LOI MO DAU

Trong cong cudc xdy dung va dbéi méi dat nude, nganh cong nghiép
dién lyc luon gitt mot vai tro vé cung quan trong. Hi nay di¢n luc trd thanh
dang ning luong khong thé thiéu dugc trong hau hét cac linh vyc: xay dung,
sinh hoat, giao thong van tai,... Khi xay dung mot nha mady mdéi, mdt khu cong
nghiép, mot khu dan cu méi,... thi viée dau tién phai tinh dén 1a xay dung mot
hé théng cung cép dién dé phuc vu nhu cAu san xudt va sinh hoat cho khu vuc
do.

Sau thoi gian hoc tap tai trudng va qua qué trinh tim hiéu thyc té tai
cong ty dong tau Ha Long. Em da thuc hién dé tai t6t nghiép: “ Thiét ké
cung cap dién cho cong ty déng tau Ha Long ”. Véi sy huéng dan tan tinh
ctia ¢6 giao Th.S Tran Thi Phwong Thao cung cic thiy co trong bd mon
Pién Ty Pong cong nghiép em da hoan thanh dé tai v4i ndi dung bao gdm 5
chuong nhu sau:

Chuong 1: Giéi thiéu chung vé Cong ty dong tau Ha Long.

Chuong 2: X&c dinh PTTT cua tung phén xudng trong nha may.

Chuong 3: Thiét ké mang dién cao ap cho nha may.

Chuong 4: Tinh toan bu cong suat phan khang dé nang cao hé sd cong
suat cho nha may.

Chuong 5: Nbi dat va chong sét

Em xin chan thanh cam on ¢ gido Th.S Tran Thi Phwong Thao cling
v6i cac thdy cb gido trong bd mon dién tu dong cong nghiép truong Pai hoc
Dan 1ap Hai Phong d3 tan tinh huéng dan em trong thoi gian vira qua dé em
hoan thanh d6 an t6t nghiép nay!

Hai Phong, Ngay 25 thang 10 nam 2011

Sinh vién:

Nguyén Dtrc Diing



CHUONG 1
GIOI THIEU CHUNG VE CONG TY PONG TAU

HA LONG

1.1. TIM HIEU CHUNG VE CONG TY.
1.1.1. Loi gio6i thiéu.

Cong ty THNT-MTV dong tau Ha Long, trong nhitng don vi 16n cta
tap doan Cong nghi¢p tau thuy Vi¢t Nam Vinashin Group) trong linh vuyc
dong moi va sua chita phuong tién van tai thuy. D01 ngli can bo cong nhan
vién Cong ty hon 5.000 ngudi v6i bé day kinh nghiém hon 30 nam phat trién,
tiép thu va ung dyung thiét bi, cong nghé k¥ thuat tién tién trén thé gidi.Cong
ty dd dong méi va sira chita nhiéu san pham nhu: Tau ché hang roi, tau dau,
tau ché khi gas long, tau cong trinh dich vy, u ndi, tau Container... dam bao
thoa man cac yéu cau quy pham dang kiém VR, NK, GL, DNV, cac cong udc
qudc té cho khach hang trong va ngoai nudc.

Nha mdy dugc xay dung trén dién tich 45 ha nam canh cang nudc sau
Cai Lan, duong qudc 16 18A, tuyén dudng sat Cai Lan-Yén Vién thuan loi
cho giao thong thuy, bd va dudng sat.Co sd ha tang, trang thiét bi ctia Cong ty
duoc thiét ké va lép dat tor kinh nghiém cta nhiing nudéc nhu Ba Lan, Nhat
Ban, Han Quéc, Italia, Pan Mach...dam bao khai thac hiéu qua va bao toan
moi truong sinh thai. Cung vo1 viée st dung hiéu qua co s ha tﬁng san co,
Cong ty da cha trong ngudn nhan luc, doi méi cong tac quan 1y, dau tu nang
cép, m¢o rong, dua khoa hoc ky thuat, cong nghé tién tién, trang thiét bi hién
dai vao san xuat.

