 | 1.05 | 1.02
40 | 1:50 | 137 | 127 | 119 | 115 | 113 | 112 | 1.09 | 1.05 | 1.02
45 | 145 | 133 | 125 | 117 | 114 | 112 | 112 | 1.08 | 1.04 | 1.02
5o | 140 | 130 | 123 | 116 | 113 | 111 | 111 | 1.08 | 1.04 | 1.02
o | 132125 | 119 | 114 | 112 | 111 | 110 | 1.07 | 1.03 | 1.02
co | 127 [ 122 | 117 | 112 | 110 | 110 | 1.09 | 1.06 | 1.03 | 1.02
go | 125 | 120 | LIS | 111 | 110 | 110 | 1.09 | 1.06 | 1.03 | 102
op | 1:23 | 118 | 113 | 110 | 1.09 | 119 | 108 | 1.05 | 1.02 | 102

121 | 117 | 112 | 1.10 | 1.08 | 1.08 | 1.08 | 1.05 | 1.02 | 1.02

1004 59 | 106 | 102 | 109 | 107 | 107 | 1.07 | 1.05 | 1.02 | 1.02

12000 07 s | a1 | 108 | 1.06 | 106 | 1.07 | 1.05 | 1.02 | 1.02

140 46 1 113 | 110 | 108 | 105 | 1.05 | 1.06 | 1.04 | 1.02 | 1.02

160 |1 16 | 112 | 110 | 108 | 1.05 | 1.05 | 1.05 | 1.04 | 1.01 | 1.01

180 | 445 | 112 | 1.09 | 107 | 1.05 | 1.05 | 1.05 | 1.04 | 1.01 | 1.01

200 | 194 | 102 | 108 | 1.07 | 1.05 | 1.05 | 1.05 | 1.04 | 1.01 | 1.01

220 | 144 | 111 | 1.08 | 1.07 | 1.05 | 1.05 | 1.05 | 1.03 | 1.01 | 1.01

240 | 193 | 111 | 1.08 | 1.06 | 1.05 | 1.05 | 1.05 | 1.03 | 1.01 | 1.01

260 | 143 | 1.10 | 1.08 | 1.06 | 1.05 | 1.05 | 1.05 | 1.03 | 1.01 | 1.01

;ﬁg 1.12 | 1.10 | 1.07 | 1.06 | 1.04 | 1.04 | 1.03 | 1.03 | 1.01 | 1.01
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Gido trinh hé théng cung cdp dién

IV. CAC PHUONG PHAP XA C DPINH PHU TAI TINH TOAN:
4.1. X4c dinh phu tai tinh todn theo cong suit dit va cong sud't yéu cau:

Cong thic tinh: P, =k, > P, (2-15)
i=1

Qu = Pu. tgo (2-16)

ey P
Stt = Pttz +Q),‘2t = - (2'17)

Cos @

Mot cdch gin ding c6 thé 14y Py = Pam
Dodé P, =k,D.P,, (2-18)
i=1

Néu trong nhém thi€t bi ma hé sd cos clia cdc thanh phian khdc nhau thi ta phai
tinh cose trung binh theo cong thic sau:

Z P, cosg,

2P

CosSgp = (2-19)

Khi xdc dinh phu tdi tinh to4dn theo hé s6 K trong cung cAp dién thi dd chinh xdc
khong cao 1a do st dung bang tra Ky cho trude. N6 khong phu thudc vao ch€ do van
hanh cda thi€t bi trong nhém ma Knc = Ky . Kmax , ¢6 nghia 12 hé s& nhu ciu phu
thudc vao nhitng y&u td k€ trén. Do d6 khi ch&€ dd van hanh thay ddi trong nhém thi
Ky hiéu qua s€ khong chinh xéc.

4.2.X4c dinh phu tdi tinh todn theo song sudt phu tdi trén mét don vi dién
tich sdn xuat

Cong thuc :

Pu=Po.F (2-20)

Trong do

F: dién tich sdn xudt (m?) (12 dién tich &€ lip dit mdy)
Py : sudt tiéu Thu dién ning trén 1 m? sin xudt(Kw/m?)

Gid tri Po c6 thé tra trong s6 tay. Gid tri Po cia tirng ho tiéu thu do kinh nghiém
van hanh thdng ké lai ma cé.

Phuong phdp nay chi cho k&t qia gan ding, vi vdy né thudng dudc ding trong
giai doan thi€t k& so bd. N6 ciing dugc dung dé tinh phu tdi cic phan xudng c6 mat
dd may moéc sdn xult tuong doi déu.

Vi dy Xaéc dinh phu tai tinh todn cla phan xudng gia cong ngudi clia nha mdy
co khi. Cho biét So = 0.3kva/m?, dién tich phan xudng F = 13.000m?
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Phu tdi tinh todn: S¢ = So.F = 0.3 x 13.000 = 3900kva.
4.3. X4c dinh phu tdi tinh todn theo suat tiéu hao dién ning cho mét don vi
san phim
Cong thic tinh:
Mw,

Pe=7— (2-21)

max
Trong d6
M s6 don vi sdn pham dugc sdn xut ra trong 1 nim (sdn lugng).
wo Ssudt tiéu hao dién ning cho mdt don vi sdn phadm, (kwh)
Tmax thdi gian sit dung cong suit 16n nhat, (gid)
Phuong phdp nay dudc tinh todn cho cdc thi€t bi dién c6é dd thi phu tdi it bi€n d6i
nhu : quat gié, bom nudc, mdy nén khi... khi d6 db thi phu tdi trung binh vakét qua tinh
twong doi chinh x4c.

4.4. Xac dinh phu tdi theo hé so cuc dai kmax va cong suit dinh mic Pam
Khi khong c6 cic s6 liéu can thi€t d€ 4p dung cdc phuong phap tuong d6i don
gidn dd néu & trén, hoic khi can ning cao d6 chinh x4c clia phu tdi tinh todn thi nén
dung theo phudng phép tinh theo hé s6 cuc dai
Cong thurc tinh

Py = Kmax . Ksd . Pam (2-22)

Trong d6
Pam cOng sudt dinh mic, kW;
ke HE s6 st dung.
Hé s6 ks trong s6 tay hodc tinh bing cong thitc da dugc néu
phin trudc.
Kmax, HE s0 cuc dai. Hé s6 cuc dai phu thudc vao ksa va nng
Khi st dung cdng thic niy trong mot s6 trudng hdp cu thé ta cé thé st dung
cong thifc gan ding sau:
Khin <3 va npy <4

P, =2 Py, (2-23)
i=l
D61 vdi cdc thi€t bi [am viéc & ch€ do ngdn han 13p lai thi

S E
Sn — dm dm (2_24)

0.875

Truong hop n >3 va nng < 4 phu tdi tinh todn dugc xdc dinh theo cong thiic
P, = Z kpriPd‘mi (2-25)
i=1

Trong d6: kpt 12 hé s6 phu tdi tiing mdy .
Né&u khong c6 s liéu chinh xdc, hé s6 ohu tdi c6 thé 14y gan ding nhu
kpt= 0.9 d61 v4i thi€t bi lam viéc & ch€ do dai han
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kpt=0.75 d6i v6i thi€t bi 1am viéc & ch€ do ngidn han lip lai

Ghi Chu:
+ Khi npg >300 , K< 0.5 thi Kimax duigc tinh khao sit trén do thi ting vdi nag = 300
+ Khi npg >300 , Ksa>0.5 thi Ppe=1.05 . Ksq . Pam
+ Khi thi€t bi phu t3i c6 dd thi phu tdp bing phing thi phu tai tinh todn 14y biing
phu tai trung binh
Py =Pw = Ksa . Pam
(2-26)
4.5. Phuong phap Tinh mét sé phu tai diit biét
Tinh to4dn d6i véi thi€t bi mét pha:

Khi trong mang vira ¢6 thi€t bi 3pha (thi€t bi ciAn bing) va ciing vira c6 thi€t bi
mot pha (thi€t bi khong cin bing) thi phdi phin bd cdc thi€t bi d6 1én ba pha sao cho
tri s6 khong can bing 1a nhé nhat. Khi d6 phu ti tinh todn dugc tinh nhu sau

% Né&u tdng cong suit clia thi€t bi khong cin bing nhé hon 15% téng cong sudt
clia thi€t bi cin bing thi cdc thi€t bi mot pha xem nhu 12 ba pha c¢é cong suit
tuong duong.

< N&u tong cong suit clia thi€t bi khong cin bing 16n hon 15% tdng cong suit
clia cdc thi€t bi cAn bing & di€m xét thi cdc thi€t bi mot pha quy ddi vé ba pha
dudgc tinh nhu sau:

+ Truong hop cdc thiét bi mot pha dédu vao dién dp pha:

= Pe=Pucb+ 3 P1 pha (max) (2—27)
Trong d6 Pipha max) pha c6 phu tdi 16n nhat

+ Truong hop cdc thiét bi mot pha dédu vao dién dp day

= Pi=Pucr + \/§ P pha (max) (2—28)
Trong d6 Pipha max) pha c6 phu tdi 16n nhat

+ Truong hop trong mang ludi dién viia cé thiét bi mot pha ndi vao dién dp day
va vita co thiét bi mot pha ddu vao dién dp pha: thi ta phdi qui d6i vé cing mot so do
d4du day. Khi d6 phu tai tinh todn dudc tinh nhu sau

= Pu=Pucb + 3 Pgamax) (2-29)
Trong d6 Pgamax) dudc so sdnh tur 3 pha nhu sau:

Pgda = Pav.p(ab)a + Pac.p(ac)a + Pao

Pgdab = Ppa.p(ba)p + Poc.p(bc)b + Pro

Pgdc = Peb.p(cb)c + Pea.p(ca)c + Peo

Sau d6 chon ra Pga pha nao c6 cong sudt 16n nhat thi d6 12 Pydmax
Trong d6 p(ab)a p(ba)s p(cb)c ......... :1a cdc hé sd qui ddi dugc tra bang 4-5
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Hé s6 quy ddi phu tii 1 pha ndi vao dién 4p diy thanh phu tii 1 pha ndi vao dién dp

pha clia mang

Vi du: MOt mang c6 cdc thi€t bi mot pha ndi vao dién 4p diy Uab , Uac va dién 4p pha

Bang 4-5
. o Hé s6 cong suit cua phu tai cose
HE 50 quy doi 03 | 04 [ 05 ] 06 [065] 07 [ 08 [ 09 [1
p(ab)a,p(bcplca). | 14 | 1.17 | 1.0 | 0.89 [ 0.84 | 0.80 [ 0.72 | 0.64 |-
p(abyp(bc)eplach |04 |-0.17 | 0 [ 011 | 0.16 | 0.20 | 0.28 | 036 |-
q(ab)aq(benqlca). | 126 | 086 | 0.58 | 0.38 | 030 | 022 | 0.09 | -0.05 |-
q(ab)s,q(bc)e,q(ac)a 245 | 144 | 1.16 | 096 | 0.88 | 0.80 | 0.67 | 0.53 | -

Us.o . Hay quy d6i vé phu tdi pha a.

Gidi:

Phu tdi tdc dung cua pha a
Pfaa= Pab.p(ab)a + Pac.p(aC)a + Pao

Phu tdi phan khdng cua pha a
Qfaa: Qab-q(ab)a + Qac-q(ac)a + an

Trong do

+ Pab, Pac, Qab, Qac _

mdwt pha ndi vao dién 4p diy Uap va Uy ;

+ Pao an_

tdng cong suit tic dung va phan khing cda cdc thi€t bi mot pha

ndi vao dién 4p pha Uy ;
+ p(ab)a, p(ac)a, q(ab)a, q(ac)a _ cdc hé s quy ddi tra & bang trén.

Vi du:

Cho phan xudng cd khi c6 cdc thiét bi sau.

tong cong suit tic dung va phdn khing cla cdc thiét bi

S6 ugng trén | Pam(Kw) | U(v)trén | cosQ L
O thitbi | trén thictbi| thistbi | en | tren jLop il
* ' | thi€tbi | thiét bi
Thié&t bi 3pha
1 3 40 380 0,2 0,85 X | X | X
2 5 15 // 0,6 0,85 X | x| X
3 7 25 // 0,15 0,85 X | X| X
4 9 4,5 // 0,7 0,85 X [ X| X
Thiét bi 1pha
1 2 1,5 220 0,7 0,85 | x
2 4 1 // 0,8 0,85 X
3 6 0,5 // 0,9 0,85 X
Hay xdc dinh S¢ Py va L.
Gidi :
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Ta c6:

> Py = (3. 40) + (5.15) + (7.25) + (9.4,5)
= 410,5 kw

3 P = (2.1,5) + (4.1) + (6.0,5)
= 10 kw

15 15
xét: — NP, = =2 44105=61575%kw > > P,
100 2. Pagna 100 2P

nhu 12 thi€t bi 3pha c¢6 cong suat tuong duong.

e » —> Xem cdc thi€t bi mot pha

Ptt = ksd>< kmax X Pdm

anpu <K

ksd: =1 n
2P
=

(3><ZOX0,2)+(5><15><0,6)+(7><25><0,15)+(9><4,5><0,7)+(2><1,5><0,7)+(4><1><0,8)+(6><0,5><0,9)
(3x40)+ (5x15)+ (7x25)+ (9 4,5)+ (2x15)+ (4x1)+ (6x05)

=0,31

Kmax : phu thudc vao ks va npq

tim npq
goin =36
n; =10
Stz _10_ 407
n 36
> P, =420,5kw

> P,y =(3x40)+ (7 x 25) = 295kw

e &P 25
> P, 4205
Tu n* va p* tra bdng 3 -1 trang 36 sdch cung cAp dién tidc gia Nguyén Xuin Phd
tim n"hghay bang phu luc
— N'hg = 0,45
— Nhg =N X N'hg = 36 x 0,45 =16,2
sau d6 tra bang tri 6 Kmax theo ksa va nnq , tim dugc kmax = 1,41

Ptt = ksd>< kmax X Pdm
=0,31 x4,41 x420,5 =183,8 kw

it = 1838 =216,2 KVA
cosep 0,85

Stt =
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S, 216,2

J3xU  +/3x038
Tinh phu tai dinh nhon

I = =3285 A

Phu tdi dinh nhon la phu tdi cuc dai xudt hién trong khodng 1_2 gidy. Phu tdi
dinh nhon thuong dvoc tinh dudi dang dong dién dinh la, . Chiing ta tinh la, dé kiém tra
doé léch dién dp, chon cdc thiét bi bdo vé, tinh todn tu khéi dong ciia dong co...

Ching ta khong chi quan tAm dén gi4 tri cda dong dién dinh nhon ma con quan tAm
dé&n tin s6 xudt hién cla né. Trong mang dién dong dién dinh nhon xuit hién khi
dong cd khdi dong, 10 hd quang hoic mdy han lam viéc...

DP6i véi mot mdy, dong dién dinh nhon tinh bing dong dién md m4dy.

Idm = Imm = kmm Idm
Trong d6

Kmm _ b0i 6 m3 may clia dong co
N&u trong ddng cd khong c6 gia tri thi ta ¢é thé chon theo céc dit liéu sau

D6i v6i dong cd mot chiéu thi chon kmm= (10 —30)

D6i v6i dong cd 16ng séc¢ thi kmm= (5 — 7)

DP6i v6i mdy bi€n 4p han va 10 hd quang kmm >3

DP6i véi mot nhém mdy, dong dién dinh nhon xuat hién khi mdy c6 dong dién

md mdy 16n nh4t trong nhém md mdy, con cic mdy khdc lam viéc binh thudng.

Cong thuc tinh nhu sau:

Lan = Imm@max) + (It — Ksd Jammax))
Trong do

+ Immmax) _ dOong dién m& mdy 16n nhat trong tit c4 cdc dong dién m§ mdy

cta cdc dong cd trong nhom;

+ Iy _ dong dién tinh todn clia nhém may; kea _ hé s st dung ctia ddng cd ¢

dong dién m& mdy 16n nhat.

Vi du: Tinh dong dién dinh nhon cla dudng ddy cung cip cho mot can truc. S
liéu vé phu tai nhu sau:

Dbong cd | Pan(kW) % Coso Iam(A) Kmm
Nang hang 12 15 0.76 27.5 5.5

Xe con 4 15 0.72

Xe 16n 8 15 0.75

Pién dp ciia mang U =380/220 V
Hé s6 st dung ksa = 0.1
Gidi Trong nhém mdy dong co ning hang c¢6 dong dién m& mdy 16n nhat
Inmmax) = Kmm . Iam=5,5. 27,5 =151A
Phu t3i tinh todn clia nhém dong co quy d6i vé ch& do lam viéc dai han
(e=100%):

Pu=%P, Jems =(12+4+8)J015 = 9.3kW
i=1
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Q=3 (Pyi/Eum 180, ) = 12./015 0,85+ 4.,/015 148 /015 .0,88 = 8,2kVA
i=1
St=+9,3° +8,2° =12,4kVA

Dong dién tinh todn ctia nhém mdy

S 124 _jg80a)
U,, +/3.038
Dong dién dinh muc cia dong co nang hang(quy ddi vé & = 100%)
Lam(max) =27,5.1/0,15 =10,6 A
Dong dién dinh nhon cung cip cho can truc 1a
lan =151 + (18,8 - 0,1. 10,6) = 168,8 A

Itt =

V. XAC PINH TAM PHU TAI
5.1. Y nghia tam phu tdi

TAm phu t3i 12 mot di€m nim trén mit bing phu tdi ma néu ta dit tram bi€n 4p hay
td phan phdi ngay tai tAim phu tdi thi cdc dang tdn that vé dién hay chi phi vé kim loai
mau 12 thap nhat

5.2. Xdc dinh tdm phu tdi
Vi tri tim phu tdi thudng dit gan & nhitng phu tai hodc cdc thi€t bi c6 cong sui't 16n,
tAm phu tai dugc xac dinh nhu sau:
e Chon truc toa dd cho phu tai.
e Xd4c dinh vi tri phu tdi hay thi€t bi trén phan xudng

A

y

y
e lr=te

v

Tam phu tai dugc xac dinh béi I( X1;Y1)
Trong do
P X. PY.
X1=Z S YI—Z - (2-30)

2P 2R

Véi
P; : 12 cong suat tic dung & phu tdi thif i
Xiva Yi: hoanh d6 va tung d6 ctia phu tai thi i

Khoa Cong Nghé¢ -24 -



Gido trinh hé théng cung cdp dién

CAU HOI

1) Hay néu cdc phudng phap xdc dinh phu tai tinh todn.

2) DO thi phu tai 1a gi? Tai sao phai xay dung phu tii hang ngay, hang thdng, hang nim.

3) Hiy néu cdc dai lugng va hé s tinh todn thudng gip? Y nghia cda tiing thong s
trong qué trinh thi€t k& cung cap dién

4) Cho mdt phan xudng cd khi ¢é chiéu dai 30m chiéu rong 20m. gdbm c6 cic thiét bi

sau:

stt Thiét bi 11‘;:2:?;:/ CcosQ Ksa U(v) pjl;a pga p(l;a
Thiét bj 3pha

1. |5 mdy ti€n 7.5 0,8 0,6 380 X X X

2. | 10 mdy phay 5 0,85 0,2 /l X X X

3. |7 maybao 12 0,8 0,15 /l X X X

4. |8 mdy mai 1,5 0,75 0,2 // X X X

5. |4 mdy cua 4 0,9 0,4 // X X X

6. | 6 may khoan 2,5 0,86 0,3 // X X X
Thiét bi 1pha

1. 2 1,5 0,8 0,5 220 X X

2. 4 1 0,85 0,7 // X

3. 6 0,5 0,8 0,8 // X

4, 8 0,7 0,65 0,7 /l X

5. 3 2 0,9 0,3 /l X

6. 3 2,5 0,8 0,4 /l X X

Hay xdc dinh Sy, Qu va Iy cho phian xudng .

5) Cho mdt phan xudng co khi ¢6 chiéu dai 30m chiéu rong 20m. gdm c6 cic thi€t bi

sau:
stt | Thié&t bi 3pha P““}E}‘W?/ cosQ Ksa U(v) €0 toa d
thiét bi x(m) | y(m)
1 |mdytiénl 7.5 0,8 0,8 380 5 5
2 | may tién 2 7.5 0,8 0,8 /l 10 5
3 | mdy phay 1 12 0,85 0,5 /] 15 5
4 | mdy phay 2 12 0,85 0,5 /] 20 5
5 | mdybaol 5 0,75 0,4 /l 25 5
6 | mdybao?2 5 0,75 0,4 /l 5 10
7 | mdy mai l 3 0,8 0,3 /l 10 10
8 | mdy mai?2 3 0,8 0,3 /l 15 10
9 | mdycual 4 0,9 0,5 /l 20 10
10 | mdy cua 2 4 0,9 0,5 /] 25 10
11 | mdy khoan 1 2,5 0,8 0,2 // 15 15
12 | mdy khoan 2 2,5 0,8 0,2 // 20 15
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a. Hay xdc dinh tdm phu tai dién cho phidn xudng
b. Tinh Si, Iitcho phan xudng

6) Hay tinh phu tai tinh todn ctia mdt phan xudng co khi c¢6 cdc mdy sau

Tén thi€t bi S6 lugng Pam , KW COSQ
1 méy Toan bd

May cua dai 1 1 1 0.6
Khoan ban 2 0.65 1.3 0.65
Mady mai tho 3 2 6 0.6
Mady khoan ding 1 4.5 4.5 0.6
Mady bao ngang 1 4.5 4.5 0.6
Midy xoc 1 2.8 2.8 0.6
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Chuong 3 )
CHON PHUONG AN CUNG CAP PIEN

. PAT VAN P:

Phuong 4n cung cip dién gdm cdc vin dé sau ddy: cdp dién 4p, ngudn dién 4p,
dé 13 nhitng van dé rat quan trong dugc dit ra ngay tir khi xay dung 12 vi né truc ti€p
phét huy tinh hiéu qua ctia cung cip. Xdc dinh chinh x4dc s& khong gdy hiéu qua xau
vé lau dai. Do d6 d€ xdc dinh dudc phuong 4n cung cip dién hgp ly nhat thi ta phai
xdc dinh cdc dit liéu ban dau nhu 13 nhu ciu vé dién ning, déng thdi x4dc dinh tinh
kinh t€ cho cdc phudng 4n.

Mot s6 phuong 4n cung cip dién dat dugc yéu cau cung cip dién la:

+ DPA4m bdo chdt lugng dién tifc 1a ddm bio dudc tin s& va bién do dién 4p trong
pham vi cho phép

+ PAam bdo dd tin cay, tinh lién tuc cung cAp dién sao cho phit hdp vdi yéu cau
phu tai

+ Thuén tién trong qué trinh 13p rdp va stra chira

+ DPat dudc cac chi tiéu vé kinh t&.

