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Gido trinh hé thong 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 phdt 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: H¢ théng cung cap 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.

Khoa Cong Nghé¢ -1 -



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 vdy 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 suat 12,5at, nhiét d6 260° C.
Hoi nude nay 1am 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 ¢6 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.
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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, phdn 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 thdp

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 cin x4c dinh chinh xdc
va 1 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 lam
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 ——————————————————
P | i
! ! 1 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. Pd 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 dudc 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
tha't dién ning. Phu tdi 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 khdang 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 ching 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 so liéu can thi€t d€ 4p dung cdc phuong phap tuong d6i don
gidn dd néu & trén, hoic khi can ning cao do 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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