Hé thong nha xudng, kho bai, cau cang, trang thiét bi phuc vu dam bao
cung luc thi céng trén 10 tau c6 trong tai tir 8.700 tin, 12.500 tan dén 75.000
tan, tau chd otd 4900 xe véi cong nghé thi cong theo day chuyén khép kin.

Khu tiép nhan vat tu v6i day chuyén can xir Iy tng suat, ddy chuyén so ché



tén lam sach bang phun hat kim loai, son 16t trudc khi gia cong. Nha xudng
phuc vu gia cong lap rép phan téng doan v& dién tich trén 40.000 m2 dugc
trang bi cac thiét bi chuyén dung gia céng, may 1dc ton 3 truc, may ép thuy
luc 1.500 tén, may udn thép hinh, may cat CNC, han tu dong, hé théng ciu
chuyén c6 kha nang ché tao céc téng doan c¢6 trong lugng toi 8.000 tan. Cac
phan tong doan trudce khi dua 1én déu da duoc lap rap thanh cac khdi dang
modul. Véi dién tich bai lap rap trén 120.000 m2 cung cac thiét bi phuc vu
nhu cau 50 tin, 80 tin, xe chuyén téng doan 150 tan dic biét 1a céng truc 300
tan, 400 tan cho phép lap cac modul hoan chinh véi day du cac hé thong va
thiét bi.

Trién tau ngang c6 chiéu dai 240 m véi 23 xe trién cung 4 can truc c6
sttc nang téi 50 tan cho phép thi cong ddu da va ha thiy tiu trong tai téi
25.000 tan. Pa doc co chiéu dai 250 m, rong 36m voi day di hé thong phu tro
can truc 50 tan, cong truc 300 tan cho phép dong tau va ha thuy tau téi 55.000
tan.Khu can tau trang tri voi tong chiéu dai 750 m, do sau va dién tich quay
trd tau thuan tién dugc trang bi cac thiét bi hé théng phuc vu thi cong, hé
théng chiéu sang phuc vu cong viée lap dat thiét bi, thi, hoan thién va ban
giao tau cac hé théng trang thiét bi phuc vu san Xuat dé)ng bd va hién dai hé
théng cung cap nang lugng, hé thong chiéu sang dam bao san xuat 24/24h.

Cong ty di xdy dung thém mot da ban u cung co s ha tang va cac
trang thiét bj dong bo. Sau khi dy 4n hoan thanh Céng ty du kha ning dong
tau c6 trong tai trén 75.000 tan voi muyc tiéu phat trién bén viing, dap tng tot
nhat yéu cau khach hang, Cong ty TNHH-MTV doéng tau Ha Long dang 1a dia

chi tin cdy ctua khach hang trong nudc va Qudc te.
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Hinh 1.1. So d6 mit bang Cong ty déng tau Ha Long

Trong do:
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10.Phan xuéng 6ng 2

11.Phan xudng 6ng 1
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13.Phan xuong co khi
1.1.2. Co cau t6 chirc cong ty déng tau Ha Long

Téng
giam doc
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PX. Phong dang

1.2. CAC PHAN XUONG - PHONG BAN CHINH TRONG CONG TY
PONG TAU HA LONG.
1.2.1. Phong ki thuat cong ngh¢.

Co6 nhiém vu tiép nhan ban vé thiét ké cua chu tau. Khai trién va chinh
stra, thiét ké cong nghé thi cong cho phu hop véi diéu kién thi cong cua Cong

ty.



Huéng dan va kiém tra ki thuat thi cong cta cic phan xudng tham gia
san xuat tryc tiép cua cong ty.
1.2.1. Phong KCS.

Kiém tra chat luong thi cong ctia cac don vi san xuét
1.2.3. Phong diéu hanh san xuit.

Phan cong cong viéc cho cac by phan san xuét , don dbc tién do san
Xuat ctia cong ty.