II. CHON PHUONG AN CUNG CAP PIEN

2.1Chon Nguén Pién

Trong hé thong cung cip dién viéc chon ngudn dién c6 quan hé mat thi€t dén
nhi€u mit nhu: phu tdi cAp dién 4p, so d6 cung cip dién, bdo vé tu dong hod, ch& do
van hanh...... vi vdy viéc x4c dinh ngudn dién phdi dugc xem xét mot cach cin toan
dién

Tuy theo quy md cda hé thong cung cidp dién ma ngudn dién c6 thé 1a cdc nha
may dién (nhiét dién , thuy dién ....... ), cdc tram bi€n 4p khu vuc, trung gian hoic cdc
tram phan phdi va bi€n 4p phan xudng

P¢& @ m bdo tinh cung cidp dién ta phdi chon ngudn dién thod ming cic yéu ciu
sau
Dam bdo cong sudt cAp dién cho phu tdi
Phdi gin phu tdi dién
Phéi c6 ngudn dy phong
It ngudi qua lai

+ + 4+ + +

Thoang mit......
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2.2Chon cdp dién ap:

Cap dién 4p clia mang dién 12 y&u td rit quan trong trong qué trinh truyén tai
dién 12 vi 4nh hudng truc ti€p dé&n chon thiét bi, ton that dién ning, dd sut 4p va chi
phi trong van hanh. B4i vi

Néu ta chon duong ddy cé cdp dién dp cao
Lgi: Céc dang tdn thit vé dién
Chi phi kim loai mau
Thiét hai:  Chi phi gidi tda hanh lang an toan
Chi phi thiét bi
Khong an toan
Néu ta chon duong ddy cé cdp dién dp thdp
Lgi : Antoan
Chi phi gidi tda hanh lang an toan
Chi phi thi€t bi
Thiét hai: Cdc dang ton that vé dién
Chi phi kim loai mau
Pé€ dinh huéng cho dién 4p cung c4p ta cin tinh todn dién 4p theo cong thifc sau:

- N€u tinh theo cong suat
U=4341+16P (3-1)
trong do
U - Pién dp ciia mang Kv
I - Chidu dai dudng day, Km
P - Cong suit truyén ti, MW
Cong thitc nay chi ding khi khodng cdch gifta phu tdi va ngudn dién khong qué
250km va dung lugng ctia phu tdi nhé hon 60MVA.N&u 16n hon ta st dung cong thitc
sau
U=3JS+0,5 (3-2)
Trong @6 U - Bién 4p cia mang, Kv
S - Cong sudt truyén tdi, MVA
I- Chi€u dai dudng diy, Km
-N€&u tinh theo cong suit truyén tdi:Ngudi ta ciing c6 thé xdc dinh dudc cAp dién 4p
can chon ng véi tirng cong suat truyén tii tuong ng theo chiéu dai truyén tai dugc
cho trong bang
Gi4 tri gan ding vé cong suit truyén tdi va khoang cach truyén tii cia cic mang
c6 cap dién 4p khic nhau
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Cap dién 4p | Loai duong didy | Cong suit truyén | Khoang céch,
cia mang tai km
0.22 Trén khong <50 <0.15
Cap <100 <0.2
0.38 Trén khong <100 <0.25
Céap <175 <0.35
6 Trén khong <2000 5~10
Cép <3000 <8
10 Trén khong <3000 8~15
Cap < 5000 <10
35 Trén khong 2000 ~ 10.000 20 ~ 50
110 Trén khong 10.000 ~ 50.000 50 ~ 150
220 Trén khong 100.000 ~ 150.000 200 ~ 300
Hién nay & nudc ta c6 cdc cAp dién 4p nhu sau:
e Ha thé
+ Cép dién dp tr < 1kv
e Cao thé
+ Trung th&
CA4p dién 4p 15kv sO bat si: 1+2b4t
CAp dién 4p 20kv sO bat sit: 1+2b4t
Cap dién 4p 22kv sO bat si: 1+2b4t
Cap dién ap 24kv sO bat si: 1+2b4t
+ Cao th&
CAp dién 4p 35kv s6 bt sit: 3bAt
CAp dién 4p 66kv sO bt si: 5+7b4t
Cap dién 4p 110kv sO bat st: 9bdt
Cap dién 4p 220kv sO bat si: 16+18bat
e Siéu cao th&
CA4p dién 4p >220kv sO bt sit: 26+32bdt

2.3S0 Do Di¢n

Pé xdc dinh dudc phuong dn cip dién hop ly ta phai khdo sit v& ngudn dién.
Trong hé thdng cung cap thi dung lugng, s6 lugng chling loai clia cdc ngudn dién c6

quan hé mat thi€t nhi€u mit nhu phu tdi, cdp dién 4p, sd dd cung cap dién...
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Mang dién cao th&

s0 dé truc chinh .
Ngudn dién

I phu
tai 1
phu I
tai 2 |
1
! --——4+ phu
tai i
phu

din

H3-1: S¢ @6 dang truc chinh

D&i véi ¢6 cac dit tinh sau

DPon gidn ré tién

Lip dit don gidn

Thudng xay ra su cd (trén dudng ddy c6 nhiéu mdi ndi)

GAay sut 4p cudi dudng day

Céc phu tai phu thudc vao nhau

Tinh cung cip dién khong cao (d€ ning cao tinh cung cAp dién ngudi ta 1ip mdy

cit phan doan). Pdi vdi so d6 dang truc chinh thich hdp cho mang dién ndng thon va
phu tdi loai 3

Dang hinh tia:
C6 uu di€m noi day rd rang, mdi ho diing dién déu dugc cung cip tif mot dudng
day doc lap

S dd hinh tia ¢c6 dang nhu sau
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Ngudn dién

TC

Phu tai

H3-2: S @6 dang hinh tia

D6i v6i sd db dang hinh tia c¢6 cdc dit tinh sau

Céc phu tai khong phu thudc nhau

Tinh cung cap dién cao

Dé xay dung dudng dudng day du phong cho nhitng phu tdi loai 1 va loai 2

It x4y ra sy c6

Vén dau tu ban diu 16n

Chi phi bdo tri bdo quén cao.....

D6i v6i sd @6 dang hinh tia thich hdp cho phu t3i loai 1 va loai 2

Do dé trong trudng hgp c¢é nhiéu phuéng 4n thi phdi Iva chon trén co s& tinh
todn va so sdnh kinh t&.

D&i véi nhitng phu tdi quan trong , ngoai viéc ding so db hinh tia , c6 thé dit
thém dudng diy song song 14y dién tif ngudn thit hai hoic tir phan doan thit hai dén,
¢ sd d6 sau
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S db cung cip dién kiéu hinh tia dudc cung cip bing hai dudng diy

MCphﬁn doan

1
’ N ’ N
. S , N
’ N N
. b N

Phu tai Phu tai
H3-3: So d6 dang hinh tia cé du phong

O phia dién dp cao clia tram bi€n dp , thudng dit mdy cdt phan doan va may cit
lién lac d€ déng ngudn du trit. nhu vay do tin cay clia s6 dd ting 1&én 1d rét.

So do phdn nhdnh néi hinh vong kin dé ting dj tin cdy.

O sd d6 nay v6i muc dich tao di€u kién van hanh don gidn, thong thitdng mach
vong dudc cit doi thanh 2 nhdnh riéng ré (vi du tai di€ém N) . khi x3y ra su cd sau khi
cit phan t bi su c6 ra khéi mang , ndi di€m dudc ndi lai d€ ti€p tuc cung cAp dién .

Loai so d6 nay thudng dugc duing cho mang dién thanh phd hoic cdc xi nghiép c6

nhiéu phan xudng dudc bd tri trén pham vi rong .

Ngudn dién

TC
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H3-4: So d6 dang vong kin
D&i vdi so dd mang vong kin c6 cdc dic diém sau:
* Do tin ciy cung cap dién cao
= {ttén kém
» Gay sutdp va qud tdi khi xay ra su ¢ tai dau dudng day
* Viéc tinh todn chon lya diy din va thi€t bi bdo vé dudng day phic tap
Sodo dén sau

So d6 “din sau “la so d6 cung cAp dién , dua dién 4p cao (> 35KV)vao siu trong xi
nghiép dén tin cdc tram bi€n 4p phan xudng .(hinh 4.8).
vu diém :

Do tryc ti€p dua dién dp cao vao tram bi€n 4p phan xudng gidm bGt tram phan phoi
.Do dé gidm dugc s6 lugng cdc thi€t bi dién va sd d6 ndi day sé rat don gidn .

Do dwa dién 4p cao vao gin phu tdi ,nén gidm dudc tdn that dién 4p , dién ning ,
ning cao ning luc truyén tii cia mang.
khuyé&t diém :

Vi mot dudng diy “din sdu “ ré vao nhiéu tram bi€n 4p nén dd tin cdy so db cung
cAp dién khong cao .D€ khic khuyét di€m nay ,thitong ding 2 didy din sdu song song
Dit cdc thi€t bi bdo vé& chong sy ¢ lan tran va qui dinh mdi modt dudng day dan siu
khong nén mang qud 5 tram bi€n 4p va dung lugng cla mot dudng day khong nén
qud 5.000KVA.

Khi dudng day din siu c6 caAp dién dp 110-220KV thi dién tich dit clia xi nghiép
bi dudng diy chi€m sé& rat 1én. Vi thé khong thé dua dudng diay vao trung tim phu t3i
dudgc.

Sd db din siau thudng dugc diing d€ cung cip cho cic xi nghiép c6 phu tii 16n, phan
bd trén dién tich rdng va dirong day dién 4p cao di trong xi nghiép khong dnh hudng
dén viéc x4y dung cdc cong trinh khdc ciing nhu giao thong van chuyén trong xi
nghiép.

Hién nay sd d6 din sau thudng dudc diing & cap dién 4p 35 KV va cung cap cho cic
phu ti loai 11 va IIL

35kv

Phan xudng

H3-5: So @6 cung cap dién ki€u “din sau “
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Céc thiét bi déng cit cho mang cao 4p déu st dung dao cach ly va mdy cit d€ van
hanh déng cit lu6i dién.
Mang dién ha thé&
Mang dién 4p thap dugc xét 1a mang dién dong luc hoidc chi€u sdng trong phin
xudng vdi cap dién dp thirong 12 380/220KV hodc 220/127KV. vi th€ cdc thi€t bi
déng cit cho mang ha 4p déu st dung cAu dao va CB d€ bi déng cit mang dién

So dé cé dang truc chinh .

So

|

N v/ CB A S
Ngudn I < /| © 7 CBy

——— _———— L -
dié
ién I CBr |/\CBtb CBrbT/\ CB_“’\/ ~

‘ L

Si Sn

H3-6: S¢ @6 cé dang truc
chinh .

Sd d6 nay c6 dit di€m nhu sau
DPon gidn ré tién
Lip dit don gidn
Thudng xay ra su cd (trén dudng diy c6 nhiéu mdi noi)
GAay sut 4p cudi dudng day
Céc phu tai phu thudc vao nhau
Tinh cung cAp dién khdng cao

Dang sd dd nay thich hdp cho cdc thiét bi c6 cling cong suit cling ché do lam viéc
nhu cdc dong cd may may, cac day dén phan xudng.......
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So db cé dang tia .
Dung d€ cung cip dién cho cdc phu tdi phan tin, tif td phan phdi cé cdc dudng diy
din dén cac thi€t bi
Loai s6 dd nay c6 dd tin cidy cung ciAp dién tuong doi cao. thudng dugc diing trong
cdc phan xudng c6 cdc thi€t bi phan tdn trén dién rong nhu trong phin xudng cd khi,
13p rdp, dét sdi

ngudn
CB
A
| TC
! ! | ! !
CB /A CUYAN X N

bl
Céc thi€t bi
H3-7: So do cé dang tia ha dp

So dd c6 dang tia ¢6 cédc dic diém nhu sau

C4c thiét bi khdng phu thudc nhau

Tinh cung cap dién cao

DE sita chtta

Von dau tu 16n
So dé cé dang téng hop .
Sd d6 dung dé cung cip dién cho cdc phu tai phin tan. tf thanh cdi clia tram bi€n 4p
c6 cac dudng day din dén cdc ti phan phoi dong luc tir ti phan phdi dong luc cb cic
dudng day din dén cdc thi€t bi. é

(NI
L

H3-8: So d6 c6 dang tong hop
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D&i v6i sd @b dang tdng hgp khi xay dung 1dp dit ta can chd y nhitng van dé sau.
C4c thiét bi ¢6 cong suat 16n phan bd ciing mot nhém
C4c thi€t bi ¢6 dong khéi dong 16n khong dudc 14p chung vdi thi€t bi chi€u sdng
Khong nén lip qué nhiéu thi€t bi trén ciing mdt truc chinh

III. CHON PHUONG AN VAN HANH
P¢& didm bio tinh cung cAp dién cho ho tiéu thu, an toan cho ngudi van hanh va
thi€t bi. viéc chon lua cdc thi€t bi déng cdt cho hé thong dién rat quan trong. bdi vi
néu ta chon Iya 13p dit he thdng dong cit khdong hgp 1y thi 4nh hudng t6i hd tieu thu. viec thuc
hién c4c hé thong dong cit nay thong qua cic thiét bi nhu : dao cach ly, may cét (ddi véi
mang cao 4p), cau dao, CB (ddi v6i mang ha 4p) dé dong cit mang dién,
DP&i v6i DCL va CD : ding d€ déng cit lu6i dién, chi duge phép déng cit khi
khong tdi, dong tdi nhd va mdy bi€n 4p hoat dong khong ti
Doi voi MC va CB: diing dé bao vée duding day khi bi surcd va dude phép dong citkhi ¢ tai.
Ngoii ra con c6 thanh cdi déng vai trd rit quan trong trong viéc d€ phan phdi
dién ning d&€n phu tdi cho hdp 1y. gdm c6 cdc hé thong thanh cdi sau:
3.1 H¢ thong thanh cdi don:
Hé thdng thanh cdi don 1 ndi ti€p nhin dién ning tir ngudn rdi phan phdi dién
ning d&€n phu tdi. c6 so do sau.

Ngudn
|
DCLt
MCr
DCLt
| TC
A N

[ 1 MCcr

FTTTT T v

v v v v v v

Phu téi

H3-9: So d6 hé théng thanh cai don

Khi vdn hanh dua dién ndng vao phu tdi ta thuc hién trinh tu cdc budc sau
+ Péng dao cich ly tdng - DCLt
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+ DPoéng may cit tdng - MCr
+ Déng dao cach ly cdc tuyén — DCLCcr
+ Doéng mdy cit cdc tuyén — MCcr
Cdt phu tdi ra khéi ludi dién
Cit may cit ciac tuyén — MCcr
Cit dao cdch ly cdc tuyén — DCLcr
Cit mdy cit tdng - MCr
Citdao cich ly tdng - DCL
D6i v6i hé thong thanh cdi don ¢6 cdc dic diém sau

DPon gidn dé 1dp dit, van hanh

Von dau tur ban diu thap

Thudng xay ra sy ¢6 (qua nhiéu mdi ndi)

Céc phu tai phu thudc vao nhau (khi x4y ra sy c6 thi cdc phu tdi s& bi mit
dién). D& khic phu hién tugng nay ngudi ta phan thanh cdi d6 ra thanh nhiéu doan
dé gidm bét s6 lugng mdi ndi tai thanh cdi chinh

3.2 Hé thong thanh cdi phédn doan:

+ + + +

Ngudn

|
DCLt
MCr
DCLyt

|

3

Phu tai

H3-10: Hé thong thanh c4i phan doan

Khi vdn hanh dua dién ndng vao phu tdi ta thuc hién trinh tu cdc budc sau
+ Péng dao cich ly tong - DCLt
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+ Poéng mdy cit tdng - MCr

boéng dao cdch ly phan doan - DCLp4
béng may cit phan doan - MCpq
Péng dao cich ly cdc tuyén — DCLcr
Péng may cit cdc tuyén — MCcr
Cdt phu tdi ra khdi ludi dién

Cidt mdy cit cac tuyén — MCcr

+ Cidtdao cdchly cic tuyén — DCLct
+ Cdtmay cit phan doan - MCpq

+ Citdao cdch ly phan doan - DCLp4
n

n

+ o+ + o+

_|_

Cit may cit tdng - MCr
Cit dao cdch ly tdng - DCLt

PE€ ting thiém dd tin cAy cung cAp dién cho phu tai, ta lip dit thiém hé thong déng
cit lién lac gitta cdc thanh cdi phdn doan

Ngudn

DCLy
DCLy
‘ TCchinh
DCLyq
Mde
MCII 1 MC]]Z DCL
pd

DCLCT

MCer

DCLcr

— ]~
— ]}

Phu t4i Phu (i Phu (i
H3-11: H¢ thong thanh cdi phan doan

Khi can stta chita ho#ic thay th€ mdy cit phan doan 1 thi cdc phu tdi 1 khong bi
mat dién vin an toan cho ngudi vin hanh va thiét bi. ta thyc hién nhu sau
+ DPong dao cachly lién lac 1 — DCLin
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+ Déng mdy cdtliénlac 1 - MCi
+ Cdtmay cit phan doan - MCpq
+ Citdao cdch ly phan doan — DCLpq
Sau khi siia chita xong ta vdan hanh tro lai
+ Dong dao cach ly phan doan — DCLpqg
+ Dboéng mdy cit phan doan - MCpq
+ Cdtmay citliénlac 1 — MC
+ Cidtdao cdchlyliénlac 1 — DCLy
Sau thdi gian hoat dong thanh c4i chinh cin dugc sita chifa thi tit cd cdc phu tdi sé
bi m4t dién. d€ khic phuc hién tugng nay ta c6 so dd hé thong thanh cdi kép
3.3 Hé thong thanh cdi kép:

Ngudn
DCL(:
MCr
DCL1; DCLt2
‘ TCpny
ELeSn
| DCLetphy
MCq
C1 C1 1 '
DCL
v v v
Phu tai Phu tdi Phu tdi

H3-12: Hé thong thanh cdi kép

Dai v6i hé thong thanh cdi kép, khi cin stra chita thanh cdi chinh thi cdc phu tdi
khong bi mat dién. ta thao tdc nhu sau:
+ Déng dao cich ly tdng 2 — DCLt2
+ DPong dao cach ly phu — DCLctphy
+ Cidtdao cdch ly cdc tuyén — DCLcr
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+ Citdao cichly tdng 1 — DCL1y
Sau khi stra chira ta vin hanh trd lai

+ Péng dao cich ly tdng 1 — DCLy

+ D6ng dao cich ly cdc tuyén — DCLcr

+ Citdao cdch ly phu — DCLctphy

+ Citdao cichly tdng 2 — DCL12

Sau thdi gian hoat ddng mdy cit tdng can dugc sita chira thi tAt cd cdc phu tdi s& bi
mat dién. d€ khic phuc hién tugng nay ta c6 sd @6 hé thdng thanh cdi dudng vong.
3.4 Hé thong thanh cdi duong vong.

Ngudn

DCL dvong chinh DCLT
MCr
DCLy
‘ TCchinh
| | e
MCe
DCL
; ; ; DCLdVéngphu
| | TConu |
v v v
Phu tai Phu tai Phu tai

H3-13: H¢ thong thanh cdi dudng
vong
Péi vdi hé thdng thanh cdi duong vong, khi can sita chita mdy cdt tdng thi cdc phu
tdi khong bi mdt dién. ta thao tdc nhu sau:

+ Dobng dao cich ly dudng vong chinh — DCLavong chinh
bo6ng dao cich ly dudng vong phu — DCLavong phu
Cit may cit cic tuyén — MCcr
Cit mdy cit tdng — MC

+ Cidtdaocichly tong — DCLrt
Sau khi sita chita ta vdn hanh tré lai
+ Péng dao cichly tdng — DCLrt

+ + +
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+ Péng mdy cit tdng — MC 1
+ Déng may cit cdc tuyén — MCcr
+ Cidtdao cdch ly dudng vong phu — DCLavong phy
+ Cidtdao cdch ly dudng vong chinh — DCLavong chinh
Trén day 12 mot sd sd dd hé thong thanh cdi miu don gidn . khi st dung tuy theo
nhu ciu phu tdi ma ta chon lya cho thich hdp

CAUHOI
1) Nhitng yéu ciu cd ban nio dé ddm bdo mdt phuong 4n cung ciAp dién dugc xem 1a
hop ly.

2) Tai sao chon cAp dién 4p 1a mot trong nhitng van dé c¢d ban clia viéc thi€t k& cung
cap dién

3) Trinh ty van hanh hé thdng thanh c4i phan doan

4) Hay néu cdc sd dd mach dién.
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Chuong 4 R
NGUON DU PHONG

I. CAC NGUON DU PHONG
1.Yéu cau lién tuc cung cip dién
P& d4p ting yéu cau khai thic kinh t& can tuin thi theo cdc diéu kién sau:
+ Khong dugc ngdt dién &:

— Céc hé IT (cong nghé thong tin)
— Céc quy trinh cong nghé lién tuc, ngoai trif cdc tdi c6 qudn tinh cao c¢6 thé
cho phép ngit dién d€n mot gidy

+ Giai doan d€ duy tri dif liéu trong hé IT: 10 phit.

Sy tu hanh nén c6 trong cdc ngudn dién du phong, diéu nay cé lién quan téi viéc
st dung trén mc t6i thi€u nao d6 can cho su an toan cho ngudi van hanh.

Ton tai nhi€u nguén du phong cho trudng hop su cd, chiing c6 thé dudc ding
nhu cdc ngudn dién du phong vdi diéu kién 12 n€u mot trong d6 c6 thé khdi dong va
cAp dién cho ti't ci cdc mach an toadn, sy cd, va néu mdt nguén hdng thi cdc ngudn
khac lai hoat dong binh thudng.

2. Cac phuong an cung cAp ngudn du phong

Chd't lugng lién tuc ciia dién nguon duoc dam bdo nho: sw phdn chia hé thong dién;
diing nhieu nguon khdc nhau (vi du nhu néi mach dang vong); cdp dién du phong tw
dong tai chd cho cdc b phdn quan trong; chia nhé cdc mach; chon lua so do ndi dat
(IT, TT, TN... ) va viéc sit dung cdc thiét bi chon loc.

a. Su phédn chia lugi dién va du trit cdc nguén dién du phong

Viéc cap dién trung thé theo mach vong va hai hay nhiéu bi€n 4p trung - ha
cling vdi sy lién két clia cdc ti phan phdi ha thé, chinh 13 cdch phd bi€én nhi't ddm bio
tinh lién tuc cdp dién cao. Viéc sit dung nhiéu bi€n 4p cho phép tach cdc tdi c6 khi
ning gy nhi€u cho cdc mach khac, vi du nhu:

+ Céc hé mdy tinh von nhay véi bi€n ddi dién 4p (cao hay thip) va su bi€n

dang s6ng (song hai);

+ Cé4c mach tao séng hai, nhu dén phéng dién, cdc bo bién ddi dién (chinh luu

diéu khién dung thyristor, nghich luu, bd diéu khié€n tdc d6 dong co, ... );

+ Céc mach tao bi€n ddi 4p 16n nhu cdc dong cd 16n, 10 hd quang, ... .

Biing cdch nay, di€m ndi chung dugc di chuyén tir thanh cdi ha dp sang thanh cdi
trung 4p, noi dnh hudng qua lai gitta cdc nhém tdi bi gidm di. Trong mot sO trudng
hdp, cdc dnh hudng nay cé thé con bi loai trir, d6 13 trudng hop cic séng hai bac ba
va boi s6 cda ba (¥). Trong trudng hgp phan phdi dau tam gidc /sao, cdc dong hai bic
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ba § phia thi cAp khong xud't hién & phia so cap (ching chi ludn chuyén trong cic

cudn day mic tam gidc) va do d6 khdong 4nh hudng sang cdc bién 4p lan can.

(*) Céc s6ng hai bac ba theo thif tu pha zero trong mach 3 pha cin biing, va cin lwu ¥ téi hanh vi dic
biét clia chiing trong cdc bién 4p ddu tam gidc — sao.

Hon nita bAt ky séng hai bic ba nao & phan so cAp (vi du nhu tir cdc tdi trung thé
mic tryc ti€p) sé khong xuit hién & phia ha thé & bién dp ki€u nay. Poi khi tich tdi
qua qua bi€n dp ki€u nay dudc goi 12 “decoupling”.

b. Du trit cdc nguon dién du phong

Céc ngudn dién dy phong c6 thé 1a: hai tram trung - ha riéng ré, nha mdy dién
riéng, may phat diesel, thi€t bi luu dién cung cip lién tuc (UPS).

¢. Chia nhé cdc mach

Cac mach dudgc chia thanh cic nhém theo mic dd quan trong. N61 chung hai
nhém, thuéng dugce goi 1a tai “quan trong”, dugc tich ra va nubi tir thanh cdi khac

nhau.
Trung th&
Ha th&

M4y phét du phong va cong tic td

oW \ tu dong chuyén mach
\1

] ]

L)

~
Tal khong quan trong T4i quan trong

B0 nghich luu

T4&i “nhay cdm”
(mdy tinh,...)

Hinh 4.1. Mimh hoa mdt mach chuyén d6i tu dong cap
dién cho ti phan phdi cua tai “quan trong”.

Mot nhém cic tdi “quan trong”, cu thé 1a thi€t bi mdy tinh v cong nghé thong
tin, doi hdi tinh lién tuc cao nhat, mic dién 4p 6n dinh, chit lugng dién 4p cao, cic
yéu cau nay dugc UPS ddp tng.

3. Cac yéu cau ddi véi ngudn dy phong

+ Thai gian cdt dién: thy trudng hgp, ma c6 céc lwa chon sau:

— Khong gidn doan;
— Gidn doan duéi 1s ;
— Gian doan dudi 15s.
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+ Céc ngudn dy phong cin c6 tinh ty hanh: néi chung, né tuong ng véi thdi
gian cAn dé€ hoan t4't cdc bién phdp an toan cho ngudi: vi vu nhu, thdi gian dé so tin
mdt mot dia di€ém cong cong dong ngudi: it nhat mot gid. Trong cdc nha cao tang 16n,
thsi gian ty hanh phéi 1a 36 gid hodc hon.

Bang 1. Bang chi din sy lya chon ngudn dy trit theo cdc yéu ciu va thoi gian

ngung cung cap dién
Yéu ciu
C4c IT vién thdng c6 Quy trinh gia cong c6 Quy trinh li€n tyc
bd diéu khién chuong ngit quing
trinh
I'J’ng dung
Dang tng dung - Ngan hang dir Quy trinh lanh Chi thi va diéu khién
lieu céc tham sd quy trinh
- biéu khién va
ki€m sodt
Vi du cho mang - Cédc dich vu bdo - Cd khi nhe - Hat nhan
hiém, cdc thi€tbi IT | - DAy chuyén lip - Ho4
nha bing ghép - Sinh
- Hé thong diéu - Nhiét
khién sdn xuit - Co khi ndng
Piéu kién
Thoi gian ngit cho 0 X X
phép <ls X
< 15s X(1)
< 15 phit X(1)
Ty hanh cia ngudn 10 phit X(2)
20 phat X
1h X X X
Thudng tric né€u c6 1¢i vé kinh t€
Giai phap
Thiét bi cAn duing B6 nghich luu hodc ¢c6 | Mdy phét lién tuc Luéi mdy phat van
hodc khong c6 may hoic khéi dong dé hanh thuGng truc
phdt d€ gdnh tdi clia | gdnh tdi cda bo
bd nghich luu nghich luu

Ghi chu: (1) Tay theo tinh hinh kinh t&.
(2) Gidi han thdi gian Iuu trit s& lidu.

4. M4y phat tai chd

Trong mdt s6 mang dién, viéc cAp dién khong phu thudc vao dién ludi cong
cong, can d€n mdt may phdt tai chd (thudng 12 mdy phat diesel) va di chung v§i bo
nghich luu.

Trong trudng hgp nay thdi gian ty hanh cda bd nghich luu, nghia 1a cda dc quy,
phdi di cho giai doan khdi dong dong co diesel va ndi tdi vao mdy ph4t.

Khoa Cong Nghé¢ - 44 -



Gido trinh hé théng cung cdp dién

Thdi gian can thi€t d€ thuc hién chuyén tif mot ngudn sang ngudn khic tiy vao
tinh chat clia lui dién, nhu: trinh ty kh&i dong dong cd, cit cdc tdi khdong quan trong,
.. Viéc noi tai thudng thyc hién & phan phan phdi ha th& chinh bing mot ti ddo dién
tu dong.

Trong di€u kién hoat dong binh thudng clia bd nghich luu, dong xoay chiéu di
vao bo chinh luu, va mdt phan rat nhd cda dong mot chiéu & didu ra clia by chinh luu
s& duy tri cho dc quy dudc nap day dd. Phin dong mot chiéu con lai dugc bién ddi
thanh dong xoay chiéu thuan khiét di nudi tai.

Trong trudng hdp chuyén tir ngudn dién thudng sang ngudn du phong, can phai
(dic biét néu tai 1a 16n so v6i cong suat dinh mitc cia mdy phat) tranh mémen qud dod
c6 hai trén truc mdy phdt. Cic mdmen d6 xdy ra do céc tadi déng vao bat ngd, do
momen qué d6 dao dong cia truc c6 cong thém hoic trir b6t mémen t3i 6n dinh § tan
s6 tu nhién ctia dao dong trén truc. P& tranh hién tugng nay, bd chinh luu dugc diéu
chinh biing dién t. PAu tién né cho qua mdt dong thap, sau d6 ting dan d&n khi tai
dudc nudi hoan toan bdi mdy phdt va bd dc quy nhadn dong nap duy tri. Thao tdc nay
dién ra khodng 10+ 15s.

Viéc déng bd nghich Ivu dién ra nhd diéu khién tuong ty trén mach chinh luu.
Viéc déng tai tir tir ciing gitp tranh cdc dong qud d6 16n va cdc dao dong tin s6 do
qudn tinh trong bd diéu tdc clia dong cd so cAp. Chinh lvu trong hé d3o dién sinh ra
trong cdc dong hai, nén mdy phat du phong phdi dugc thi€t k&€ du, van dé nay can
dudc thdo ludn véinha sdn xui't UPS. Pic tinh cda cdc loai ngudn trinh bay & bang 2.
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Bang 2. Bang diic tinh cia cdc ngudn

Khin cap va du Miy phat Midy phat hoat
phong — | | | | |— % 1 % diesel du —®—©— dong thudng
= phong ngudn truc
Ac quy Nehich luu Cha't tai (1)

Thdi gian cung cap tai
0 (khdng cit) X X X
Is X
1 t61 10 phit (5) X
Téng thdi gian cho thao tic chuyén mach (ngudn)

0 X X X
Phu thudc vao so X X X

do6 d3o dién cho
mdi ngudn

Rang budc luéi

Vi tri déc biét

(dang ic quy), ludi mot

chiéu dic biét

Khoéng, ngoai
trir dc quy 1a
dang mé

Vi tri dic biét (nhiéu dao dong
rung, yéu cau ti€p cin bio tri,
phong hda), bon chita nhién

liéu

Thi&t bi b sung (ngoai bao vé va bd dio dién)

BO nap, bd | Khong, ngoai | BO khdi dong | Bdanh da va bd | B hoa tu
di€u chinh | trir ¢c6 yéu ciu | bing ic quy khép dong déng bd
chithiva | véidcquybd | hoickhinén
do luong sung

Ché& dj van hanh va rang bugc
Lu6idic | Ty dong Biing tay hodc | Tu dong. Van hanh
biét. tr dong. Tai 16n nhat thudng truc
Tén that Khéi dong ¢6 dinh
clia hé. dinh ky
Kiém tra
thudng
xuyén.

Cic tham so khac

Béo tri Cit dinh Khong, ngoai | Ki€m tra dinh | Cic yéu ciu Kié€m tra dinh

ky d€ kiém
tra va bdo
tri

trir Ac quy
dang hé

ky

phu vé cd chi
bt budc cho
bd khép va
truc may

ky

Tudi tho (3) 4 d&n 5 4 d&n 5 nim 1000 dén 5dén 10 nim | 10.000 gids

nim (2) (cho loai dc 10.000 gig va dé&n 10 nim
quy niém kin) | 5 dén 10 nim

B4 sung can thi€t | x2néulip | 2cholva3 Ac quy x2 x2 néu an x2 néu ldp dit

4) dit thudng | cho 2 toan ¢ mic thudng truc
truc cao

Do tin cdy (4) Kiém tra Kiém tra tich Phin co va ic | Bo khép va Phin co va bod
thuGng hop quy cho bd truc may hoa ddng bo
xuyén khdi dong

Chii thich
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(1) M4y phét van hanh trudng truc va c6 trang bi banh da. Khi mat ngudn cung cip, sy 1én tai doi hdi
thdi gian nhé hon 1s.

(2) Lau hon néu dc quy dang hé.

(3) Truéce khi cé dai tu.

(4) Su nghién citu vé an toan sé& cho phép xdc dinh sd d6 tdi wu.

(5) Tuy theo ludi c6 bi néng truGe dé hay khong.

Mdy phat
Nguén binh e a ( ) ( Qéng cd
thudng diesel
Thiét bi bdo vé va }I(
phan phdi (b3 sung)
My bi€n 4p (c6 thé)

A @
Mang 1

Cau dao
déo tinh% Mang 2

y T | acquy | Dao déng bing tay
l _ (duing khi stra chita)
" Hop bio - Thiét bi phan phdi
e dceq

va bdo vé (b sung)

Hinh 4.2. Vi du ctia so @6 ddo dién nghich luu
may phat cua Merlin Gerin.

5. M4y phat diesel dy phong nguon

Mot trong nhitng bién phdp duy tri cung cap dién cho cdc tdi thi€t y€u khi c6 su
c6 ngudn 13 st dung may phat dién diesel dugc ndi thong qua cau dao ddo vdi ti déng
cit du phong d€ nudi cic thiét bi d6 (hinh 1.3).
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So dd chuyén mach ngudn du phong

47 ¢
)
)

[ ]
l ............ v\ Cludao chuyén mach
1 \ (ddo dién)
[ ] [ ]
v 1 1 1
O ) & Y
o Y

Tai khong quan trong Tai quan trong

Hinh 4.3. Vi du mach cung cap tur
may bién ap va may phat.
M4y phit diesel tai chd c6 hai thinh phan chinh: dong cd so cip (thudng 1a dong cd
diesel, va mdy phat dién xoay chiéu (thudng 1a loai ha 4p).

a. Dong co diesel

DPong cd diesel, dugc ch€ tao thich hdp véi ché do hoat dong lién tuc va tai
ning. Thong thudng day 1a dong co 4 thi, bom truc ti€p, hit gié ty nhién va lam lanh
bing khong khi. Cdc phu kién chinh bao gom:

+ Hé thong lam mdt: hé thong 1am mat c6 thé 12 dau 1am mat, khong khi 1am
lanh va nu6c lam lanh (pht hgp véi khi hdu nhiét d6i);
+ Hé thong loc: bao gdm bod loc sach khong khi, b loc diu bdi tron va bd loc
khi dot;
+ Heé thong dién mot chiu: thudng 1a cAp 12V hay 24V. Cung cip niing lugng
cho cudn déy solenoid, kh3i dong ddng co va kich tir cho mdy phat;
+ Heé thong thong khi va gidm am.
b. Mady phdt xoay chiéu
M4y phédt xoay chiéu thudng 12 loai mdy phat dong bo, 3 pha, 4 diy, 50Hz, c6
trang bi bd di€u chinh dién 4p (AVR), tdc dd quay 1500v/p, hé s& cOng suit cosp =
0,8, tu kich tir va ¢6 trang bi hé thong thong gié tw dong.
Cong sudt mdy phdt xoay chiéu phai trong pham vi tif vai trim dé&n vai ngan
kVA. Cong sudt mdy phat dudc chia lam 3 loai:
+ Coéng sudt dinh mitc dw phong (Stand-by Power): c¢6 thé dudc cung cap 100%
cong suat trong sudt 500 gid mdi nim, va cung cip lién tuc 300 gid;
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+ Cong sudt ddu vao (Prime Power): c6 thé€ cung cAp 100% cong sudt véi mic
do trung binh, hay dudi 60%, khong gi6i han thoi gian;
+ Cong sudt tdi co bdan (Base Load Power): c6 thé cung cap 100% cong sudt mot
cdch lién tuc, khong gidi han thdi gian;
Pién 4p mdy phdt chuidn cho mang Viét Nam 13 400/230V, 3 pha va diy trung
tinh.
c. Khung mdy
Khung mdy lam viéc véi tdi 16n va thanh kim loai dudc han véi cdu tric nhiéu
khung gdp lai. Khung dugc 1dp rdp chong rung, thi€t bi ning va bé chita nhién liéu.
d. Badng diéu khién
Bing diéu khi€n dudc cung cip theo tiéu chuin véi vdi nit diéu khi€n phu hop
vdi nhitng niit diéu khién clia ddng co va mdy phat. Canh bio vé6i chi din clia sy bdo
vé mdy va mach dién ngoai. Ngodi ra, con dugc trang bi hé thdng diéu khién AMF
(Automatic Main Failure) va ATS (Automatic Transfer Switch).

Hinh 4.4. M4y phat MAGNA MAX - DVR. Hinh 4.5. Cung cAp ngudn dy trit
may phat diesel.

6. Chon Iya va dic tinh ctia cdc ngudon dién khac

Lién két b6 nghich luu va mdy phdt tai chd la gidi phdp t6i wu ddm bdo tinh tu
hanh ldu dai.

Cdc dic tinh khdc nhau dic trung qua dd khd dung cia ching - nghia 1a thdi gian
1én tdi tifc thdi hay cham tré, va tinh tv hanh — nghia 1a thdi gian nudi tii trong mot
giai doan nhat dinh ma khdng can sy phuc vu nio (vi du: bom day binh nhién liéu).
Ciing cAn tinh dén:

— Cdéc rang budc cta ludi dién: dic biét cho cdc vi tri chuyén biét, va tuy theo
cdc ngudn dudc ding;

— Thié€t bi phu trg;

— C4c rang budc hién hanh: theo cdc huéng din van hanh hay quy dinh cda dia
phuong, ...;
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— Céc yéu ciu bdo tri: c6 thé 4p dit cdc rang budc nhe hon trong thdi gian bdo
tri.

Viéc xem xét nhiéu kh3 ning va cdc rang budc thudng din d€n mot gidi phdp
t6i uu dua trén mot so d6 nghich lvu kém véi modt mdy phat diesel du phong. Mot bd
dc quy s& duy tri viéc cap dién lién tuc trong thdi gian khdi dong va 1én tdi clia mdy
phét.

II. BAO VEE MANG CAP PIEN TU MAY PHAT PIEN
1. M4y phat dién khi cé ngidn mach
a. Su hinh thanh dong ngdn mach (hinh 1.6)

Ngoai cdc gidi han cta dong dién sy cO tf mdy phat dién dy phong, mot khé
khiin khdc 1a trong sudt giai doan ma may cédt ha th€ du ki€n phdi hoat dong, bién do
dong ngdn mach thay ddi rat 16n.

Vi du: khi ngdn mach 3 pha tai diu cuc cia may phat, gi4 tri hiéu dung ctia dong
dién sé tr 31, 1én t6i S5I,. Khodng thdi gian 10ms t6i 20ms ti€p theo goi 1a giai doan
siéu qud do khi dong gidm nhanh tir gia tri ban dau. Dong dién ti€p tuc gidm trong
thdi gian qua do kéo dai tir 80ms dén 280ms tiry theo loai, ki€u mdy... Hién tugng nay
dugc goi 12 “dong xoay chiéu tit din”. Dong s& 6n dinh trong khodng 0,5s, hoic hon,
va thay d6i phu thudc vao hé thong kich tir:

+ Diéu khién biing tay;

+ Ty dong (hinh 1.6).

Trj higu dung | Thoi ky

RM.S Siéu qud do Thdi ky qud do

D g L

31, Mady phat v6i bo ty dong

¥7 diéu chinh dién dp
I,

M4y phét véi diéu khién
kich tir bing tay

0,3In

»
»

Thai diém su ¢ 10 3€n 20ms 0,1 d&n 0,3s t

Hinh 4.6. Dong ngin mach khi ¢é ngiin mach 3 pha
trén dau cuc may phat.

HAu hét cdc hé thong phdt dién hién nay déu c6 bo dicu dp ty dong d€ duy tri
mot dién 4p khong d6i. Bo phan nay sé thay ddi sitc dién dong clia mdy phat.

Diéu nay din dé&n viéc ting cao dong sy cd trong giai doan qud dod tr 2,51, d&€n
41, (hinh 1.6). Trong mdt vai trudng hdp véi di€u khién kich tir bing tay, tdng trd clia
mdy 1am gidm dong ngdn mach tdi I, hodc ¢ thé thap t6i 0,3 I, nhung thudng xap xi
L.
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Hinh 1.6 biéu thi gi4 tri hiéu dung ctia dong dién véi gid st ring khong c6 thanh phin
quéd dd mot chiéu (DC).Trong thuc t&€ thanh phin nay ludn ton tai 8 mdt mic dd nio
d6 trong it nhat hai pha va trd nén 16n nhat khi ¢6 ngdn mach & dau cuc cia may phat.
Diéu nay lam phifc tap thém van dé bdo vé mach dién. Trong thuc t&, thanh phan DC
trong moi pha sé ting gid tri hiéu dung clia dong, do d6 céc tinh todn va thiét 1ap
dong chinh dinh cho céc thi€t bi bdo vé dua trén thanh phan xoay chiéu AC vin c6
tdc dung, nghia 12 dong dién thyc t&€ 16n hon hoic bing tinh todn.

Piém ngidn mach cang xa may phdt, thi dong su ¢d cang thAp va thanh phan qua
dd DC cang nhanh triét tiéu. Thém vao d6, su tit din dong dong xoay chiéu sé& dugc
bd qua khi tong trd hé thong tai di€m sy cd c6 gid tri 16n so vdi gid tri dién khdng cia
may phat .

b. Dit ligu tong tré ciia mdy phdt dién
Nha sin xud't cung cip gid tri tong trd cia mdy phéit dién bao gém:
+ Dién khdng siéu qua do x'« dudc bi€u thi bing phan trim (%) bSi nha sdn

xuit (tuong tw nhu dién 4p ngin mach clia mdy bi€n 4p). Gid tri 6m (Q) clia né dugc
tinh nhu sau:

" 2 -5
X--d=Xd UPn].O (Q)

n
Véi: g - dién khéng si€u qud do, %; U, - dién dp diy dinh mdc clia mdy phét dién, V; P,- cong
sudt dinh miic cdia mdy phat dién, kVA.

+ Dién khing qud d6 x'« (%) dudc chuyén sang dm bing cong thifc:

' 2 -5
X-d=Xd UPn].O (Q)

n

+ Dién khdng thit tu khong x'o (%) dugc chuyén sang 6m biing cong thiic:

. W U%10°
X'o = XOT(Q)

n

Trong trudng hgp thi€u dif liéu, c6 thé sit dung nhitng gid tri gan ding sau day:

Xa = 20%
Xa = 30%
X'o = 6%

DPién khdng siéu qud dd dudc sit dung khi tinh todn gid tri dong dinh mitc cit ngin
mach cho CB ha th€ cé thdi gian hoat ddng bing hoic dudi 20 ms, ciling nhu dd bén
dién dong cda CB va cédc thanh phian khdc (thanh din, cdp don, ... ). Pién khdng qua
dd dugc st dung khi xem xét kha niing cit mach ctia CB ha th€ véi thdi gian cit hon
20ms, kh4 niing chiu nhiét clia thi€t bi déng cit va cdc bd phan khic trong hé thdng.
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Chi y: tir thdi di€ém x4y ra ngin mach, dién khang clia mdy phdt dién ting rit
nhanh. Piéu ndy c6 nghia 13 bién d6 dong dién dudc tinh khi sit dung cdc gid tri
x'¢ v x'¢ khong d6i (cho kha ning cit mach) ludn 16n hon bién d6 dong dién that su
tai thdi di€m mdy cit tich ra, nghia 12 luén c6 mdt hé s6 an toan trong cach tinh nay.
C4c tinh todn khd ning cit ngdn mach cia mdy cit ndy dya trén cdc thanh
phan AC ddi xtng clia dong dién, nghia 1a thanh phan DC khong dugc tinh téi. Poi
v6i khd ning tao ngdn mach clia thié€t bi cit, thanh phan DC rit quan trong.
c. Gid tri dong ngdn mach tai ddu cuc phdt
Dong ngin mach 3 pha qud dd tai diu cuc may phat:
Lie = (Ig/ X'4)100°
(*) cho CB c6 thdi gian cit 16n hon 20 ms
6 dﬁy:
I, - dong dinh mifc day tdi cla mdy phdt, A;
X4q - dién khdng qud d6 mdi pha clia mdy phat, %.

Khi cdc gid tri ndy dudc so sdnh vdi cdc gid tri khi c6 ngdn mach tai dau cuc clia
mdy bi€n 4p c6 ciung cdng sudt kVA, nhan thdy bién do dong dién tai mdy phat nhd
hon 5 hoic 6 14n so vdi bién dd dong dién tai mdy bi€n 4p. Vi du (hinh 1.7).

Bién do dong ngin mach 3 pha tai di€ém A. T6éng trd clia mach khong dang ké so
vdi ngudn.
M4y bi€n 4p ngudn: Lsc-3pha = 21,5 kKA

So db déng cit ngudn dy phong

630kVA 250kVA
20kV/400V 400V
Use = 4% X d = 30%

\"l
T

X N k

v v v v N v

T4ai khong quan trong Téi quan trong

Hinh 4.7. Vi du cung caAp dién tit ngudn phat du
trit cho cac ho tiéu thu quan trong.
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May phét dién:
|
Isc-3pha = —g x 100 = Pn X 100
Xd \/§ xU, Xd

o dﬁy: P, — cong sudt dinh mitc clia m4y phat dién, kVA; U, — dién 4p diy dinh mitc clia mdy phat, V;
Xq - dién khdng qud do, %; I« — dong dién sd cip 3 pha, kA.

L. 250x100
T /3% 400%30

2. Bao Vé Cac Mach Quan Trong Pugc Cap Pién Tw Mdy Phat Dién Khi Cé Su
Co

=1,2 kA

Khé khdin chinh la su khdc biét nhé gitta dong dién dinh miic va dong ngdn mach
ctia mdy phudit.