1.2.4. Phong k¥ thuat co dién.

C6 nhiém vu t6 chirc quan ly, bdo dudng, stra chira cac thiét bi va co s&
ha tﬁng, tiép nhan cac thiét bi phuc vu san XUt trong Cong ty. Lén ké hoach
van hanh cac nguén nang luong dién, khi, nudc phuc vu cac don vi san XUAt.
1.2.5. Phan xwéng Co dién.

a, Chire nang:

PX Co dién c6 chirc nang: Quan 1y, bao dudng, stra chira cac thiét bi,
dung cuy, van hanh cac nguén nang luong dién, nudc phuc vu san XuAt trong
Cong ty. Truc van hanh hé thong trién ngang phuc vu ha thuy.

b, Nhiém vu:

T6 chirc phuc vu san xuit dam bao sy van hanh lién tuc cac loai may
méc, thiét bi ctia Cong ty theo ké hoach dugc Giam dbc giao.

T chire lép dat, van hanh, stra chira, bao dudng, khai thac st dung cac
may moc, thiét bi va cac cong trinh k¥ thuat co dién, cung cip cac ngudn
nang luong dién, nudc phuc vu cho ké hoach san xuat kinh doanh.

Theo ddi, don dbc, kiém tra giam sat qua trinh thi cong cic phan viéc
dugc giao vé k¥ thuat, chat luong va tién do theo cac yéu cau cua san pham.
Phéi hop v61 cac phong ban, don vi lién quan td chuc thi cong, nghiém thu,
ban giao cac san pham.

Thuc hi¢n cong tadc bao hd an toan lao dong cho nguoi, trang thiét bi

trong qua trinh san xut theo diing quy dinh phéap luat Nha nudc.



Trinh, dé& nghi véi Giam ddc nha may cac phuong an to chirc san xuét
c6 hiéu qua, sang kién cai tién k¥ thuat lam loi cho Cong ty.

Quan ly CB-CNYV, tai san, may moc, trang thiét bi may moc dugc Giam
dbc giao

Lam cac nhiém vu khac duoc Giam ddc giao.

1.2.6. Phan xwéng Co khi.
a, Chiwre nang:

PX Co khi c6 chtrc ning t6 chirc san xuét, gia cong co khi cac chi tiét,
san pham phuc vu déng mdi va stra chita cac phuong tién thuy, cac thiét bi
phuc vu san xuat trong Cong ty va mdt sé cac san pham khac dam bao yéu
cau thiét ké k¥ thuat, cong nghé duoc Giam dbc giao.

b, Nhiém vu:

T6 chirc thuc hién gia cong co khi cac san pham phuc vu theo ké hoach
dong mai, stra chira dugec Giam ddc giao.

Phén tich, danh gia khéi luong, yéu cau k¥ thut cua timg san pham,
thoi gian phai hoan thanh va xay dung ké hoach, trién khai hang muc xudng
t6 san xuat.

Gia cong hé truc chan vit, truc 141, cac thiét bi trén boong, hé bich 6ng,
cac loai buldng dic ching, cin may va mot s chi tiét khac theo ding yéu cau
thiét ké k¥ thuat, cong nghé.

Theo ddi, don déc, kiém tra gidm sat qua trinh thi cong cac phﬁn viéc
duoc giao vé k¥ thuat, chat luong va tién do theo cac yéu ciu ctia san pham.
Phéi hop véi cac phong ban, don vi li€n quan td churc thi cong, nghi¢n thu,
ban giao cac san pham.

Thuc hién cong tac bao hd an toan lao dong cho nguoi, trang thiét bi
trong qua trinh san xut theo diing quy dinh phép luat Nha nudc.

Trinh, dé nghi v6i Giam dbc nha may cac phuong 4n to chirc san xuat

c6 hiéu qua, sang kién cai tién k¥ thuat lam lgi cho Cong ty.



Quan ly CB-CNV, tai san, may moc, trang thiét bi may moc dugc Giam
dbc giao

Lam céac nhiém vu khac duogc Giam ddc giao.

1.2.7. Phan xwéng May tau.
a, Chiwre nang:

PX May tau c6 chirc nang td chirc san xuét, 1ép dat, van hanh, stra chira,
nang cép, hoan cai, phuc hoi hé théng may, thiét bi dong luc, thuy luc cua céac
san pham dugc dong méi va sira chira theo cac tai liéu thiét ké ky thuét cong
nghé.

b, Nhiém vu:

T6 chirc thuc hién viée lép dat, stra chira, nang cép, hoan cai, phuc hoi,
van hanh thir cac may moc, thiét bi, hé théng dong luc, hé thong lai trén cac
san pham dong mai, stra chita theo ké hoach san xuat duoc Giam dc giao.

Phén tich, danh gia khéi luong, yéu cau k¥ thuat cua timg san pham,
tho1 gian phai hoan thanh va xay dung ké hoach, trién khai hang muc xuéng
t0 san xuat.

T6 chirc thi cong tir khi tiép nhan cac san pham, may moc, thiét bi, thuc
hién bao dudng, sira chira, I'Zip dat, van hanh, thir dén giai doan hoan thién cac
san pham theo thiét ké k¥ thuat, cong nghé.

Theo ddi, don ddc, kiém tra, giam sat qua trinh thi cong cac phan viéc
duoc giao vé ky thuat, chat luong, khéi luong va tién do theo yéu cau cla san
pham.

Phdi hop voi cac phong ban, don vi lién quan t6 chire thi cong, nghiém
thu, ban giao cac san pham.

Thuc hién cong tac bao hd an toan lao dong cho ngudi, trang thiét bi
trong qua trinh san xut theo diing quy dinh phép luat Nha nudc.

Trinh, dé nghi véi Giam d6c Cong ty cac phuong an to chiic san xuat

c6 hiéu qua, cac sang kién cai tién k¥ thuat 1am loi cho Cong ty.



Quan 1y CB-CNV, tai san, may moc, trang thiét bi may moc duge Giam
dbc giao.

Lam céac nhiém vu khac duogc Giam ddc giao.

1.2.8. Phan xuéng ong tau 1 va 2.
a, Chiwre nang:

PX 6ng tau co chuc nang td chirc sén xuét, lép dat, stra chira, phuc hoi,
gia cong toan bo hé thdng dng, van cac loai cho phuong tién thuy theo diing
cac tai liéu thiét ké k¥ thuat, cong ngh¢.

b, Nhiém vu:

T6 chire thuc hién lap rép hé thdng éng, van ciia cac phuong tién thuy
theo ké hoach dong mai, sua chira dugec Giam ddc giao.

Phén tich danh gia khéi lugng, yéu cau ky thuat ctia timg san pham,
tho1 gian phai hoan thanh va xay dung ké hoach, trién khai hang muc Xuéng
t0 san xuat.

T chirc thi cong, thyc hién bao dudng, stra chira, gia cong, lép rap, thu
cac hé thong 6ng, van dén giai doan hoan thién cac san pham theo ding yéu
cau thiét ké k¥ thuat, cong nghé.

Theo ddi, dén ddc, kiém tra, gidm sat qua trinh thi cong cac phan viéc
duoc giao vé ki thuat, chat luong, khéi luong va tién do theo cac yéu cau cua
san pham.

Phéi hop véi cac phong ban, don vi lién quan t6 chirc ngiém thu, ban
giao cac san pham.

Thuc hién cong tac bao hd an toan lao dong cho nguoi, thiét bi trong
qué trinh san xuat theo dung quy dinh phap luat Nha nudc.

Trinh, d& nghi v6i Giam dc Cong ty cac phuong an td chirc san xuat c6 hiéu
qua, cac sang kién cai tién k¥ thuat lam lgi cho Céng ty.

Quan Iy CB-CNV, tai san, may moc, trang thiét bi may méc dugc Giam

doc giao.



Lam cac nhiém vu khac duge Giam ddc giao.

1.2.9. Phan xwéng Trang bi.
a, Chirc nang:

PX Trang bi c¢6 chirc ning to chirc san xuit dong méi, ché tao céc
thuong tang cho céac loai tau duoc dong méi trong Cong ty, gia cong ché tao
cac thiét bi cho tau thuy. Ngoai ra con stra chita, nang cap cac san pham vao
Cong ty stra chita, ché tao cac loai két cdu thép phu hop véi trang thiét bi cia
PX.

b, Nhiém vu:

T6 chirc san xuat dong mdi, stra chita, nang cap, hoan cai cac san pham
theo ké hoach san xuét dugc Giam ddc giao.