Céc tinh chat (kh3 ning cit dong ngin mach va bo tic dong ki€u tir c6 hiéu
chinh) clia may cidt d€ bido vé mach clia cdc tii quan trong phai dudc xdc dinh theo
cdc muc dudi day:

a. Lua chon kha ning cat ngﬁn mach

Thong s6 nay ludn dugc tinh cho trudng hdp ngudn 12 may bi€n dp hoic ngudn
“binh thuong” khéc.

b. Hiéu chinh bd tiac dong kiéu tir

Trong thuc t&, chi chii ¥ d&n cdc mdy cit bdo vé cdc tdi quan trong tai ti phin
phoi chinh.
B4o vé mach tai ti phan phoi khu virc va ti phan phdi phu ludn dude hiéu chinh
& mitc thdp hon so véi ti phan phoi chinh. Do vay (tlf cdc trudng hdp bat thudng), cdc
dong su cd tif mdy phat di d€ cdc thi€t bi bio vé hoat ddng & nhitng muc thap.

C6 hai khé khdn can khdc phuc:

+ Can phdi hop bdo vé mach véi mach bdo vé cho mdy phat
Céc yéu cau cd ban clia may phat nhu 12 bdo vé qud tii dugc chi ra & d thi trong
hinh 1.8 (xem ghi chi 1);

+  Bdo vé ngudi khoi dién gidt do cdc ti€p xic gidn ti€p, khi bdo vé nay
phu thudc vao hoat dong cia role qua dong (vi du trong hé thong IT hodc TN). Hoat
dong clia cdc role nay phdi dugec ddm bdo, cho di ngudn 12 mdy phdt hay may bién 4p
(xem ghi cha 2).

Do d6, hiéu chinh mifc cit cia role tir tré hay tirc thdi déu phdi dit tai mic sy

cd nhd nhat x3y ra tai di€m xa nha't ctia mach, khi ngudn 1a mdy phit.
Ghi chii 1: bdo vé tdc dd cao, nhay cho mdy phat khodi sy c6 bén trong (nghia 1a
phia trudc CB ctia n6) ludn c6 thé dugc bing cich sit dung so dd bio vé so léch dung
day diéu khi€n va bi€n dong, vdi uu di€m 1a c6 sy phdi hgp tuyét ddi véi so dd bio
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vé mach. Tuy vdy, vin dé bdo vé tai chon loc vin con ton tai. Mot gidi phdp st dung
rong rii trong vin dé nay 1a dung role qua dong diéu khién bing dién 4p hoat dong
theo nguyén tic sau: dong ngan mach Iam sut 4p nhiéu hon dong qué tdi. Role qud
tdi dong /thdi gian nghich c¢6 hai dic tinh hoat dong dugc st dung mdt trong hai dic
tuyén dé twong ng v4i hinh 1.8 va rat hitu hiéu khi mdc dién 4p clia hé thdng binh
thudng.

Né&u dién dp ctia hé thong thap hon gid tri dit trudc, role sé tu dong chuyén qua
hoat dong nhanh hon va § mic dong thip hon so véi hinh 1.8. Tuy vay, cdc bo tic
dong ki€u tir c6 ngudng thap hién dai thudng cho mot gidi phdp don gidn hon (nhu
trong phin 1.4).

Ghi chi 2: khi mitc d6 dong cham dat khong dud 16n (trong hé thong IT (*) va TN)
dé tdc dong mdy cit lic qua dong, bdo vé chdng dién giat do ti€p xic gidn ti€p bing
cach st dung RCD tuong tng.

(*) Hai sy c6 cham dat ddng thdi trén cdc pha khac nhau (hoidc trén pha va trén dy trung tinh) 13 cin thiét dé
tinh todn cho so db IT.

Do thi bi€u dién thdi gian tdc dong clia thi€t bi bdo vé qud tii cho mdy phat

Thdi gian (s)
A

1000

100

12

10
7

— Do W

I/l

»

L1121,5 2 4 5 Qui tdi
Hinh 4.8. Bao vé qua tai cia may phat.

3.Lua Chon B9 Tac Pong
a. Tinh todn tong tré mach su ¢d (Zs) cho s¢ dd IT va TN

Xdc dinh gi4 tri toi thi€u clia dong ngan mach tif cach tinh tdng trd mach vong su cd
Zs (bing phuong phdp tdng trd) rat khé, bdi vi khé diy dd chi ti€t, tdng trd c6 thé xdc
dinh biing cdch ding cdc phAn mém. Cdc phuong phap tinh cho ngidn mach 3 pha va 1
pha dudc trinh bay trong muc 1.5.
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Bang 3. S¢ @6 bao vé mach quan trong

@ DBdc tinh ciia bdo vé cho mach
. ) quan trong
Ph(/)ng.may Dang mach Pinh mic Bo tdc dong cé
\ phdt diesel cit sy c& hiéu chinh
] l \ (FBR)
N\ o\ Cau d?ao Mach chinh | Cap diéntir | I, hoic mifc cit
chuyén mach bi&n 4p tré < dong sy cd
l_l_l_l_l FBR>Isc | nhd nhdt cda
mach khi dugc
ﬁ B W cip dién tr mdy
phét
(xem muc 1.3)
Mach phu C?fp dién Kiém tra bdo vé
va mich tr bi€n ap c}.l/éng. iham dién
\ ) cuo1 FBR >l glfln ti€p cho sd
Tai do IT hodac TN
(xem muc 1.3)

b. Cac bd tac dong

Sy lwa chon cdc bod tdc dong vé6i gid tri chinh dinh thdp néi chung 12 cin thiét,
nhu compact NS v6i STR ( thdi gian tré ngin clia ngit tr di¢u chinh dudc tir 1,5 t6i 10
I;). Trong thyc t&, cic CB nay (hodc cdc thi€t bi tuong duong) ludn cin thiét, khi
dong dinh mitc ctia CB 16n hon 1/3 dong dinh mic clia mdy phat va trong hau hét cic
trudng hgp loai bé role qué tai diéu khién biing dién 4p.

Cdc nha sin xud't thudng cung cap bang t6 hdp cic thi€t bi cit cho cdc so dd mdy
phat du phong thong dung.

3. Cac Phuong Phap Tinh Toan Gan Ping

Mot ludi gobm mdy bi€n 4p 600 kVA (binh thudng) bao gdm td phan phdi cho
cdc tdi quan trong. Td nay c6 thé cung cAp tir may phat diesel du phong 400 kVA.

CB nao nén dudc lip dit trén diu ra tir bing dién, n€u lu6i dudc ndi dat theo
sd d6 TN?

a. Tinh gi4 tri nhé nhit cia dong ngin mach 3 pha

Béang 4 trinh bay trinh tu tinh todn cho mdt mdy phat véi mdt hay nhiéu mach.
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Xem xét mach 220A trong hinh 1.9.

Bi€n 4p 630KVA
20kV/400V Y

My phat
400k VA
400V

Ngén chtra
thi€t bi bdo vé
PE : ’
\l TG phan phdi chinh cho
- -~/ i cdc mach quan trong
Mach khong quan trong
, , o | NS 160N
NS250N l l l TM400D
STR22SE
2504 Is = 92A
70m
IB = 220A 35mm2
100m
120mm? PE : 35mm?
PE : 70mm?
- /)
Y
Td phan phdi phu
Hinh 4.9. Vi du.
Bang 4. Tinh toan dong ngin mach 3 pha
Muc RmQ) X (mQ) Z(mQO) Isc (kA)
Mdy phat R, X
Mach 22,5 L/S 0,08x L
R2 + X 2 1,5Vn
Tén R X
g R2 + X 2

S - ti€t dién ddy, mm?; L - chiéu dai, m.

U%,x0.30 400° x0,30

Xa = =120mQ
P, 400
R, = 22,5x% 100= 1875m0
120

Xc=0,08x100 = 8 mQ

Ung dung phuong phép trong bing 4

X = X'g+X,=120+8=128mQ

Téng tré mdi pha:
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Z=(R?+x?) = (18,752 +128%) = 129,4 mQ

105V, 105x230
4 1294

=187kA

Isc =

Ghi chi: trong thuc t€ Iudn c¢6 dong qua do DC it nhat hai pha, vi vay gid tri
trén thudng bi vugt qué trong thdi gian tic dong CB.

b. Tinh gi4 tri toi thi€u dong ngan mach 1 pha véi da't (hinh 1.9)
Bdng 5 trinh bay trinh ty tinh todn cho mdy ph4t vdi mot hay nhiéu mach.

Bang 5.Tinh todan dong ngin mach 1 pha cham dat

Muc RmQ) X(mQ) ZmQ) Isc (kA)
Mat phét R. 2X 4 + X,
3
Mach
225L(1+m) 0,08 x L x2
Spn
RZ + X 2 1,05)( Vn
Téng R X RZ X2

Xem xét mach 220A trong hinh 1.9.
+ Mady phdt dién:

R,=0
X, = [ 2x120x 29, 0.06|x L = 8ama
400 3
+ Mach:
R, = 22,5 x 190 (112220/ 79) _ 5089m0

Xc=0,08 x100x2 =16 mQ
+ Ung dung phuong phdp tong tré

R=R;+Rc=0+ 50,89 =50,89 mQ
X=X,+X.=88+16=104 mQ

Téng trd:

Z=[R*+Xx?) = /(50,892 +1042) = 115,8 mQ

Isc1(pha/trung tinh) = M = 2,09kA
1158

c. Chinh dinh cho phép tdi da cta bd tac dong tré hoic titc thoi So dé TN
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Trong hai trudng hop su ¢d dudec xem xét (3 pha va mot pha-trung tinh) su c6 3
pha tao nén dong ngin mach nhé hon. Do d6, gi4 tri chinh dinh cla rdle bdo vé dugc
chon phai nho hon gid tri dong nay.

DP6i v6i mach dau ra 220A nén chon bd tic dong cé dinh mic 250A va hiéu
chinh (theo nguyén tic) bing 1s/250, nghia 121870/250 = 7,41,. Tuy nhién do sai s6
ché tao 1a +20 %, gid tri chinh dinh t6i da cho phép 1a 7,4/1,2 = 6,2I,.

B tdc dong loai TM250D dudc chinh & 61, trong CB NS250N (kha ning cit
36kA > 21,5 kA), c6 thé dudc st dung.

Ghi chii: phuong phédp trén dva trén sy don gian hda cdc cong thic sau:

(1) IeGpha) = Von
sclIp Zl

J3
(2) Isc(pha/pha) = Z.+2, oh
v,
(3) Isc(pha/dé’t) N L
Z, +Z,+2Z,

VG6i:  Z, - tdng trd thit tu thuin, Q ; Z, — tdng tr§ thi ty nghich, Q ; Zo — tdng trd thi tu khong, Q ;
V n— dién dp pha, V.
Pon gidn hod:
+ Zi dugc cho bing Z> khi cong thifc (2) trd thanh:

v
gvph = 0,8662—*’“ hay 0,866l (3 pha)

1 1
+ Trong bang 5 gid dinh biing tong trd cdp X1 = X» = Xo do d6 trong cdng thitc
(3) téng tong trd = (X1 + X2 + X0)1/3 = 3X1)1/3 = X..
4. Bao Vé May Phat Xoay Chiéu Di Péng Va Dy Phong
Céc tiéu chudn qudc gia phan loai cdc Iu6i mdy phdt thanh 3 loai:
» C& dinh (dudc n6i d&€n trong muc 1.1 dén 1.5)
» Didong (hinh1.10)
> Céc loai ngudn x4ch tay (hinh 1.11)
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a. Loai di dong

Ong d&n khong kim loai cho
mot su cach dién bs sung

PE

N o,
L""\" .IH = i+

P

e ]

Hinh 4.10. Luéi c6 may phat di
dong.

Loai nay dudc sit dung chi y&u d€ cung cap dién tam thdi (vi du tai cong trudng)
khi an toan dién dudc ddm bdo bing cdc RCD v6i gidi han tdc dong khong qud 30mA.

b. Loai b ngudn xach tay

Hinh 4.11. Luéi di kém bé ngudn xach tay.
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Viéc st dung cdc bd ngudn xdch tay trong din su ngay cang trd nén phd bién.
Khi bo ngudn va céc thi€t bi kém theo khong nim trong loai II (cdch dién doi), phan
16n cdc tiéu chudn qudc gia yéu ciu st dung RCD 30maA.
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Chuong 5
CHONG SET VA NOI DAT

L. PAT VAN PE

Hé thong cung cAp dién c6 nhiém vu truyén tdi vd phan phdi dién ning dén
ciac hd dung dién. Vi vay dic di€m quan trong ctia hé thong cung cip dién 12 phan bd
trén dién tich rong va thudng xuyén cé ngudi lam viéc véi cdc thi€t bi dién. Cich
dién clia cdc thi€t bi dién bi choc thiing, ngudi van hanh khong theo cdc quy tic an
toan ... P6 1a nguyén nhan din d€n cdc tai nan bi dién giat. Sét danh truc ti€p hoic
gidn ti€p vao cédc thi€t bi dién khong nhitng 1am hu hdng cdc thi€t bi dién ma gay
nguy hiém cho ngudi vin hanh. Vi th€ trong hé thong cung cip dién nhat thi€t phdi c6
hé thong an toan chdng dién giat va chdng sét. Mot trong nhitng bién phdp an toan c6
hiéu qud va tuong ddi don gidn 1a thyc hién viéc ndi dit va dic cdc thi€t bi chong sét.

1. CHONG SET
2.1 Sy Hinh Thanh Sét

Trong nhitng di€u kién khi tugng nhit dinh nao d6 s& c6 sy phin chia dién tich
trong ddm may dong , khi d6 dong bdo va sdm sét s& xdy ra. Sét1a 1 dang phéng dién
tia Itta trong khong khi véi khodng cdch rat 16n .Qud trinh phéng dién c6 thé xdy ra
trong khi quyén giita cic ddm may dong v6i nhau va giita cic ddm may dong vdi dat.
C6 hai loai may dong:

Hién tu¢gng phong dién

+ Dong nhiét: Hinh thanh tir cdc ludng khong khi néng 4m bdc 1én do sy dot
néng cla 4nh ning mit trdi .
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+ Dobng front: Hinh thanh do sy gip nhau cda nhitng ludng khong khi néng 4m
v6i ludng khong khi lanh ning .

Sau khi dat d6 cao nhat dinh (khodng vai km trd 1én , viing nhiét d6 4m )viing
khong khi nay bi lanh di,hdi nudc ngung tu thanh nhitng giot nudc i ti hodc thanh cdc
tinh thé bing va tao thanh cdc dim may dong.Cdc ddm miy mang dién la k&t qua
cla su phan tich cdc dién tich trdi ddu va tip trung ching trong cdc phan khic nhau
clia ddm may .

Phan du6i ddm may tich dién Am ,phan trén dim may tich dién duong.Cudng do
dién trudng gitta ddm may va dat sé ting dan 1én va néu tai chd cudng do dat tri sd
t6i han (25 +30)KV/cm thi khong khi bi ion héa va bit diu phéng dién .sét dugc hinh
thanh qua cdc giai doan sau:

a. Giai doan phong tia tién dao:

Bit diu bing du xudt hién mot dong tia tién dao siang md , phat trién tiing dgt
gidn doan vé phia mit dat , véi tdc dd trung binh khodng
(10° +10%m/s.Kénh tién dao 12 mot dong plasma mat do
dién khdang ( 10" = 10') ion /m® véi cdc dit diém sau :

+ Thdi gian phét trién ctia tia tién dao mdi dgt kéo dai trung

binh khodng 1ps.

+ Thai gian tam ngung phdt tri€n gifta hai dot khodng

(30 +90) us.

+ Pudng di ciia tia tién dao gan nhu huéng thing vé

phia mit dat.

Giai doan phong tia tién dao

b. Giai doan hinh thanh khu viuc ion hoa :

Dudi tac dung cla dién trirong tao nén bdi dién tich cia ddm may dong va dién
tich trong kénh ti€én dao , s€ c6 sy tap trung di€n tich trdi
dau trén ving mit dat phia duci ddm may dong , cdc dién
tich cht yé&u tap trung & viang c6 dién dan cao nhu céc tda
nha ca o ting .cot dién cao bi Ut trong mua ,ving dit Am
....chinh cdc vung dién tich tap trung s€ dinh huéng phat
trién cda tia tién dao huéng xudng khi né dat dén do cao
dinh huéng , tia tién dao ph4t trién theo huéng cé dién
trudng 16n nhat .Do d6 cdc vung tAp trung dién tich sé 1a
ndi sét danh vao .

Khi tién dao huéng xudn gga gip mit dat hay tia tién
dao huéng 1én thi giai doan phéng dién chd y&u cla sét
bit dau .Su phéng dién chd y&u dude dic trung bdi dong
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dién tang cao goi la dong sét va sy ion héa manh liét cia dong phong dién , hinh
thanh mot dong plasma c6 mat do dién tich cao hon rat nhiéu so v6 i mat do dién tich
cla tia tién dao .

c. Giai doan phong dién nguoc:

Do dién dan clia né ting cao nén dién tich cdm ¢ng
tran vao dong ngugc ,dau cla tia tién dao ngudc mang
dién th€ cta dat lam cho cudng d6 trudng dau dong
tdng 1€n giy ion hdéa manh li€t va cd nhu vdy dong
plasma dién dan cao (10'° + 10") ion/m® .ti€p tuc phat
trién ngugc 1én trén theo dudng cé sin kénh tién dao
.T&c @6 phdt trién cda kénh phéng ngugc nhanh gip
trim 1an t6c dd phat trién cda kénh tién dao .
tién dao clia nhitng 1an phéng dién sau di theo kénh da
bi ion héa ban diu , nhung véi t6c d6 cao hon nén

ching phdt trién lién tuc , khong phan nhdnh . mes

2.2 Cac Thong So Sét

Dong dién sét c6 dang mot song xung . Trong khoang vai ba micro gidy dong
dién ting nhanh dé&n tri s6 cuc dai tao thanh phin dau séng , sau d6 gidm chim
trong khodang (20+100)us.
dang séng clia sét dugc dit trung bdi cdc thong so:

A\ Lnax (KA)

hinh 5.1 Dang chong sét

Bién do dong sét 1a gid tri 16n nhat cia dong dién sét .Bién do dong sét khong
vug t qué (200+300)KA.

Thoi gian ddu séng ( 74 ) 12 thdi gian ma dong sét ting tir 0 dén gia tri cuc dai trong
khdang tir (1=-100)ps vdi tia dién dao dau tién va (0,1+1) véi tia sét 1ap lai .

Do dai dong dién sét (7 ) 12 thdi gian tir dAu dong sét d&€n khi dong sét gidm biing
5 bién do trong khodng tir (20+350) ps v6i cdc tia sét dau tién va (5+50) us vdi cdc
tia sétlap lai .
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Toc d6 ting dong: dI/dt  c6 thé dat t6i 70kA/ps d6i véi tia sét ddu tién va vudt
qua 200KA/us doi véi céc tia sét ti€p theo .
Toc do ting ap : dV/dt do dudc dat t6i 12K V/ps.
Cudng d6 hoat dong clia sét tai modt khu vuc duge bi€u thi bing :
+ S8 ngay dong trong nim, sd gi¢ dong sét trung binh trong nim .
+ Mat dd cda sét: sd 1an sét ddnh trung binh trén mdt don vi dién tich mit dat
(1km?2) trong mOt ndm .
bang 3.1trinh bay cdc thong s6 chinh cia sét

Bang 3.1

S x4c xuit trudng hgp cé gia tri lén hon so

tt | Pat tinh sét véi cac sO lieu trong bang dudi day
99% | 90% | 75% | 50% | 25% | 10% | 1%

1 | S6 xung sét trong mot lan danh | 1 1 2 3 5 7 12

2 | Thoi gian gitta hai xung sét(ms) | 10 | 25 | 35 | 55 | 90 | 150 | 400

3 | Cudng d6 cuc dai tai xung dau

ién Imax (KA) 5 12 | 20 | 30 | 50 | 80 130

4 | Cudng d0 cuc dai trong cac

xung k& ti€p Imax(KA) 3 6 10 | 15 | 20 | 30 40

5 | Xung dau tién (di/dt)maxGA/s 6 10 15 25 30 | 40 70

6 | Xung k€ ti€p (di/dt) maxGA/s 6 15 25 | 45 80 | 100 | 200
7 | Bién dung téng cdng (coulomb) 1 3 6 15 40 70 200
8 | Thoi gian xay ra sét(us) 50 | 100 | 250 | 400 | 600 | 900 | 1500

2.3 Cdc Phuong Phdp Chéng Sét

A. GIAI PHAP CHONG SET TOAN DIEN

Trong thdi gian dai , d€ chdng sét ddnh tryc tiép vao cong trinh thudng st dung
kim Fraklin , 10ng Faraday hay k&t hop kim va 10ng , tuy nhién céc thi€t bi néu trén
12 cdc thi€t bi tw dong va trong nhiéu trudng hgp dudc ghi nhidn da cho thdy ching
hoat ddng khong thuc su hiéu qua .Su hoat ddng kém tin cdy clia kim Franklin c6 thé
Xudt phdt tir cic nguyén nhan nhu khong tinh dén cic diéu kién khi tugng cu thé (mic
kich corona, bién dd dong sét....), sy xuat hién hién tugng corona tai dau kim Franklin
khi tia tién dao sét phat tri€n d&€n gin , d6 cao cda cong trinh so vdi mit bié€n .Gan
day phat trién loai kim thu sét phéng dién sém (ESE Early Streamer Emission) cho
phép md rong vun bao vé va hoat dong tin cdy hon.
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Vé chong sét lan truyén trudc day, thudng st dung khe hé phéng dién , khe hs
phéng dién k&t hdp véi dién trd phi tuyén .Céc thi€t bi ndy c¢é wu diém 13 cdu tao don
gidn , kha ning tdn dong sét 16n , nhung lai cénhudc di€m 1a t6c @6 ddp urig chAm
va dién 4p thong qua cao .

p
<
>
}

\
\

HS5.2 Hé thong kim thu sét phéng dién sém H5.3 Hé thong kim thu sét Franklin

Dic biét cling vdi sy ti€n trién clia cog nghé dién tir va vi mach , cdc thi€t bi dién
tf ngay cang nhay cdm hon v6i xung sét va rat dé bi phd hdng , bdo vé chdg sét lan
truyén doi hdi thi€t bi sdn xudt theo cong nghé MOV(Metal xyde Varitor),
SAD(silicon Avalanche Diode) c6 tinh ning vudt troi nhu t6c do didp @ng nhanh va
dién 4p thong qua thap .

Hiéu qua chdng sét con tuy thudc rat nhiéu vao hé thdngndi di't .Hién ciing cé
nhitng cai ti€n vé vat liéu nhu diing coc thép boc ddng , hod chat gidm dién trd dit ,
lién k€t cdc cau kién ki loai bing phuéng phdp han héa nhiét (CADWELD) ... cho
phép thuc hién cdc hé thdng ndi dit c6 tong trd nhd (<10Q) va cé gid tri dn dinh trong
tho1 gian dai .

D€ chong sét mot cach toan dién va hiéu qud , ngoai viéc quan tim dén cong
nghé mdi va thi€t bi tién ti€n , con phai xay dung gidi phdp chong sét toan dién cho
cong trinh bdo vé bao gém :

1. Kim thu sét chii dong phong dién som (ESE)

2. Din sét xudng dat an toan bing cdp thodt sét chdn g nhiéu

3. Té4n nhanh ning luong sét vao dat qua hé thong di't c6 tdng trd nhd.

4. Pang th€ cic hé thdng ndi di't bing cdc thi€t bi ding th€ TEC (Trasient Earth

Clamp).

5. Chdng sét lan truyén trén dudng cAp ngudn .
6. Chdng sétlan truyén trén dudng tin hiéu va dit lidu.
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1. Thu sét biing kim thu sét phéng dién sém

Kim thu sét phéng dién som dang dugc nghién cttu va phét trién rong rdi & cdc
nudc trén thé gidi nhu Autralia, Indonesia, Phdp , New Mexico... va dugc thit nghiém
& phong thi nghiém cao 4p ,  ddy xung sét da dudc tao ra trong nhitng di€u kién khi
quyén gidng nhu diéu kién thyc t& ty nhién cling vdi viéc st dung trang thiét bi ghi
c6 bd s6 héa t& cdd cao , da ghi nhan sy xui't phdt clia tia tién dao hitong 1én clia diu
thu 1a som hon so v&i kim Franklin
Qua nghién cttu , k&t qua dat dudc ri't cao vdi loai kim phéng dién sém kiéu qua cau
dynasphere hay ki€u hinh tru interceptor.
2. Pic di€m kim thu sét phéng dién sém

Céc ddc di€m chinh ctia kim thu sét phéng dién s6m bao gdm :
*  Pugc ch& tao theo tiéu chudn ISO 9002 tir cdc vat liéu c6 pham chit cao ,
khong bi &n mon .

* Qud cAu boc bén ngoai la thi€t bi tao ion , gidi phéng ion va chli dong phat
ra tia phong dién sém vé phia trén nhanh hon bat ky dinh nhon ndo gan d6 .
Khong can ngudn cung cAp bén ngoai
Tao vung bdo vé rong 16n véi mitc d6 an toan cao
Thudng chi sit dung mdt bau thu sét cho mdi cong trinh
Dé ldp dit bdo tri.
hinh 3.3 trinh bay kim thu sét phéng dién sém ki€u dynasphere va ki€u hinh tru
interceptor

* ¥ ¥ *

DYNASPHERE INTERCEPTOR
HS5.4 kim thu sét phong dién sém

3. Vai tro kim thu sét phong dién s6m
Khi xiiat hién tia tién dao sét di xudng va d€ mot khodng cach nhat dinh, kim thu sét
phéng dién s6m sé& phéng tia tién dao di 1én phia trén d€ thu bit sét.
4. Nguyén ly hoat dong cia kim thu sét DYNASPHERE

Kim thu sét phéng dién sém ESE c6 ciu tao trinh bay § hinh (3.2) va nguyén ly
hoat dong nhu sau:

* Trong trudng tinh dién , qua cAu ndi da't qua trd khang va do dang hinh hoc
ctia n6é hiéu &ng corona dudc cuc ti€u hda
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% Trong trudng dién dong , tia tién dao sét di xudng ghép dién dung véi bé
mit qui cau .
% Qua cdu phdn ng lai sy gia ting dién trudng bing cich ting th& do hiing s&
thsi gian dai tao bgi kénh tinh trd khing cao .
* Khe phéng dién dugc hinh thanh do sy chénh 1éch thé€ gitta qua cau va kim
noi da't § giira.
* Ning lugng da tich luy dudc gidi phong dudc dang ion , tao ra 1 dudng da
tia tién dao di 1én phic trén chli dong din sét
5. Nguyén Iy xdc dinh viing bao vé

S W e
SEL <l J ®e o
e .‘. ® o.,.o ® ~
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H5.5 Vung bao cua kim thu sét phong dién sém

Xdc dinh viing bdo vé clia kim thu sét phéng dién sém dua trén nguyén 1y thé
tich hap thu .Viing bio vé dioc xay dung tir mdt ban cau phéng dién c6 ban kinh phu
thudc vao cudng do sét va mdt parabol goi 1a dudng ddng kha ning, gidi han ban ciu
d6. tuy theo mic bdo vé cong trinh, tuong ing vGi dién lugng hay cudng dd sét, ma
xdc dinh dugc cdc ving bao vé khac nhau (bang 3.2)

Bang 3.2
Cuong do sét (KA) Pién lugng (C) Midc bao vé
6 0.5 Cao
10 1 Trung Binh
15 1.5 Binh Thutng
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Kim thu sét Dynasphere dugc dit trén cong trinh sao cho viing bdo vé ctia n6 pht khip
c4c viing thu sét clia cic diém canh tranh clia cAu triic (dinh nhon nho ra, géc nhon, g& mai
... ) hay néi cach khac béan kinh viing bdo vé Ryy clia Dynasphere phai bao trim cdc ban
kinh viing canh tranh R clia cdc diém canh tranh.

H5.6 Vung bao cua kim thu sét phéng dién sém

Ban kinh viing bao vé tuy thudc vao do cao cong trinh, dd cao thanh d3 va mic do
bao vé (bang 3.3)
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Bang 3.3

Chi€u | chiéu | Chicu MUC BAO VE
cao | cao |caoton | BINHTHUONG TRUNG BINH CAO
cong | cOt (M)
trinh dc Dynasphere | Interceptor | Dynasphere | Interceptor | Dynasphere | Interceptor
M | M
S 5 10 72 70 60 58 47 45
10 5 15 92 76 77 63 60 48
15 5 20 100 84 84 70 66 56
20 5 25 116 87 97 72 75 63
25 5 30 120 94 107 78 83 67
30 5 35 120 100 112 83 86 70
35 5 40 120 100 120 92 93 73
40 5 45 120 100 120 92 95 73
50 5 55 120 100 120 92 96 73
60 5 65 120 100 120 92 100 73
70 5 75 120 - 120 - 100 -
80 5 85 120 - 120 - 100 -
90 5 95 120 - 120 - 100 -
100 5 105 120 - 120 - 100 -

Ban kinh canh tranh R tuy thudc vao do cao H clia di€m canh tranh (bang 3.4)

Bang 3.4
H (m) Rt (m) H (m) Rt (m) H (m) Ret (m)

3 12 14 30 26 37
4 17 16 31 28 38
6 20 18 33 32 39
8 23 20 34 34 40
10 26 22 35 35 41
12 28 24 36 36 42

Téng quit ban kinh bdo vé cia kim thu sét phéng dién s6m dugc xdc dinh theo
biéu thic :

Ry = /h(2D —h) + AL(2D +AL)
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g day:
Rby : Bdn kinh bdo vécia
h : Chiéu cao dit kim thu

kim thu sét phong di€én sém (m)
sét (m)

D : Bdn kinh ban ciu phéng dién (m)

D=10%12

I: Bién do dong sét (KA)
AL : B 1gi khodang cach

AL =10%v. AT

v: Ty s0 giita tdc do tia tién dao dilén va tia tién dao di xudng

v=1,1+1,2

AT : Do 1gi vé thdi gian va phu thudc vao ki€u kim thu sét

AT = (15 + 60) ps

Uu Piém Ciia Kim Thu Sét Phéng Dién Sém

Hinh 3.5

Kim Thu Sét Phéng Pién S6m

Kim thu sét Franklin

+ Pit co sG trén cdng nghé k¥ thuat
tién ti€n

+ Bdn Kinh Bdo V& Rdng

+ Dé dang ldp dit trén cdng trinh

+ Dé dang bdo tri bio quin

+ Hoat dong hiéu quad va d6 tin cay
cao

+ Khong gdy miat m§ quan cong trinh
xay dung

+ Duya trén cong nghé k§ thuit cdch
day hon 200 ndm

+ Ban kinh bdo vé hep

+ Phic tap trong viéc lip dit

+ Doi héi phéi ¢6 bdo quan dinh ky

+ Hoat dong kém hi€u qua va do tin
cay thap

+ Kém m¥y quan

B.KIM THU SET FRANKLIN
1. Cdu tao cot thu sét

+ Thiét bi thu sét: 1am biing thép 6ng hoic thép thanh dit nhon & ddu cé dudng
kinh ¢ (16-23)mm va chiéu dai tir 0,6m — 2,4m, dudc lip thing ding & noi cao nhat
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cin bdo vé dugc goi 1a kim thu sét dé ting hiéu qua bio vé, ngudi ta dung diy cdp
dong lién két gitta cdc cot thu sét lai .

+ Thiét bi ddn dong dién sét: dudc 1am biing diy thép hoic diy cdp dong tran c6
ti€t dién khong nhé hon 50mm?, dugc ndi tir kim thu sét xuéng hé thong ndi dat.

+ Thiét bi ndi dat: dugc tao thanh bdi mot hé thong coc va thanh bing dong hoic
thép ndi lién nhau, c6 dién trd bé dé dong dién sét tdn mot cach dé€ dang trong dat.
dugc déng xudng dat, cich mit dat tir 0,5m — 0,7m

HS5.7 Hé thong kim thu sét Franklin

2. Tdc dung bdo vé cuia cot thu sét (hodc ddy chong sét)

Khi khe sét cdch miit dit d6 cao H ndo d6, goi 1a dd cao dinh hudng cia khe
sét, do c6 sy tich tu dién tich cdm ¢ng trdi dat véi mat do cao & mit dat, nhu cdc két
cau kim loai, cdy cao bi mua uét..lic ndy trudng clia dong tién dao bi bi€n dang.
Phuong c¢6 cudng do trudng cao lic ndy sé 13 giita ddu dong tién dao va dinh cla céc
vat din dugi mit dat. (cot thu sét, diy chdng sét..) do d6 dong sét s& huéng vé dinh
cdc vat din nay (cot, day chdng sét ) nhu vay khd ning sét dinh vao dinh cot (hoic
day chong sét) sé ting va it c6 khd ning sét ddnh vao cdc vat thip § xung quanh cot.
Né€u cot thu sét cao vugt qiia mot gidi han nao dé so vdi dd cao clia vat cin dudc bo
vé dit & gan n6 thi hiu nhu toan bo cdc 1dn sét ddnh déu vao dinh cot, cdc vat sé
dugc bdo vé an toan.

Khu vyc an toan d6 goi la pham vi bdo vé ctia c6t thu sét. pham vi bao vé nay
phu thudc nhiéu y&u t8: chiéu cao, sd lugng, cdch bo tri cdc cot thu sét, chiéu cao dinh
huéng clia sét va cdc diéu kién dia chit thlly vin cda noi dit hé thong thu sét.

3. Xdc dinh pham vi bdo vé cua cit thu sét:
a. Pham vi bdo vé ciia mot cot thu sét:

La mot hinh chép tron xoay c6 ti€t dién ngang 1a hinh tron & do cao hy. nhé dian

tr gbc¢ t6i ngon kin thu sét.
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R«

<
=

] MWWW;WMW g
1.5h ] ] 1.5h

HS5-8:B4n kinh bao vé cua cét thu sét ¢ do cao hy

Bén kinh bdo vé ctia cot thu sét 3 d0 cao hx dudc tinh nhu sau:

+ Né/u hx< %h

R —15n[1-"_|p
08.h

+ Néuhy> =h

w [N

—~ R, = 0,75.h.(1—hﬁjp

Trong do
h : 14 chiéu cao cdt thu sét
hy : 1a @0 cao bdo vé cta coOt thu sét
Rx : 12 bdn kinh bdo vé & dd cao 1a hx
P:1a hé s6
véi + P=1 khih <30 m
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Vi du: Cho c6t thu sét (kim thu sét Franklin) cé chiéu cao 25m.

T K
h

Jh

khi h > 30m

Hay xdc dinh ban kinh bdo vé ctia cot thu sét d6 § dd cao 17m.

Giai:

Rx

o
=

R

e,
1.5h

G
0.75h

N

L
0.75h

N

s

L,
1.5h

e

Hay xdc dinh bdn kinh bdo vé ciia cdt thu sét do ¢ do cao 17m.

—> hxz 17m

taco: h<30m —» P=1

x€t

2h22
3 3

x25=16.66 m

vay hx> %h
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h
—>Rx = 0.75 xh(1- FX).P

:=Qﬁx25@—gjl
25

= 6m
b. Pham vi bdo vé ciia hai c{t thu sét:
Néu hai cdt thu sét dit cdch nhau véi khodng cich a (a < 7h,) thi thi pham vi bdo
vé dudc xac dinh:

hy

Ish l<02h Y />

i"}"}"}"}"(,-"’,-"I-"’,-"’,-"I-"J-"’,-"’,-"’,-"I-’f.-:’,-"’,-"’,-"’,-"’,-"I-"’,-"J-"I-"’,-"’,-"J-"’,-"I-"’ffffffffffffffffﬁ?ffff e ;’ffffffffffffﬁ’ i it

H 5.9 : Pham vi bao vé ciia hai cft thu sét

Trong trudng hgp c6 hai ¢t thu sét ¢6 dd cao bang nhau thi bdn kinh bdo vé cla
hai cdt dugc tinh gidng nhu mot cot. Sau d6 ta phai ki€m tra lai bé ngang hep nhat
gifta hai cot thu sét phai thda diéu kién:
7h, —a

2bx = 4Ry x
14h, —a

Trong d6
2by : 12 pham vi bdo vé hep nhat clia hai cot thu sét
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ha :chiéu cao ngoai viing bdo vé cot thu sét
ha = h - ha
a : Khodng cdch gitta hai cot thu sét.

Vi du : Cho hai cot thu sét ¢ chiéu cao 35m va dit cich nhau 40m.
a. Xdc dinh bdn kinh bdo vé cia hai cot thu sét § dd cao 25m
b. Xdc dinh pham vi bdo vé bé ngang hep nhat clia hai cot thu sét & do cao 25m
Gidi:
a. Xdéc dinh bdn kinh bdo vé cia hai cOt thu sét ¢ dd cao 25m — hx = 25m

e

e e

1,5h LI a=40m 4135 1,5h

55
Jh

Ta ¢6 : %xh=§x35=23,3mvéh>30m—>P=

— hx > gh
3

h 25\ 55
vy Ry = 0,75h| 1- 2| p = 0,75x35( 1= 22| 2=
H ( hj [ 35) J35

= 6,972 m
b. Xdc dinh pham vi bdo vé bé ngang hep nhat cla hai cot thu sét § dd cao 25m

Ta c6: 2b, = 4R, e —2
14h, —a

= 10m

Khoa Cong Nghé¢ -75 -



Gido trinh hé théng cung cdp dién
> 2b,=4x9783 10225
14.10-25

= 15,312m

Trong trudng hdp dién tich cAn bdo vé vira dai va ciing vira rong thi ta phdi ting
chiéu cao clia cdt, khi ting chiéu cao clia cdt thi gip trd ngai nhu sau:
Khé 1dp dit do tdc dong cia thién nhién
Gay mat vé m§ quan cho cong trinh
vi vay trong trudng hop nay ta sit dung nhiéu cdt thu sét c6 chiéu cao thap hon .
c. Pham vi bdo vé ciia nhiéu cit thu sét cé dé cao gidng nhau
N&u nhiéu cot thu sét c6 do cao gidng nhau, thi pham vi bdo vé ciia chiing dudc
xdc dinh nhu sau:
Pé€ tinh pham vi bdo vé ctia nhiéu cdt thu sét gidng nhu phép tinh cho hai cot
thu sét c6 d6 cao bing nhau, chi khdc sau khi tinh xong ta phai ki€m tra lai dudng
chéo ctia hai cot thu sét gan nhau, phdi thod diéu kién sau

D<8(th-hy) v6ih<30m
D <8(h - hy)P v6ih>30m

H 5.10: Pham vi bao vé ciia nhiéu cot thu sét
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d. Pham vi bdo vé ciia hai c0t thu sét c6 dé cao khdc nhau
N&u hai cot thu sét c6 do cao khac nhau, vi du h1 > h2 thi pham vi bdo vé cla
ching dugc x4c dinh nhu sau:

hi

B e /fﬁﬁ}: B
+ Pham vi ba M]/@}h phia ng éi Qaj_aé_t_thmé’r’.t_gj_ﬁ]lgnhu tu’ng cot rleng le

a cOt cao (hl) & di€m 3,
| = hz va khu vuc bdo
1 gifta hai cot c6 do
hai cOt thu sét c6 dd

di€ém nay dugc xem nhu
vé gifta cot thip hy va hy
cao biang nhau. Hinh trén t
cao khac nhau.

4. Xdc dinh pham vi chong sét duong ddy tai dien !

Trong FiB baphPhgOvibaGite draskhiddphinacedesiainaskndéinfidn trén
khong chi€m ti 1€ 16n trong toan bd sy c6 cia hé thong dién. do d6, bdo vé chdng sét
cho dudng ddy c6 tAm quan trong trong viéc bdo ddm trong viéc van hanh an toan va
lién tuc cung cap dién.

Pé bio vé chdng sét cho dudng ddy, ta treo diy chdng sét trén toan bo tuyén
dudng diy, diy la bién phdp tdt nhat. DAy chong sét, tuy theo cdch bd tri diy dan
trén cot c6 thé treo mot hay hai diy chong sét.

|
|
’ \
K ! h's,
’ | y \
|
|

Goéc bao vé va pham vi bao vé ctia mot diy chong sét
Cédc day chdng sét dugc treo & bén trén dudng day tdi dién sao cho day din cla
ca ba pha diéu nim trong pham vi bdo vé clia day chong sét.
Pham vi bdo vé clia mot va hai diy chdng sét dudc x4c dinh nhu sau.
V6ih < 30m

+ J do cao hy < %h

%

08h

0 dj cao hy > = h

wN
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> by=0,6h(I - h_hX)

B4n kinh bdo vé pham vi ngoai ctia hai ddy chdng sét ciing x4c dinh theo cong

thic trén. Phia trong giita hai day, pham vi bao vé dugc giGi han bdi mot cung tron di

7z A ~ z N R * ~ 2 A a.
qua cdc day chong sét va diém gilta c6 dd cao Ah = "

Géc bdo vé va pham vi bao vé cia hai didy chong sét

III. NOI PAT TRONG HE THONG PIEN

3.1 Cac khai niém chung

e A A~ e N ~ N ~ N *A ~ N 2 *A
Tac dung ciia ndi dat n6i chung 1a d€ tdn vao dat dong dién sy c6 (do ro cach dién

va ngin mach cham dat hoic do dong dién sét...) va giit cho dién thé€ trén cdc phin tk
dudc ndi dit thap. Theo chifc ning cla né, ndi di't dude chia 1am 3 loai :

\/
0‘0

D)

L X4

N6i di't 1am viéc c¢6 nhiém vy bdo ddm sy 1am viéc clia trang thiét bi dién trong
cic diéu kién binh thudng va su c6 theo cdc ch€ dd qui dinh. P6 13 ndi dat diém
trung tinh cdc cudn diy mdy phdt, mdy bi€n 4p cong sudt va mdy bu, noi dat
mdy bi€n 4p do ludng,ndi dat pha trong hé thong pha - dat (dat dugc dung nhu
mot diy dan)...

N6i dat an toan hay ndi di't bdo vé c¢6 nhiém vu ddm bdo an todn cho ngudi phuc
vu khi cdch dién cla trang thi€t bi dién bi hu hdng khi ro dién. D6 1a n6i dat vé
mdy phét, mdy bi€n 4p, vé thiét bi dién, vd cdp, ndi dit cdc k€t ciAu kim loai cia
trang thi€t bi phan phdi dién..N6i chung d6 1a ndi di't cac bd phan kim loai binh
thudng c6 dién th€ bing khong, nhung khi cidch dién bi phéng dién xuyén thing
hay phong dién mit s& c6 dién th€ khac khong.

N&i dat chdng sét nhim tdn dong dién sét vao dit giif cho dién thé clia cdc phan
tt dude ndi dat khong qud cao do d6 chong dudc phéng dién ngugc tir cdc phan
tr d6 dén cdc bd phan mang dién cla trang thi€t bi dién khdc. D6 1a ndi dat cot
thu sét, diy chdng sét, cic thiét bi chong sét, ndi dat cic két ciAu kim loai c6 thé
bi sét danh...

Trong ri't nhiéu trudng hop, cling mot hé thong ndi da't ddng thdi thyc hién hai hoic
ba nhi€ém vu ndi trén.
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Céc loai noi dat thong thudng dudc thyc hién bing mdt hé thdng nhitng coc thép
(hoic dong) d6ng vao dit hoic nhitng thanh ngang biing cling loai vat liéu chon trong
di't hodc coc va thanh ndi lién nhau va ndi lién v6i vat can ndi dit. Coc thudng lam
bing thép dng hoic thép thanh tron khdng i (hoic ma kém) , dudng kinh tir 3+6¢m,
dai tir 2+3cm hoic bing thép géc 40x40mm.mm , 50x50mm.mm déng thing ding vao
dat, con thanh ngang biing thép thanh det ti€t dién (3+5)x(20+40)mm* hoic thép
thanh tron dudng kinh 10-20mm coc va thanh dugc goi chung 1a cuc ndi dat, thudng
dugc chon sdu cach mit dat tir 50+80cm d€ gidm b6t 4nh hudng cla thdi ti€t khong
thuan 10i (qua khd v& mua ning, bi bing gid vé mla dong) va tranh kh3 ning bi hu
héng vé co gidi (do dao bdi cay cudc).

3.2 Pién tré tan ndi dat & tan s6 cong nghiép R~

Céc kién thic vé néi dat da dugc trinh bay & gido trinh an toan dién. O day chi
nhic lai mot vai di€m c6 lién quan d€n viéc tinh todn va thi€t k&€ hé thong ndi dit
chong sét cho tram va nha mdy dién :

< D0i véi hé thong c6 trung tinh truc ti€p ndi dat (titc hé thong c6 dong ngdn mach
cham dat mot pha 16n dd >500A va thdi gian duy tri khodng t < 0,15s xdc dinh
bdi thdi gian tdc dong clia bdo vé rdle chinh) thi dién trd ndi dit an toan cla
trang thi€t bi dién moi trudng hdp va moi di€u kién thdi ti€t khdng dugc vuot
qua 0,5Q : R~ <0,5Q..

< D0i v6i hé thong ¢ trung tinh cich dién (Is < 500A) n€u ndi dit riéng cho cdc

thi&t bi dién ap cao U > 1000V thi dién trd noi dat an toan cho phép : R~ < 250/14 (QY) ,
néu ndi dat chung cho c3 thi€t bi dién 4p cao U > 1000V va dién ap thap U < 1000V
thi dién tr& noi dat an toan cho phép tinh theo : R~ < 250/14 (Q).

Nhung trong cd hai trudng hgp dién trd tan an toan cho phép khdong vugt qua 4 +
10Q d6i véi ndi dat cha tram vad nha mdy va khong qud 5 + 30Q ddi v6i noi dat
dudng day. Trong cdc cong thifc trén, I4 12 dong tram dit 1 pha tinh tai ndi sy c6. Néu
hé thdng khong c¢é cudn dap hd quang thi Is = 3.W.C.U, vdi :

C : dién dung cta pha d6i v6i dat
U, : dién 4p pha
Né&u hé thong ¢6 cudn dap hd quang thilsa=/1I. — Ic /12 dong dién bu du.

Pién trd tdn & tin s6 cong nghiép (n dinh) clia mot s& dang dién cuc thudng ding,

dugc xdc dinh theo cac cong thifc trong bang 9_1.

D3&i v6i dién cuc thanh dit nim ngang bo tri theo nhitng ki€u khic nhau c6 thé ding
cong thiic tdng quit sau d€ tinh dién trd tdn § tin s& cong nghiép modt cach gan ding :
P k.L?

R.=——In
2.7l dt

(19-2)

L : chiéu dai tdng ciia dién cuc (n€u 12 mach vong thi 14y bing chu vi)
d : dudng kinh dién cuc. Néu ding sit det thi d = b/2 vdi b 12 bé rong cia sit det.
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t : d0 chon sau

k :hé s6 phu thudc cdch bd tri thanh ngang cho trong bdng 9-2

Bang 9 1:
Loai dién cuc | Cach chon Cong thiic tinh dién trd tan Ghi chu
d 21N v
——— Né€u dung sat
Coc chon ndi R, P géc c6 bé rong
2.zl d
1 b thi thay
\/ d=0,95b
t V. (Y ¢
A t _nt_
v o (21 1 4t+l
AL s u Re=-2|mn< 420
Coc chon chim | 1> 1 ]| =2l ( a2 ", —J
1 | d:dudng
U t=t+7 kinh coc
I 2 Néu dung sit
h V. R = L In I_ 7 N
Than by T2l detco be
chon chim ' = < } rong b thi
d thay d=b/2
V A
Thar}h hinh Tt (d - 8.D o 7.D _nt_
xuyé€n chon ! f Y T 242D d 4t, )| D: dudng
chim < - kinh hinh
D xuyén
So d6 bd tri thanh | K SG dd bo tri thanh L/ | K
1 1 |5,53
Q 1,27 15| 581
Khoa 1,46 li| 2o 6,42
2,38 | | 3 8,17
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3.3 : Pién tré ndi di't cia té hgp nhiéu dién cuc :

PE& ddm bdo yéu ciu vé tri sd dién trd ndi dat thudng phdi dung cdc hinh thic ndi
da't t6 hdp, gdm mot sd lugng nhit dinh cdc thanh va coc ndi lién nhau theo nhiéu
cdch khic nhau (tia, mach khép kin).

Trong trudng hop nay, dong dién sy c6 tif cdc dién cuc tdn vao di't khong dong déu
theo moi phuong, do dién trudng ctia chiing ¢6 dnh hudng 1an nhau _ d6 1a hiéu ng
man che, két qua 12 hiéu qua tdn dong dién ctia dit kém hon so véi trudng hop ting
dién cuc riéng 1é (hinh 19_4), do d6 dién trd tdn cia t6 hdp cic dién cuc 16n hon so
vGi dién trd tdn tuong duong cua toan bo cac dién cuc riéng 1é :

Ry >Ry /IR, l.IIR, =
2R,
1
hay  Ry.=—7p— (19-3)
y 1
77~.i:1 Ri__
N-(<1) : hé s6 st dung khi tdn dong dién xoay chiéu tan s6 cong nghiép.

% k%

Hinh 19-4 : Phian bd dudng tdn dong dién cda cic dién cuc
ndi song song v4i nhau

P& minh hoa hiéu ng man che, ta c6 thé xét mot to hdp don gidn gdm hai dién cuc
bdn cau ndi song song nhau (H9-3):

l 12 ) 11/2

\

Hinh 9-3 : T8 hop hai dién cuc ban ciu ndi song song

Trong trudng hdp nay, dong dién chay qua mdi dién cuc biang I4/2.
Dién 4p gidng trén mdi dién cyc gdm 2 thanh phan : do ban thin dong dién chay
trong dién cuc d6 gy nén va do dong di€n chay trong di€n cuc kia gay nén. Tt d6
dién trd tdn clia td hdp gdm hai thanh phan x4c dinh theo :

R, :%:f[EJAJ
d szl a
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Véi ro ban kinh dién cuc, a khoang cach gitra 2 dién cuc.
N€&u hai dién cuc dit rdt xa nhau tdc a rdt 16n, dién trudng cia ching khong 4dnh
huéng 1in nhau thi :

' p
R - p— =
! 4.r.r,

R
2

Tt dién trd tdn clia td hgp bing dién trd tdn tuong dudng clia cdc dién cuc.
= Ti s6 giita dién trd tin ctia t& hop khi khong k€ va khi c6 ké d&n hiéu ng man
che chinh 14 hé s6 s dung cta t& hdp ndi dat :

.
n. = Ri- _ 4.1, _ 1 <1
Ry p(lﬁj 1+
4r\r, a a

Tu vi du don gidn nay c6 thé rit ra mot qui luat chung 13 hé sd st dung cia t& hdp
dién cuc sé gidm néu ting kich thudc clia dién cuc va gidm khodng céch giita ching.
Ngoai ra hé s6 st dung cdn phu thudc vao loai dién cuc (coc, thanh..) , s6 lugng va
cdch bd tri ching. Pdi vé6i cdc t& hdp phifc tap, hé s§ sit dung dugc xdc dinh bing mo
hinh va c6 thé tra cifu trong cdc bang sd hoic cdc dudng cong cho trong cdc tai liéu

huéng din thi€t k& ndi dit, cdc qui pham vé thi€t k& ndi di't cdcc trang thiét bi do.

Né&u t8 hop dién cuc ndi dd't gdm n coc ndi lién nhau bdi cdc thanh theo ki€u hinh
tia hay mach khép kin, thi dién trd tdn clia cd hé thdng Ry & dong dién xoay chiéu tin
s6 cong nghiép dudc xdc dinh nhu 13 dién trd cda td hgp coc Res ndi song song véi
dién trd clia t6 hop thanh Rz

R. R
RsRs _ Nic 1

- RCZ + RtZ & + &
Nge 1

ht

R..R,

—_— (19-4)
Re 7 + Ri.nge

ht —

VéiRc, R : dién trd tdn cla tirng coc, thanh riéng 1&
Ne, Ne : hé s6 st dung clia t8 hop coc, t6 hop thanh.
n:sd coc
Céc hé s6 st dung nc, ne phu thudc vao tf s6 budc coc trén chiéu dai coc (a/lc), vao
s6 lugng coc n, vao cdch bé tri thanh (tia, mach khép kin ) .
3.4 Anh huéng cia chit dat va thoi ti€t dén dién trdé noi dat :
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D€ tinh todn thi€t k€ hé thong ndi dit, can thi€t phai bi€t dién trd suat clia dat. Ma
dién trd sud't clia dat phu thudc vao thanh phin ciu tao cla né, vao khd ning giit 4m
ciing nhu 4nh hudng clia diéu kién moi trudng chung quanh va thdi ti€t. DAt c6 két
ciu hat, g6c vo co hodc hitu cd. O trang thdi kho, dién din ciia ching khong 16n.
Nhung khi bi thAim 4m, cdc mudi va acid von c6 trong dit s& hoa tan thanh nhitng
dung dich dién phan lam cho dién din clia né ting 1én. Pién din cta dit do d6 phu
thuéc vao mua, vao lugng mua, vao cidc vung nudc chung quanh, vao mach nudc
ngadm. Khd ning giit &m cda dat phu thudc vao kich thudc clia hat dat, hat cing bé thi
khd niing giif 4m cang cao.

Céc loai da't thudng gip 1a dat cat, dat sét, dit mun...

DAt cdt c6 ciu tao bdi cdc hat thach anh, dudng kinh tir 0,2 + 2mm, c6 rat it cdc chat
dién phan va kha ning gilt Am kém. Khi c4t bi 4m, khe trong giita cdc hat cit s& chira
diy nudc, dién din cda cat ting nhanh va c6 thé ting bing dién din cla nudc. DAt
sét cling c6 gbc vd co, gdm nhitng hat rit min, dudng kinh khodng vai phan ngdn mm
va § trang thdi quanh. Trong dat sét c6 nhi€u thanh phin mudi va acid, dat sét c6 kha
ning gift Am cao nén dién din cla né 16n hon nhiéu so vdi dat cdt. PAt mun c6 goc
hitu cd, ciing c¢6 thé nhdo nhung b3, khi ning giit Am 16n va ciing chita nhiéu dung
dich dién phan. Khi dat sét, dit muin bi &m, do sy hinh thanh cdc dung dich dién phan,
dién din cda dat ¢ thé ting cao vudt ca chi s6 dién din clia nudc.

Trong nidm, do diéu kién khi hau thay ddi lam cho nhiét d6 clia dat, ham lugng cia
4m trong dit v do bio hoa clia chiing & cic ting di't khic nhau ciing thay ddi. Do d6
dién trd suat clia dat bi€n ddi trong mot pham vi rong, tri sd trong mila mua va mia
khd c6 thé khdc nhau rt xa. Tri s dién trd suat tin cdy nhit dung trong tinh todn
thi€t k& hé thong ndi dit c6 dugc bing cdch do dat tai chd. Tri s6 do dudc (pao) phdi
nhin v6i mdt hé s6 an toan goi 12 hé s mua (km) d€ chid y d&€n kha ning ting dién trd
sudt do sy thay doi trang thdi cla da't khi thdi tiét trong nim thay ddi :

Pt = Pdo . Km
trong do :
pu : dién tr§ sudt tinh todn clia dat
Pdo : dién trd sul't ctia dat do dudgc
km : hé s6 mua, phu thudc vao loai noi dat, loai dién cuc, dd chon sau. Tri s6
ctia n6 cho trong bang 9-3 :

Béng 9-3 :

Loai noi dat Loai dién cuc Do chon sdu (m) | Hé s6 mia ki

N6i dit an toan va | Thanh ngang 0,5 45+6,5

No6i dat lam viéc 0,8 1,6 =3
Coc thang diing 0,8 1,4+2
Thanh ngang 0,5 1.4+1,8

N6i dat chdng sét 0,8 1,2+ 1,45
Coc thaemg ding 0,8 1,15+ 1,30
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Trong tinh todn 14y tri s& km theo gi6i han dudi né€u khi do dat kho rdo va 1dy theo
gi6i han trén n&u khi do di't 4m uét.

N6i dat an todn va ndi dit lam viéc phdi phat huy tic dung, vdo bat ctf liic nao
trong nim. V& mua kho dién trd sui't cda dit ting cao, do d6 phdi chon hé s6 mua c6
tri s6 16n. Con no6i dat chdng sét chi phat huy tdc dung vao mua sét, titc 1a mua mua
dong, dd't Am w6t nén chi can hé so du trit thap hon tifc hé s6 mua bé hon.

Hé s6 mua con phu thudc vao dd chon siu dién cyc. Pién cuc cang duge chdn siu
thi 4nh hudng do sy thay ddi thdi ti€t cang han ché. Khi thi€u nhitng s6 liéu do ludng
(pdo) thi trong tinh todn s bo c6 thé ding nhitng tri s dién trd suat clia dat cho trong
bang 9-4 sau.

Bang 9-4
Loai dat p[Q2.m]

Cat > 400
PAat cat 300
Pat thit 100
bAt sét 60
bit den 50
Than bun 20
Nudc song 10+50
Nudc bién 1

CAUHOI

1) Cho hai cdt thu sét (kim thu sét Franklin) c6 chi€u cao h; = h, = 35m. Hiy x4c dinh
a. Bdn kinh bdo vé cua cot thu sét d6 & d6 cao 20m
b. pham vi bdo vé hep nhat clia hai cot thu sét d6 & dd cao 15m

2) Cho hai cot thu sét (kim thu sét Franklin) c¢6 chiéu cao h; = 22m va h, = 36m. Hay
xac dinh
a. Bdn kinh bdo vé cua hai cot thu sét 36 & d6 cao 15m
b. pham vi bdo vé hep nhit clia hai cot thu sét d6 & d6 cao 14m. bi€t ring khodng

cach gitra hai cotla 32m
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Chuong 6:

KY THUAT CHIEU SANG
I. NGUON SANG
1. Khdi niém
Anh sing: d6 1a bifc xa séng dién tir c6 chiéu dai séng nim giita khodng
400nm dé&n 760nm (Inm = 10”m), ma mit ngudi cé thé cdm nhan tryc ti€p dugc
Hién nay ngudn sdng 1a mot thi€t bi quen thudc, khong thé thi€u trong sinh
hoat hiing ngay, nhdt 1a trong cdc hé théng k¥ thudt cong trinh ki€n tric din dung va
cong nghiép, vua 1a tién nghi cAn thi€t, ¢ tinh chat trang tri my thuat lai vira c¢6 tic
dung nang cao hiéu qua s dung.
C6 ba loai ngudn sdng chinh dudc st dung rong rii d6 1a dén nung sdng (dén day téc
), den huynh quang va deén phéng di€n.
Hiéu qud st dung va tinh ning ky thuit cdc loai dén thudng dudgc ddnh gid dua
vao cdc chi tiéu ky thuit sau:
+ Hiéu sult sdng
+ Nhiét do sdng Tm (“K)
+ Chi s6 hoan mau IRC (Color rendenring Index )
+ Tudi tho béng dén
2. Cdch chon nguon sdng
Duva vao dic di€m cong viéc cu thé, ngudn sdng dudc Iya chon cho phil hgp va can
ddm bdo cdc yéu ciu sau:
+ Tao 4nh séang t6t nhat khi lam viéc
Tao moi trudng sang tieén nghi thé hién qua nhiét d® mau (Tm) clia ngudn sang
Cha't lugng chi€u sang cla ngudn sdng thé hién qua chi s& hoan mau IRC
Hiéu suit sang (Im/W) clia ngudn sdng
Pam bio tudi tho clia ngudn sing
An toan dién va phong chdy nd
1. CAC THAM SO CUA NGUON SANG
2.1 Quang thong: (®) (luminous lux ) Quang thong 1a mot don vi do dnh sdng
da xét dén dic di€m cdm thy dnh sang clia mit ngudi.
Pon vi do quang thong : lumen ( Im) 1a quang thong do mdt ngudn sing di€m cé
cudng do sang mot candela phat déu trong mot géc khdi(QQ) mot steradian (sr)
Céc thong s& co badn clia ngudn sang thong dung dugc trinh bay bang 2.1
Bdng 2.1

+ + + 4+ o+

N . - Quang thong Hiéu suat
Nguon sang Cong suat (W) (Im) (m/W)
Dén nung sdng 100 1390 13,9
Dben huynh quang 40 540 93
Sodium cao dp 100 10000 100
Sodium ha 4p 180 33000 183
Thiy ngin cao dp 1000 58000 58
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Metan Halide 2000 190000 95
2.2 Cuong dj sdng (Luminous intensity)
Cudng do sang 12 mat do khong gian clia quang thong do ngudn bitc xa. Cudng do
sang ki hi€u 1a I, don vi 1a candela (cd)

Mot vai tri s6 cudng do sang clia cdc ngudn sdng dugc trinh bay bing 2.2
Bang 2.2

Nguodn sing Cuong do sang (cd)
Ngon nén 0,8cd (theo moi huéng khong gian)
beén nung sdng 40W/220V 35cd (theo moi huéng )
beén nung siang 300W/220V 400cd (theo moi huéng)
ben nung sidng 300W/220V (c6 | 1500cd (hudng trung tam)
chao deén)

2.3 Do roi (E) (Illuminace)
Do roi 12 mit dd quang thong trén bé mit dugc chi€u sdng . Nhu vy, néu mot bé
mit dién tich S nhdn dugc mdt quang thdong @ thi dd roi E dudc xdc dinh theo cong
thic :
ks

E= g (6-1)

DBon vi d6 roi 1a lux (Ix), 1 lux = 1lm/m?
+ K&t qud tinh todn trén, chiing ta dugc do roi trung binh cia bé mit S.
+ Ty s0 gifta dd roi & diém chi€u sing y&u nhit va do roi trung binh clia mot bé
mit dugc goi 1a hé s6 ddng déu dd roi.
+ Quan hé gitta do roi , cudng do va khoang cach
+ Trén hinh 12 mot di€ém O bitc xa quang thong vdi cudng dd I ti mot vi phan
dién tich dS & khodng cdch r so v6i ngudn.

Hinh 2.1

i : 1a phdp tuy€n ctia dS va dQ 1a géc khdi tir O nhin dS. Theo dinh nghia géc

40 = dS(rEZJSOL (6-2)
Vi I= i
dQ
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dScosa

nén Df=1 - (6-3)
r
ma E-= aF nén E =—Id82cosoc
ds r<dS
do d6 E = 1£05¢ (6-4)

p
Quan hé (2.4) cho thay do roi ty 1& thudn v6i cudng dd sdng va ty 1&é nghich véi
binh phuong khodng céch tir ngudn téi mit dude chi€u sang. Cong thitc (2.4) con dudc
goi 1a dinh ludt binh phuong khodng cach ctia dd roi.
2.4 D¢ choi (L) (Luminance)
Do chéi L clia mot bé mit phat sing dS theo mot huéng khio sdt 1a ty so gifta
cuong do sang I, theo huéng dé va di€n tich mat bao nhin dS ti huéng do.
|

Lo=——2— d/m? 6-5
dS.cosa (cd/m?) 6-5)

dS : Dién tich bé mit dudc chi€u sdng ;
I :cudng do sdng theo hudng khao sat.
Nhian xét :
+ Do chéi cia mot bé mit birc xa phu thudc huéng quan sdt bé mit  do.
+ Do chéi clia mot bé mit bic xa phu thudc vao khodng cdch tir bé mit d6 dén
di€m quan sit.
2.5 D¢ trung (M)

Do trung 12 mat d6 phin bd quang thong @ trén bé mit do mot mit khic phit ra.
DPon vi do do trung 12 :Im/m? 13 dd trung cda mot ngudn hinh ciu c¢é dién tich mit
ngodi Im phatra mot quang thong cau 1lumen phin bd déu theo moi phuong.

)
M =3 (6-6)

D6i véi bé mit dude chi€u sidng, d6 chéi va do trung phu thudc vao hé s6 phin xa
(p)-

2.6 Do roi yéu cdu Ey.

Do roi yéu cau la dd roi trung binh trén mit phazmg lam viéc (thudng nim ngang)
cAn thi€t d€ ti€n hanh t5t nhat cong viéc+ .

Do roi yéu cau thudng xdc dinh bing thyc nghiém phu thudc vao géc phan biét cic
chi ti€t tuong ng v6i mdi loai cong viéc, hodc theo cong thitc kinh nghiém sau day
(cOng thirc Weston)

1,94.10°

Eyc = T QO5 (IX) (6 -7)
pc

p :Hé s6 phan xa khuyé&ch tdn ctia nén ;
o :G6c phan biét cdc chi ti€t dic trung (phit).
2.7 Hiéu sudt sang . (Luminous efficacy)
Hiéu suat sing c6 don vi 12 lumen/watt (Im/W), 14 ty sO gifta quang thong clia ngudn
phdtra va cdng sudt ma ngudn sdng tiéu thy.
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2.8 Nhiét do mau: (color temperature) (www.answers.com/topic/color-
temperature)
Nhiét dd mau Tw(°K) dung dé d4nh gid chinh xdc hon cdc loai 4nh sdng tring.
Nhiét dd mau clia cdc loai ngudn sing dugc trinh bay bdng 2.3
Bang 2.3

Loai 4nh sang trang D4i nhiét d6 mau
(°K)
Mit tro1 ldn,dén nung sdng, dnh sdng "néng” | 2500 + 3000

(giau bic xa do)
Anh sdng ban ngay khi tro1 sing 4500 + 5000
Anh sdng ngay trdi day may, 4nh siang”lanh” | 6000 + 8000
(giau bifc xa xanh da troi)

2.9 Chi sé hoan mau IRC. (Color Rendering Index) (www.venturelighting.com)
Chi s6 hoan mau IRC cho biét chat lugng dnh sdng, danh gid theo sy cdm thu chinh
x4c ctia mau sic. Chi s6 hoan mau IRC thay ddi tir 0 (d6i v6i 4nh sdng don sic) dén
100 (d6i v6i dnh sdng tring). Chi s6 IRC cang cao thi chit lugng dnh sdng cang tot.
Trong k§ thuat chi€u sdng thudng chia chi't lugng chi€u sdng lam ba mic do sau:
+ IRC = 66 - Chit luong kém, dung trong cdng nghiép khong doi hdi phin biét
mau siu.
+ IRC 2 85 - Chat lugng trung binh, ding trong cdng viéc binh thudng, khi chat
lugng nhin mau khong that dic biét.
+ IRC 2 95 - Chi't lugng cao, ding cho cdc cdng viéc dic biét doi hdi chat lugng
cao va cic cong viéc doi cAn phan biét mau sic.
III. CAC LOAI NGUON SANG NHAN TAO
1. Den nung sdng
a. CAu tao:
+ DPén nung sing c6 ciu tao khd don gidn gdém day téc kim loai (loai
Tungsteinse, vonfram) phat sang khi c6 dong di€n chay qua, dugc didt trong mot
béng thiy tinh & 4p suit rat nhd, chita day khi trd (Argon, Kripton, Ne). Pén nung
sang dudc st dung rong rdi & nhitng ndi khong can phan biét sy khdc nhau vé mau
sic, khong doi hdi mit phdi lam viéc cing thing.
+ Dic tinh cia dén
Hiéu sudt sing ctia dén nung sdng khd nhd. Hiéu sud't dén cang cao khi cong
suat deén cang 16n va dién dp 1am viéc cang nhd.

e (Cong suit danh dinh (40 + 1000) W
e Nhiét 6 mau (Tm) 2500 °K + 3000°K
e Chisd hoan mau IRC 100

e Tudi tho khodng 1000 gid

bic tinh ciia dén nung sang trinh bay bang 2.4
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Bdng 2.4

Cong suit Quang thong (Im) Hiéu suit sing (Im/W)

(W) 120/127 V 220/230 V 127V 220V
40 500 430 12,5 10,0
75 1120 970 14,9 12,9
100 1590 1390 15,9 13,9
200 3430 2990 17,5 14,9
500 9600 8700 19,2 17,4

1000 21000 18700 21,0 18,7

b. Uu va nhugc di€m clia d&n nung sing
¢ Uudiém :

+ Nhiéu ching loai theo kich thudc, cAp dién dp va cong suit.
+ Quang thdng gidm khong ddng ké khi xud't hién chénh 1&ch dién 4p.
+ Sd db noiday don gidn, khong can cdc by phan phu.
+ Kha ning lam viéc khong phu thudc vao diéu kién clia moi trudng (nhiét do,
do 4m,...)
+ Gon nhe thich hdp v6i moi diéu kién st dung.
¢ Nhuoc diém :
+ Hiéu sult phdt sdng thap.
+ Tudi tho thap hon cdc loai deén khic.
2. Den phong dién
a) Cdu tao :

Béng dén phéng dién gdm mdot dng thly tinh c6 dit hai dién cuc, trong chita

hoi kim loai 4p suat thap.
b) Hoat dong :

Khi xudt hién mot dién th€ cao giita hai dién cuc thi dong hd quang phéng dién
dugc hinh thanh, nhung sy phéng dién nay 1a mot dai mau don sic, thudng & viing cuc
tim, chua phdi 1a 4nh sdng nhin thdy dudc. Vi vdy béng dén cin nap hoi thiy ngin
Natri hay Halogen thich hop d€ tao ra 4nh sdng.

3. Den hoi Natri

C6 loai bong den 4p suat thap va loai 4p suit cao.

a) Bén hoi Natri dp sudt thdp : 4nh sdng don sdc mau vang - cam.
bic diém :

+ Hiéu suat sdng cao (100 =+ 200)Im/W

+ Anh sdng don sic mau vang - cam IRC=0

+ Cong suit nhd (18 + 180)W

+ Do chéi nhd

+ Tudi tho dai khoang 8000 gig

Thudng dung trong chi€u sdng bdo vé, 16i di, bai xe.
b) Pén hoi Natri dp sudt cao
bic diém :

+ Hiéu suit sing (70 + 130) Im/W
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+ Nhiét do mau (2000 + 2500)°K
+ Chi s6 hoan mau IRC (20 + 80)
+ Tudi tho dén 10000 gid

Thudng ding trong chi€u sidng cdc trung tAm thuong mai, ngan hang, khach san, ctta
hang, trién 1am, san thé thao, phong hdi thio...
c) beén hoi thity ngdn cao dp : BDén cao dp thiy ngan c6 hai loai :
Loai dung thém chan luu, khi Iip dit phdi c¢6 chidn luu riéng tiy theo dién
théva cong sud't ciia mdi loai béng. Loai nay bit sing rit chAm nhung rit dn dinh.
Loai khong can chinh luu vi bén trong béng dugc mic ndi ti€p dng phéng dién
v6i mot tim sgi d6t Wolfram phat ra khi d6t néng. Loai nay bdt sdng nhanh nhung khi
néng 1én, béng hay bi tit, ngudi bong méi bat sdng I1én lai. Béng dudc ndi truc tiép
vao lugi dién.

bic diém :
+ Hiéu sult sdng (40 + 95) Im/W
+ Nhiét do mau (3000 + 4500)°K
+ Chi s6 hoan mau IRC (40 +60)
+ Tudi tho khodng 4000 gig

Ap dung gidng nhu v6i béng deén hoi Natri cao 4p.

d) beén Metal Halide

Pén Metal Halide chita khi trong dén 13 hdn hgp khi thily ngan va cdc khi
Halogen kim loai & 4p sut cao. St dung dén Metal Halide thi rdt kinh t& va gid van
hanh thdp, dién t4 mau sic tot, th€ hién mau sic dnh sidng ban ngay va 4dnh sdng
tring cho nhitng noi c6 yéu ciu cao.

d) Den Sodium

d.1. Bén hoi Sodium dp sudt cao

DPén hoi Sodium 4p suit cao cho dnh sdng la tring 4m, 1a ngudn sdng cho chi€u

sdng den duong, cong nghi€p ngoai troi, den pha.

d.2. Bén hoi Sodium dp sudt thdp

DPén hoi Sodium 4p sudt thAp c6 hiéu suat rat cao, cong sui't don vi nhd va tudi tho
thdp hon céc loai dén phéng dién khic.
Bdng 2.5 trinh bay ddc tinh ciia cdc dén phong dién :

Loai
: Thuy ngdn | Sodium cao Sodium . Natri cao Natri ha
Thong y /g B ) Metal halide B o
» cao dp ap ha ap ap ap
So6
Cf)ng Suat (w) 100 — 2000 35-3500 18 - 180 70 + 3500 50 + 100 80 + 180
hiéu suit Trung binh cao rit cao cao trung binh cao
chi s& hoan
R 50 - 60 50 <50 65+ 90 20 + 80
mau IRC
hiéu suit sdn
: g 40 - 60 130 220 95 70 =~ 130 100 =+ 200
(Im/w)
nhiét d@ mau 3000 - 4500 2200 1800 30006000 2000 =+ 2500 1800
thé hién mau Trungbinh | mausacuunh | thEhien e e mauGt | trung thc kém
thuc mau kém
quang  thong
X 1500-55000 130000 180000 24000 +300000
ban dau (Im)
tu6i thQ (gifj) 24000 2000-24000 18000 1200020000 10000 10000
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e) Ben huynh quang
1. Cau tao:

Boéng 1a mot dng phong dién vdi hai dién cuc va hdi thy ngin, thanh trong clia dng dugc
trang mot 16p phét sdng (huynh quang). Khi cac tia hd quang phéng dién va cham vao 16p phat
sang, modt phan nang luong clia chiing bién thanh nhiét ning, phan con lai thanh 4nh sang. C6
hai loai bong den huynh quang:

Loai bat sing bang bd moi (starter) va cap dién 4p bang chiin luu (ballast) thuting.

Loai bat sdng tifc thdi khong can d6t néng trudc.

Peén huynh quang st dung cho cong viéc c¢é yéu cau vé d6 roi cao (100 — 150 lux
tré 1én) va dién dp ludi phdi 6n dinh. Khong dugc ding dén huynh quang d€ chi€u
sdng su cO.

2. Pic di€m cla d&n huynh quang :

+ Hiéu sult sdng (40 + 105)Im/W
+ Nhiétdo mau (2800 + 6500)°K
+ Chi s6 hoan mau IRC (55 +92)
+ Tudi tho khodng 7000 givs

% Uuva khuyét diém :

Uu diém :

+ Dién tich chi€u sdng 16n.

+ Anh sdng phdtra gin véi 4nh sdng ty nhién.

+ Quang thong gidm it (1%) khi dién 4p thay ddi trong pham vi cho phép.

Khuyét diém :

+ CA&u tao phic tap.

+ Gid thanh cao,cos thap.

+ Quang thdng va pham vi phit quang phu thudc vao nhiét do. P6i vé6i cdc loai
bat sdng bing bdo mdi, khi nhiét 6 dusi 150C thi bd mdi khong hoat dong
dudgc.

f- Nhitng loai béng den mdi
1. Den Halogen
bay la bong den nung sing chita hoi Halogen, cho phép ning cao nhiét d6 nung
sdng cla diy téc, nang cao chat lugng dnh sdng, lam gidm sy boc hoi clia diy téc
Tungstene 1am den dian béng dén. Béng dén Halogen c6 nhitng wu di€ém so vdi deén
nung sang binh thudng Ia :

+ Cong suat nhu nhau nhung hiéu sud't sdng cao hon.

+ Anh sang tring hon, nhiét d mau dat 29000K, chi s6 IRC cao, dat dén 100.

+ Tudi tho ting I&n hai 1an, dat dugc 2000 — 2500 gid.

+ Kich thuéc nhd hon.

2. Bong den compacte
LA mot dang mdi clia béng dén huynh quang, c¢6 cic dic di€m sau :

+ Chat lugng dnh sdng : nhiét do mau dat tr 27000K dén 40000K. Chi s6 hoan
mau IRC = 85.

+ Cong suit tiéu thu thAp hon dén nung sing bon d&€n nim 1an va nhd hon so vé6i
den huynh quang thudng.
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+ Hiéu suat 85 Im/W.
+ Tudi tho khodng 8000 gid.
+ Khd ning sinh nhiét thap.
+ Kich thuéc bong dén nhd, hinh dang dep.
3. Bong den cam ving dién tir
Pay la loai béng dén thé hé mdi nhit, dva trén nguyén ly cdm tng dién tu,
khong cé dién cuc, khong c¢é diy téc, v6i uu di€m ndi bat vé tudi tho (1én khodng
60000 gig).
Pic di€m cla béng dén :

+ Hiéu sult sing (65 +70)Im/W
+ Nhiét d6 mau (3000 + 4000)oK
+ Chi s6 hoan mau IRC >80

IV.KY THUAT CHIEU SANG
1. Chét lugng chiéu sdang

Khi tinh todn chi€u sidng, van dé cAn quan tAm 13 phdi théa man cdc chi tiéu vé do
roi va hiéu qud chi€u sdng cao d6i véi thi gidc.van dé nay lién quan dén viéc chon
ki€u dén va phan phdi dén sao cho kinh t&, an todnva2bao ddm chit lugng chi€u sing
cao. Ngoai nhitng chi tiéu néu trén cin tao nén vé my quan d€ tao moi trudng chi€u
sdng tién nghi.

Nhiim thda min cic yéu ciu, khi thi€t k& chi€u sang cin chd y cic diém sau:

+ Khong chéi mit vi khi mit cé cdm gidc 16a, chéi sé din dén than kinh bi cing
thing, mét méi khi 1am viéc, thi gidc s& mat chinh xdc.

+ Khong chéi do phdn xa trén bé mit lam viéc hay vat can quan sit.

+ Khong c6 béng t8i trén bé mit lam viéc bing cdch ting s6 lugng dén, diung
den c6 dnh sang phdn xa hay khuy€&ch tan.

+ Phdi dat dugc dd roi ddng déu dé€ khi quan sit tir ndi nay sang ndi khic, mit
khong phdi diéu ti€t qud nhiéu.

+ Phdi tao dudc 4nh sdng gidng nhu 4nh sdng ban ngay.

2. Cdc dang chiéu sdng
% Chiéu sdng truc tiép: La chi€u sdng c6 trén 90% quang thong do dén bitc xa huéng
xudng bé mit san.
Chi€u séng tryc ti€p dugc phan lam hai loai:
+ Tryc ti€p hep khi quang thong dén tap trung chinh vio mit phing lam viéc, khi
d6 cdc tudng bén déu b tdi.
+ Tryc ti€p rong khi quang thong den phin bo rong hon trong nita khong gian
phia dudi, khi d6 cdc tudng bén ciing dudc chi€u sdng.

* Chiéu sdng kiéu nita gidn tiép: La chi€u sdng c6 60% + 90% quang thong den bifc
xa xudng phia duéi, khi d6 cdc tudng bén va tran ciing dugc chi€u sang. Ki€u chi€u
sang nay thich hgp trong cdc vin phong, nha §...

% Chiéu sdng ki€u hon hop: La chi€u sing c6 40% + 60% quang thdng dén bic xa
khi d6 cdc tudng bén va tran dugc chi€u sdng. Chi€u sing hén hgp bao gdm chi€u
sdng chung va chi€u sang cuc bo.
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+ Chi€u sang chung 1a chi€u sdng toan bd dién tich hoic modt phan dién tich bang cich
phan bd 4nh sdng dong déu khip phong hoic timg khu vuc.
+ Chi€u sang cuc bo 1a chi€u sang chi trén bé mit lam viéc.
* Chiéu sdng ki€u nita gidn tiép: La chi€u sdng c6 10% =+ 40% quang thong dén bitc
xa huéng xudng phia san.
% Chiéu sdng kiéu gidn tiép: La chi€u sdng c6 trén 90% quang thong dén bic xa 1én
phia trén tran.
Hai ki€u chi€u sing gidn ti€p va nita gidn ti€p thudng st dung cho cdc phong khin
gid, cdc nha hang, nha an...
3. Chon dj roi yéu cau
Tiéu chuidn d6 roi bao gdm tiéu chudn va thang dd roi trong nha &, nha céng cong,
cédc gian hang phu tr¢ va thang do roi cho cdc cong trinh sdn xuit cong nghiép
(TCXD — 16 — 64)
1.Thang d0 roi trong nha &, nha cdng cong va cdc gian hang phu trg
Do roi tiéu chuin theo phuong thifc chi€u sing chung trong trong nha &, nha cong
cdng va cdc gian hang phu tr¢ trinh bay & bang 2.7

Béng 2.7
o \ : D(_)\ roi nho n\hat Mt phﬁng duge
Loai gian phong beén huynh bén nung e
. chiéu sang
quang sdng
Nha & 50 10-20 Mit phing ngang
ciach mitsan 0,8m
Vin phong 150 — 200 75 — 100 -nt-
Thu vién va cac 75 - 100 25-50 -nt-
cong trinh vdn héa
Cac cd quan vidn
phong va phong| 100 - 400 50-200 -nt-
kham bénh
Nha git tré, nha | 35- 100 15-35 Mit phing ngang
maiu gido cich san 0,8m
Trudng phd
thong, trung hoc| 100- 150 25-50 e
chuyén nghiép va
dai hoc
Ctta hang O quay hang va
50 - 100 15-50 to kinh trong mit
phing nim ngang
cach san 0,8m
Clra hang dan 35 20 Mit phing ngang
udng, cong cong cach san 0,8m
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% A N e A . s 2 ~ e ™ (g . N - *A ~
GHI CHU :Trén ban mo can phai c¢6 anh sang bo sung bang thi€t bi dén dic biét dé
dam bdo do roi:

+ Phong gidi phau 16n : 3000 lux
+ Phong phau thuat khdc  : 2000 lux

2) Thang do do roi cho céc cong trinh sdn xuit cong nghiép
D06 roi tiéu chudn cho cdc cong trinh sdn xui't cong nghiép trinh bay & bing 2.8

Bédng 2.8
Kich —— Do roi nhonh;f :
Tinh thudc cia en uyn q“af‘fg 'e/n nung sanfg,
I A Chi€u Chi€u Chi€u Chi€u
chat vat can , ° i ) o .
cone viee han biét sdng hon sdng sdng hon sdng
EVIEC| P ' hdp chung don hdp chung don
(mm) N <
doc doc
A Tu 0,10 va
’Rat , O 0va 500 -1000 | 200-500 | 300-1000 | 100 - 200
chinh xdc¢ | nho hon
i Tu 0,10
(;hmh . 500 -1500 50 - 500 300 - 750 75 - 200
Xac cao dén 0,30
i T 0,30
Ch,mh v 400 - 750 100 -200 200 - 400 50 - 100
xac dén 1,0
i T 1,0 @€
Chinh PN 95 100 | 75-100 | 75-100 | 20-30
xac vua 10

3) Chon d0 roi.
Khi chon d6 roi tiéu chudn cin chid y d&€n cdc y&u td sau :
+ Kich thudc vat can phan biét
+ Do tuong phan gitta vat va nén
+ Mic do sdng ctia nén
Do roi tiéu chuin trong chi€u sdng hon hop 16n hon trugnghop ding chi€u sing
chung.
Véi dén huynh quang dd roi tiéu chuin 16n hon dén nung sdng.
Do roi khong duge nhd hon 75 lux khi chi€u sdng bing dén huynh quang, vi véi do
roi s& cho cdm gidc md 1.
Chon dén va ki€u dén chi€u sdng
D& chon ngudn siang phit hgp v6i yéu cAu cong viéc va mdi trudng sing dugc tién
nghi can phdi luu ¥ d€n mot s§ van dé nhu sau :
1) Han ché su l6a mdt
P& didm bdo han ch€ sy 16a mit, d cao treo dén nhé nhi't cho phép ddi vdi cic
loai 1ip béng nung sing dugc trinh bay bing 2.9, va véi loai lip bong huynh quang
dugc trinh bay bang 2.10
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Bang 2.9

Dé cao treo den thdp nhat
so vdi nén nha (m)

Tinh chdt cua den Cong sudt|Cong  suit
béng den |béng  den
<200 W >200 W
Pén c6bod phian phdn xa khuyé&ch tdn, 4nh 3,00 4,00

sdng c6 géc bdo vé tir 10° + 30°, khong c6 bo
phin tdn xa dnh sdng

Pén c6 bd phan phin xa khuyé&ch tdn, 4nh | Khong han 3,00
sang c6 géc bdo vé tir >30°, khong c6 bo phan ché&

tin xa dnh sang

Khi c6 hé s6 thdu xa < 80% trong pham vi tir 3,00 4,00

0%+ 90° hodic hé s6 thau xa < 55% trong pham
vi tir 0° = 90°

Khi ¢6 hé s6 thau xa < 55% trong pham vi tir 2.50 3,00
0°+90°

Den phdn xa mdt guong
a) Phan bd 4nh sdng sau 2,50 3,00
b) Phin bd dnh sdng rong 4,00 6,00
ben khong c6 chao, chup, nhung v4 lam bing 4,00 6,00

thiy tinh m¢§

Béng 2.10 D0 cao treo dén thdp nha't doi v6i den ldp dit bong huynh quang

Géc bdo vé ciaden | Dj cao treo den thdp nhdt
trong mdt phdng theo so lugng bong trong
Tinh chdt ciia den ngang va mdt phdng moi den (m)
diing S6 béng < | S6 bong >4
4
DPén 4nh sdng truc ti€p c6 Y T 10°+ 25° 4,00 4,50
bd phian phdn xa khuyéch | ® Tir 25° + 40° 3,00 3,50
tdn 4nh sdng ©  Lén hon 40° Khong han ché
ben c6 dnh sidng tin xa
v6i hé so thadu xa T
e Nhé hon 50% 2,60 3,50
o Tir 50% + 80% 3,20 4,00

2) Chon dd cao treo den

Do cao treo den mdt mit c6 lién quan dén sy tién nghi clia moi trudng dnh sdng, mit
khéc lién quan dén kinh t€ st dung dén. Ngudi thi€t k&€ mong mudn c6 do cao treo
den 16n vi :
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Ngudn sidng cang & xa trudng nim ngang, kha ning gdy chéi 16a mat tién nghi cing
giam.

DPén cang cao, cdng sudt phdi 16n, khi d6 hiéu sudt sdng clia dén ciing cang cao.
S& lugng dén cang gidm nhd khodng cich giita chiing c6 thé ting lén.

bén
=
)l 2 N
= Mf 1am viéc T
I 72 I VA L)
/]
L - o i "
Hinh 2.2

Goi: h' 13 khodng c4ch tir dén dén tran ;
h1a @6 cao cia dén so v4i mit phfmg lam viéc.
Ty s6 treo den J 1a:

3) Chao den (chup den)

Chao dén 12 bd phan chup ngoai béng den, ¢ tdc dung phan bd lai quang thong cia
béng d&n mot cdch hop 1y theo yéu ciu nha't dinh. Ngoai ra, chao dén con c6 tic dung
bdo vé cho mit khdi bi chéi, bdo vé cho béng khdi bi va dap, bui bAm va bi phd hay
bdi cdc khi in mon...va con lam ting vé dep clia hé thdng chi€u sdng.

Duéi day 1a mot s6 chao dén thudng giip:

a) Chao phdn xa khuy€&ch tdn c6 trdng mot 16p men sit hodc 16p guong phén xa (bing
kinh hay bing kim loai), phdn xa dnh sidng (khong cho tia sdng chi€u truc ti€p véi
cdc mitlam viéc) va khuy€ch tdn 4nh sdng rong ra.

b) Chao tdn xa bing thiy tinh c6 quét mot 16p héa chadt mdJ, hodc bing thiy tinh dudc
mai md, mau duc hodc mau tring véi muc dich phan bd 4nh sidng tda déu ra xung
quanh va gidm dd chéi clia ngudn sdng.

c) Chao phdn xa khuyé&ch tdn (c6 bo phan tdn xa) 1a loaichao dén sau khi phdn xa va
khuyé&ch tdn rong modt mét lai dudc bo phan tdn xaphin bd cho 4nh sing déu ra
chung quanh.
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Pudng cong phin bd dnh sdng clia cdc loai chao dén trinh bay ¢ Hinh 2.3

R 90 °
i F.QDong
_ Pbéu

Phéi Quang
‘‘‘‘‘‘‘‘ Phéan Xa hi \)
F.QHinh $in
B o 50°
EChicu Sav R
2
=1
&
=
(=] 0°

Hinh 2.3 Hinh 2.4

Phan bd 4nh sang déu 1a khi cudng dd 4nh sdng phan bo déu ra cic phia.

Phan bd 4nh sdng chiéu sau Ia khi cudng do 4nh séng phat ra 16n nhat trong
khodng (45° +90°)va nhd nhit trong khoang (0°+ 45°).

Phan b6 4nh sdng chi€u hep 1a khi cudng do sdng 16n nhit trong khoang (0° + 30°).
Hai chi tiéu quan trong nhAit clia chao dén 12 hiéu suat va géc bdo veé.

+  Hiéu suit clia chao dén Ia ty s6 giita quang thdng clia dén c¢6 chao dén va
quang thong clia ban than béng dén. Vi chao dén hap thu mot phan quang thong clia
den, cho nén hiéu suit cia dén chi con trong khodng (0,5 + 9,0)

+  Goc bio vé clia chao dén (Hinh 2.4) th€ hién mtc d6 bdo vé mit ciia chao
den va dugc xdc dinh theo biéu thiic :

h
t =
gb R+r

+ o+ 4+ + o+

(6-9)

B : Géc bao vé ;
h : Khodng cich tir dudng thing di qua sgi téc bong dén d€n mép dudi clia chao
den ;
R : Badn kinh cia mié€ng chup dén ;
r :B4n kinh clia vong quan clia diy téc dén .
4) Chon kiéu chiéu sdng

+  Khi thi€t k€ chi€u sdng can chon ki€u chi€u sdng thich hop d€ moi trudng
chi€u sdng dugc tién nghi hon.

+  Kiéu chi€u sdng truc ti€p hep thudng chi€u sing trong nha c¢6 yéu cau do cao
16n. Pay 1a ki€u chi€u sdng dat hiéu qua kinh t& cao nhat, nhung khi d6 tudng
va tran bén sé bi toi.

+  Kiéu tryc ti€p rong va nia truc ti€p cho phép tao ra mdi trudng sdng tién
nghi hon, tran nha va tudng bén déu dudc chi€u sing.

+  Kiéu nira gidn ti€p vagidn ti€p thudng wu tién st dung trong nha cong cdng
c6 ddng ngudi qua lai nhu : phong khdn gid, nha idn, nha ga, cdc dai sanh...n6i
chung dudc 4p dung cho nhitng ndi c6 yéu ciau vé dd roi khong cao ma lai
mong mudn c¢6 mot moi trudng sdng tién nghi.
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5) Hiéu sudt chiéu sdng ciia chao dén
+  Khong phdi toan bd quang thong do dén bic xa ra déu thodt ra khdi den dé
chi€u vao khong gian clia phong, ma mdt phan cla né bi gii lai bén trong cdc
chi ti€t cia v dén. Vi vay, hiéu sud't chi€u sing n cda dén 13 ty s& (theo phan
trim) gitta quang thong bdc xara khdi chao dén va quang thdong do den bic
xara :

n=-_c (6-10)

®¢ :Quang thong birc xactia bong dén ;
@4 :Quang thong thodt ra khdi chao den.

+  Hiéu sudt chi€u sdng clia chao dén cang cao thi cang c6 16i, v den it bi nung
néng. Ty s6 nay thay ddi tir 40% + 80% tuy theo ciu tao clia dén va dic tinh
ctia den do hiang cung cap.

6) Hiéu sudt chiéu sdng ciia bong den

+  Hiéu sudt chi€u sdng clia béng dén 1a ty sd gitta quang thong do dén phat ra
va ning lugng ti€u thu ctia dén. Pon vi clia hiéu suat chi€u sdng 13 lumen trén
Watt (Im/W).

7) Buong cong phdi quang

+  C6 thé dung vecto hién thi cudng dd clia mdt ngudn sidng phdt ra theo mot
phuong cho truée. PO 16n cla vectd dudc 14y theo ty 1& tuong dng véi tri s&
cudng dd sang. Khi c6 mot chum vectd cudng d6 sidng xudt phdt tir mot di€m
gdc va tda ra trong khong gian theo moi phuong, néu ndi cic diém cudi clia cic
vecto d6 lai sé c6 mot bé mit goi 12 mit phing phdi quang.

+  Pudng cong phdi quang ctia ngudn sdng di€m (nhu dén nung sing)dudgc bi€u
dién trén mot mit phing chifa truc tron xoay cda ngudn sing. Pdi v6i ngudn
sdng c6 dang hinh 6ng (dén huynh quang) dudng cong dugc lap trén hai mit
phiang vudng géc vdi dén, theo phuong doc va theo phuong ngang.

+  DPudng cong phdi quang dudc 1ap trén cd s& thyc nghiém, dung cho quang
thong qui chuin 1a 1000 Im. P&i véi mdi loai ngudn sdng riéng biét thi c6
dudng cong phdi quang riéng biét. Do dé ngudi ta goi né 1a "thé cin cudc”
cliangudn sdng.

7) Puong dang lux

Hinh 2.5
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Véi:

hy : Chiéu cao ngudn sdng;

dx : Khodng cdch tir hinh chi€u cda tim ngudn sing tdi di€m ki€m tra;

di : Khodng céch tir hinh chi€u clia tim ngudn sdng vudng géc vdi giao di€m
clia dudng thing chira di€m ki€m tra.

+  V&imdi khodng cach dk khdc nhau thi do roi khdc nhau.

+  Trén cdc mit phing qua truc ddi xitng clia tAm ngudn sdng, chon céic tia sing
theo phuong cia géc a, v4i Ia va htt xdc dinh duge goi 1a do roi qui udc theo
huéng a

.o l,.cos’a
hz’[t

+  Noicdc di€m c6 tri s6 e giong nhau thinh mdt dudng cong goi 1a dudng ding
lux khong gian, cic dudng ding lux khong gian dugc biéu dién trén hé truc dk
va htt goi 12 @b thi ding lux khong gian. Véi tiing loai dén cu thé c6 dd thi
dudng ding lux khong gian tuong Gng.

9) Chon chao den theo k¥ thudt chiéu sdng va diéu kién moéi truong

Tinh kinh t€ dén dudc dic trung bdi tri s6 quang thong st dung c6 ich va hiéu suat
phét sdngcliia dén.Quang thong st dung c6 ich cang 16n thi mic dd phan bd dnh sdng
cang cao.

Trong ki thuat chi€u sdng,ngudi ta thudng dung thong so I(chi s& phong dudc chi€u
sang) va tichs6 E . .K.h? . Trong d6 K 13 hé s& du trit (tra bidng)d€ chon cic loai dén
cho hop 1y,dat hiéu qlia kinh t&€-ky thuit va moi trudng chi€u sdng tién nghi nhat.

Trong tinh todn d€ chon dén theo ki thuat chi€u sang can luu y cdc van dé sau:

Mau sic tudng va trin 12 mot trong nhitng yé&u t6 dnh hudng dén chat lugng chi€u
sdng.

Han ch€ sy 16a mit bing cdch ting lugng quang thong phat ra & ban ciu trén cla
dén va ding dnh sing phdn xa d€ chi€u siang,trong trudng hop cho phép c6 thé ding
cdc loai dén c6 ki€u chi€u sang hoan toan.

Chon den theo ki thuat chi€u sdng thudng van dung cdc trudng hgp sau:

a) Trong cdc phong §,sinh hoat,vin phong nén dung dén c¢6 dnh sdng tin xa hoic

4nh sdng phan bé truc ti€p la chii yé&u.

b) Bén c¢6 dnh sdng phdn xa nén dung trong cdc trudng hoc,bénh vién, phong vé.

¢) Trong céc gian phong san xuit & cdc nha mdy,xi nghiép thong thudng ding den

c6 phin bd 4nh sing tryc ti€p,nhung trong cdc phong cé chiéu cao khong
16n,tudng,trin ¢6 mau sang,tdt nha't nén ding dén ¢ su phan bd dnh sdng truc tiép la
chi yéu.

d) Khong nén dung dang phan bd c6 4nh sdng rong chi€u sdng cdc phong bén trong
nha,nén dung 4nh sdng rong & nhitng noi nhw quing trudng,san bai,dudng phd...

Trong mdi mdi trudng thuc t&,den phdi dim bdo cdc yéu cau sau

e Lam viéc an toan.

e An toan vé mit chdt nd.

e Heé s6 hiéu dung cda dén it bi anh hudng do tac dong clia di€u kién bén ngoai
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e Bén chic.
10) Chon cdch bd tri dén va xdc dinh s6 lugng den tdi thi€u d€ ddm bio d6 ddng déu
4nh sdng trén mit phing lam viéc

® ® ® ® ® ®
® ® ®
®< 9@ ® ® ® ®
® ® ®
— ® ® ® ®
® T
Hinh 2-6 Hinh 2-7

Po6 déng déu 4nh siang trén mit phing lam viéc 14 mot trong cdc chi tiéu chat
lugng quan trong va phu thudc vao:
v' Loai den.
v" Khodng cédch gitta cdc den.
v/ Hé s6 phdn xa clia cdc tudng bén va tran
P& thdy ro su phu thudc dén d6 ddng déu dnh sdng,cé hai phuong 4n bo tri dén
Phitong dn 1:dén dit & géc hinh vudng(hinh 2-6) né€u bo tri theo phuong 4n nay
ma do roi dat yéu cau thi€t k& thi cong sut chi€u sdng s& 12 nhd nhat.
Phuong dn 2:cdc dén dit theo ki€u hinh thoi.(hinh 2-7)
Trong thyc t&€ viéc bd tri dén con phu thudc vao xa ngangclia xudng(néu 13 nha
xudng)dudng di chuyén cda can truc trong phan xudng(néu cé).
b0 cao treo den so v6i mat phﬁng lam viéc(hinh 2-8)cho thdy su dong déu 4nh sdng

chi phu thudc ty s6 %

L=2L |

F Mf lam viéc
Hinh 2.8
Véi: L 1a khodng cdch nhd nhat d€ dat duoc yéu cAu dnh sdnggiita cdc den.
H 12 khodng cdch tir mit phing 1am viéc dén den.
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2 ~ L A N . N P 2 ?2 A A A 2 2 A A A
ty sO ™ phu thudc vao loai den.b€ dam bao d6 dong déu dnh sdng yéu cau trén

9% 2 N *A . ~ - N 2 . .~ 2 ~ L A 2 2 . ~
mdt phang lam vi€c,khi bo tri den phai giltt dugc ty so Fkhong VUGt qua céc tri sO cuc

dai trong bang 2.11
Ngoai ra khoang cach tir cic dén bién tdi tudng bién(hinh 2.6)cling phdi tuidn
theo diéu kién sau:
&, B3<isd,2va &, B3<i,<d,nR
Sau khi b6 tri dén theo cdc diéu kién trén,s& xdc dinh dugc sd lugng sd lugng
den trong phong.Pay chinh 13 s6 lugng dén tSi thi€u d€ ddm bio do ddng déu do roi

trén mit phang 1am viéc. Tri s6 % hgp 1y tra theo bang 2.11

Bing 2.11
L/h bd tri nhiéu day | L/h bé tri 1 day Chiéu rong giéi
Loai dén va Tot Cho phép | Tot | Cho phép han cua phan
Noi st dung nhat cuc dai nhiat | Cucdai | xudng khibé tri

mot day

Chi€u sdng ngoai
nha dung chao dén 2,3 3,2 2,5 2,5 1,3H
md hodc trdng men

Chi€u sdng phan
xuéng chao den 1,8 2,5 2,0 2,0 1,2H
van nang

Chi€u sdng cho cédc
co quan van
hoa,vdn phong
hanh chinh

1,6 1,8 1,5 1,8 1,0H

V. CAC PHUONG PHAP TINH TOAN CHIEU SANG
1 Phuong phdp hé sé stt dung
1.1Y nghia
Phuong phdp nay st dung d€ tinh quang thong clia cic dén trong chi€u sang chung
déu khi da biét trudc dd roi theo yéu cau cda dd roi cho trudc trén mit phing nim
ngang, c6 ké dén 4nh sing clia trin va tudng. Ngudc lai phuong phdp nay c6 thé dp
dung tim do roi khi di bi€t quang thong cla den.
Khong dung phuong phdp hé sd st dung dé tinh todn chi€u sing cuc bd, chi€u
sdng ngodi trdi va chi€u sdng cdc mit phing khong phai 12 mit phing nim ngang.
1.2 Cong thiic tinh
Quang thong tinh todn dén ¢, . dudc xdc dinh theo biéu thic:

- E.in-K.S,.AE 6-11)
n,.K,
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E,., : PO roi chon theo tiéu chuin; ( tra SGK trang 569)

K : Hé s6 du trit chon theo bing 2.12

S, : Dién tich phong dugc chi€u sing;

n. : SO lugng den chi€u sdng;

K, : Hé s6 sit dung quang thong dén phu thudc vao loai dén sit dung,
chi s6 phong va tinh chit cia phong;

AE : Ty sd giita do roi trung binh va do roi nhd nhat.

Bang 2.12
Heé so du trit (K)
T y S y S 5 1a
S Tinh chat phong bén huynh ben So 12’111 lao
T quang nung bong
sdng
1 | Céc phong c6 nhiéu bui, tro, 4 lan trong
LA 2 1,7 Ny
khoi, bdo hong mot thing
2 Cédc phong c6 bui, khéi tro, 1.8 L5 3lan trong
bd héng trung binh ’ ’ mdt thing
3 | Phong it bui khéi, tro, bd L5 13 21an trong
héng ’ ’ mot thang

1.3 Xdc dinh cdc hé sé tinh todn
1) Heé s6 st dung quang thong( K, )
Hé s6 K, phu thudoc vao dic tinh ctia dén, kich thugt phong, mau son cia
tuong va tran.
a) Su phu thudc kich thu6t phong dugc chi€u sdng
Pé tim hé s6 st dung K, khi tra trong sd tay ky thuat chi€u sing, phai

xdc dinh chi s6 i ciia phong dudc chi€u sdng

. S
i > (6-12)
h,.(D; +D,)
G day:
S, : Dién tich phong dugc chi€u sdng;
D, D, :Kich thudc chi€u rong va chi€u dai cia phong dugc chi€u sdng;
hy : Chiéu cao tinh todn treo dén.

Chi s& I c6 thé xdc dinh trong s tay k§ thuat chi€u sidng, phit hop véi ty 1& D,,D,,
dién tich S va chi€u cao treo dén tinh todn h, .
b) Su phu thudc vio mau son clia tudng va trin mau son clia tran va tudng phu
thudc vao cdc hé sd phdn xa cda tran p, va tudng p,
Cin ctf vao cdc hé s6 p, va p, d€ xdc dinh hé s& K, cho phu hgp. Tri s6 vé hé s6

phdn xa cida tran p, va tudng p,dudc thé hién bang 2.13
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Béng 2.13
Dic tinh ctia cdc hé so phan xa H? 50
phan xa
TrAn c6 mau tring, tudng mau tring c¢6 clra sd che bing 20
rido tring, manh tring.
Tudng ¢6 mau tfﬁng, \kh()ng c6 cla s()i, tlrfing mau tring 50
trong cdc phong am, tran bétdng hodc tran go mau sang
Tran bétong trong cdc phong ban, tran gd, tudng bétdong c6 30
clfa sO, tudng bétong c6 cla s, tudng c6 mau tring
Tudng va trin trong cic phbn,g t6i, nhiéu 4m, tudng gach 10
khong trat, tudng c6 mau dui toi

c) Ty s6 AE

Ty s6 AEIa ty s6 gitta do roi trung binh E, va do roi nhd nhatE
By
E

Ngoaira AE con phu thudc vao ty sd gifta khodng cdch hai dén va chiéu cao treo
den tinh todn(d, : h,)

Ty s6 AE dudc cho trong bang 2.14

AE = (6-13)

min

Bing 2.14
Tj’fsﬁ' dg : hy
Kiéu den 0,8 1,2 1,6 2,0
Tri s6 AE

Pén van ning dé hé 1,20 1,15 1,60 1,50
ben chi€u sdu, chao trang 1.15 1.00 120 1.40
men
beén, chao thuy tinh 1,00 1,00 1,20 2,20

2. Phuong phdp don vi cong sudt
2.1 Y nghia

Phuong phdp don vi cong suit dudc diing @€ xem xét cdc gidi phap kinh t€&, ki€m
tra lai cdc budc tinh todn vé k§ thudt chi€u sdng va dy ki€n truc cdc phu tdi chi€u
sang khi bit diu thi€t k&, Phuong phdp nay chd y&u ding cdc bang tra sin vé tri s&
don vi cong suit va c6 thé bd qua trinh ty tinh todn theo k¥ thuit chi€u sdng nhu vin
xdc dinh dudc tong cong sudt clia tit cd cdc dén dung trong chi€u sdng chung déu.
D6i véi cdc phong ¢6 kich thu6e 16n khi 4p dung phuong don vi cong suit cho chi€u
sang chung déu thi két qua dat dudc khd chinh x4c.

Khoa Cong Nghé¢ - 103 -



Gido trinh hé théng cung cdp dién

Phuong phdp don vi cong suit khong ding trong cdc trudng hop trén bé mit 1am
viéc c6 bong tdi do vat nay hay vat khiac d6 xudng, ciing nhu khong diing cho chiéu
sdng hanh lang.
2.2. Tinh cht cd bdn phuong don vi cong suat

Pon vi cong suit (p) tinh bing ty s& tong cdng sudt dén si dung va dién tich phong
dugc chi€u sing.

P :ZS'% (W/m?) (6-14)

tc

P

> P, : Téng cong s& dén st dung;
S, : Dién tich phong dugc chi€u sing.

Trong s6 tay k¥ thuat cho sin cdc gid tri don vi cong suit tiéu chudn P, trong tirng
trudng hop bé tri theo phuong 4n hiéu qua nhat.

Khi tra s6 tay k¥ thuit can xdc dinh cAn xdc dinh cdc thong s6 k§ thuat nhu : Kiéu
den, do roi, yéu cau E,, chiéu cao treo dén tinh todn h, va dién tich phong dugc
chi€u sdng S,. Ngoai ra phdi biét mau son trin, tudng d€ chon cdc hé s6 phdn xa trdn
P, va trudng hgp p, cho phu hgp.

Téng cong sudt X P, cla tit cd dén du ki€n dung trong chi€u sidng chung déu cho

toan bd dién tich S, clia phong cin chi€u sdng.

2P =PR.S, (6-15)
S& lugng dén n , cAn st dung khi chon dén cé cong suat tiéu chuin
ng= 2P/ Py, (6-16)

g day:
Y P, :téng cong suit cia ti't ci cdc den;(W)
P, :congsudttiéu chuin den.
3. Phuong phdp diém
3.1 y nghia
Phuong phdp dung dé x4c dinh do roi tai tung diém trén bé mit lam viéc .
Khi bi€t cdch bo tri den,chiéu cao treo dén va dudng cong phdi quang cia
ngudn sang thi 6 roi ctia modt diém dudc xdc dinh bing bi€u thifc:

E,=I,.cos®’a/hi =1,.h,/r’=1, .cosa.sin® a/d} (6-17)
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B

\ A
dk 90° \ \

Hinh 2. 9

G day:
a :géc giita hai tia sing va dudng thing géc v6i mit phing ngang di
qua diém ki€m tra A;
I, :cudng d6 sdng theo hudng «;
r :bdnkinh cua tia saing(m)
d . :khdang cich tir hinh chi€u ctia tAim ngudn sang dén diém ki€m tra; (m)

a

h, :dd cao tinh téan treo den.(m)

Phuong phdp diém ding tinh téan chi€u sing chung,chi€u sing hdn hdp,chi€u
sang cuc bd,chi€u sdng bén ngodai va chi€u sdng mit phing nghiéng.Phuong phdp nay
dat dugc d6 chinh xdc trong viéc xdc dinh d6 roi tai di€m kiém tra.

3.2 Tinh chdt co bdn ciia phuong phdp diém.

1)chi€u sdng bing dén nung sdng

khi tinh téan theo phuong phdp diém,dau tién chon mot di€m ki€m tratrén bé mit

can chi€u sdng,vdi gid thi€t quang thong mdi béng 12 1000lm.Mdi den trong phong
déu gdi dén diém ki€m tra mot do roi e goi la do roi quy u’(’jc.Té'ng do6 roi quy uGc cla
cdc den gdi dén di€m ki€m tra 1a Xe.

Ngoai ra,cic hé s6 clia trin,tudng,san ciing anh hudng dén d6 roi & vi tri di€m
ki€m tra thong qua hé s6 w > 1.

Dbén chup béng men,dnh sdng truc tiép w=1,1-12

ben guong w=10

Pi€m & gan tudng w 16n hon diém & gitta san.

Mudn ddm bido dd roi nhd nhit E_, theo yéu ciu tai diém ki€m
tra,quang thong tinh téan mdi dén ®_,,phai dat dudc gid tri x4dc dinh dugc gia tri
xdc dinh bdi bi€u thic sau:

®, . =1000.E,, Kip.Se.

v6i: K:hé s6 an tdan

sau khi tinh téan dugc ®,_,tra trong sd ki thuit chon sdng dén tiéu chuin.

2)chi€u siang bing dén hilynh quang.
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Anh sing dén huynh quang dugc phan bd doc theo chiéu dai béng den.Trong ki
thuit tinh téan chi€u sing dé xdc dinh dd roi tuong ddi e thudng dung cic dudng
ding lux khdc so v6i dd roi quy uSc e clia dén nung néng.

Do roi tuong ddi e ciia dén hiynh quang dudc xdc dinh vé6i gid thié€t chiéu cao
treo dén bing mot mét va mat do quang thong P, clia ca day den la:

P, =P, /L ,,=1000 2 m/m (6-18)
g day: ®" ,:quang thong ciia mot bong den;(Im)
L, :chiéu dai cia mdt béng den. (m)
/ Diy dén

hy

.0 g
& bi€m ki€m tra

Hinh 2.10
Téng dd roi tuong ddi e’cia diy dén gdi dén di€ém ki€m trala T e’.
Né&u vi tri diém ki€m tra thudc pham vi dudi diy deén thii chia diy dén thanh
hai phan,khi doé: re'=2xe€e, +2e’ (6-19)

e

et e

/

Day den

* < Piém ki€m tra

Hinh 2.11
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N&u vi tri ki€m tra ngoai pham vi ddy dén thi tong do roi cia diém cin ki€m
tra bing do roi cda diy dén trir di d6 roi do phan phu phitra
2e'=2e'1-2em
e’

2eh e

\

Phan phu Diy dén

N

DPiém ki€m tra
Hinh 2.12
Mudn ddm bdo do roi nhé nhat E . theo yéu cau,tai di€ém ki€m tra phii dat

dugc mat @6 quang thong tinh téan clia dén va dugc xdc dinh bdi bi€u thitc:

®’, .=1000E ,, .Kh, /n.2e (6-20)
Quang thongtinh téan cia tdoan bo day den
b, =P, ..L, (6-21)
s6 lugng deén can xdc dinh theo biéu thic:
ng=®,./P, (6-22)

Néu di bi€t ki€u dén va quang thdng tudng ng clia cdc béng dén ® |, thi
khdang cdchh gitta tim bong den trong mot day d , 1a:
d, =0, /D (6-23)
néu d ,>L , (chi€u dai mdi den)thi s6 lugng béng dén st dung dat yéu cau.
Néu d <L cin ting sd lugng béng dén trong mdi dén,hoic ghép den thanh
ddi mot, hodc ting dan s6 dén sao cho dat yéu cau vé mit bd tri chi€u sdng.
2)chi€u sdng trén mit phing nghiéng

Khi chi€u sing trén mit phing nghiéng,qua di€m kiém tra A 1dp mdt mit phing
ngang phu

/ Vi tri 1 Vi tri 2
hy

Mit phing ngang

) e\/

Hinh2.13
d,: khdang cdch tir hinh chi€u clia tAim ngudn sdng vuodng géc vdi giao tuyén mit
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phing nghiéng va mit phang ngang phu; (m)
d, : khdang c4ch tir hinh chi€u clia tAim ngudn sing dén di€m kiém tra A; (m)
6 :g6c nim vé phia khong dugc chi€u sdng.

P& tim dd roi e quy wdc coi di€fm A nim trén mit phing ngang d€ st dung dudng
dang lux.cdc tri s6 e tim dudc nhin v6i hé s6 ¢ d€ chuyén ddi tir d6 roi trén mit
phing ngang sang mit phing nghiéng.

Hé s6 ¢ dugc x4c dinh trén dd thi tra trong s6 tay ki thuat,khi d6 quang thong
tinh téan clia d&n dugc tinh theo biéu thifc sau:

@, ,=1000.E ,, K/u2ep.e
4)chi€u sang bing dén dit nghiéng
Khi tinh téan chi€u sdng bing dén dit nghiéng,qua di€m kiém tra A 1ap mit phing
ngang phu vi mit phdng nghiéng vudng géc vdi truc dén,khi d6 mit phing ngang phu
dugc nhu mit phing nghiéng v6i mit phing kia.
Hinh 2.14

Pé xdc dinh dd roi tir diy dén gdi dén diém ki€m tra A trén mit phing
ngang,can gid dinh diém ki€m tra A nim trén mit phing vudng géc vdi truc den.Tir
cdc gia tri d /2 va d, xdc dinh dugc d  theo bi€u thic:

dy=+y (d,/2)%+d? (6-24)

khéang cich d, dung d€ xdc dinh d6 roi quy udc e trén cdc dudng ding
lux.Cédc d6 roi quy wéc e tim dugc thudc mit phang vudng géc vdi truc dén goi 1a
€ ngh -

Mudn chuyén tir 6 roi e wgn Sang do roi nim trén mit phing ngang e »theo biéu

thuc:

€pgn = € pgn Ny /d; (6-25)
Quang thong tinh téan dén dugc x4c dinh bing bi€u thitc(2.33) theo e o
@, ,=1000.E ,, K/ w>e (6-26)
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TAI LIEU THAM KHAO
1. NGUYEN XUAN PHU — NGUYEN CONG HIEN

Cung cap dién
Nha xud't bdn khoa hoc va k¥ thuat

2. NGUYEN CONG HIEN

Cung c4p dién cho xi nghiép cdng nghiép
Nha xué't bdn khoa hoc va k¥ thuat

3. TRAN PUC LOI

SCHNEIDER ELECTRIC S.A — Pién cong nghiép
Nha xud't bin thanh phd H5 Chi Minh

4. TO HUU PHUC - BUI NGOC THU

Huéng din thi€t k& 1ip dit dién theo tiéu chudn qudc t& IEC
Nha xu't bdn khoa hoc va k¥ thuat

5. BUINGOC THU

Mang cung cip va phan phdi dién
Nha xu't bdn khoa hoc va k¥ thuat
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