Phén tich, danh gia khéi luong cong viée, yéu cau k§ thut cua ting san
pham, thoi gian phai hoan thanh va xay dung ké hoach va trién khai hang muc
cong viéc xudng td san xuat.

T6 chuc thi cong: gia céng, han, ldp rap cac thiét bj boong, cic hé
théng lan can, cau thang, hé thong cira ra vao, hé thong thong gi6 trén cac san
pham, cac phan tong doan dén giai doan hoan thién san pham theo quy trinh
cong nghé, két hop véi PX Vo tau dé thuc hién khau phong dang; gia cong,
cat may va cac hang muc khac vuot qué kha ning cia trang thiét bi..

Theo ddi, don ddc, giam sat kiém tra cac phan viéc dugc giao vé k¥
thuat, chat luong, khoi luong va tién do theo cac yéu cau cta san pham.

Phoi hop véi cac phong ban, don vi lién quan t6 chirc nghiém thu, ban giao
cac san pham.

Thuc hi¢n cong tadc bao hd an toan lao dong cho nguoi, thiét bi trong
qua trinh san xut theo diing quy dinh phap luat Nha nudc.

Trinh, d& nghi v6i Giam ddc Cong ty cac phuong an td chirc san xuét

c6 hidu qua, cac sang kién cai tién k¥ thuat lam loi cho Cong ty.
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Quan ly CB-CNV, tai san, may moc, trang thiét bi may moc dugc Giam
dbc giao.

Lam céac nhiém vu khac duogc Giam ddc giao.

1.2.10. Phan xwéng vé 1, vé 3.
a, Chiwre nang:

C6 chirc nang to chirc san xuit dong méi va sira chita phan than tau,
cac loai phuong tién thuy va gia cong ché tao cac két cau thép duge Cong ty
giao theo dung cac tai li€u k¥ thuat da duoc duyét.

b, Nhiém vu:

T6 chirc san xuit dong mdi, stra chita theo ké hoach san xuit duoc
Giam déc giao.

Phén tich, danh gia khéi luong cong viée, yéu cau k§ thut cua ting san
phém, tho1 gian phai hoan thanh va xay dung ké hoach va trién khai hang muc
cong viéc xudng td san xuat.

T6 chirc thi cong tir khau phong dang, ha liéu; gia cong; han lap rap cac
phan tong doan dén giai doan hoan thién san pham theo quy trinh cong nghé.

Theo doi, don ddc, giam sat kiém tra cac phan viéc dugc giao vé k¥
thuét, chat lugng, khoi luong va tién do theo cac yéu cAu cua san phém.

Phoi hop vdi cac phong ban, don vi lién quan to chire thi cong, nghiém
thu, ban giao cac san pham.

Thuc hién cong tac bao hd an toan lao dong cho ngudi, thiét bi trong
qua trinh san xut theo diing quy dinh phép luat Nha nudc.

Trinh, dé nghi v6i Giam déc Cong ty cac phuong an to chirc san xuét
c6 hidu qua, cac sang kién cai tién k¥ thuat lam loi cho Cong ty.

Quan ly CB-CNV, tai san, may moc, trang thiét bi may moc duge Giam
dbc giao.

Lam céc nhiém vy khac duge Giam ddc giao.

1.2.11. Phan xwéng Moc-Xay dung.
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a, Chirc nang:

Phan xuong mdc-xay dung c6 chirc nang td chirc san xuét, tao khuon
mau, lép dat, trang bi noi that vé phﬁn moc- xay dung trén cac phuong ti¢n
thuy va thi cong, stra chita cac nha xudng trén mit bang toan cong ty.

b, Nhiém vu:

T chirc san xut, lam khudn mau, gia cong cac san pham phuc vu dong
méi, stra chira theo ké hoach san xuét duoc Giam dbc giao.

Phén tich, danh gia khéi luong cong viée, yéu cau k§ thut cua ting san
pham, thoi gian phai hoan thanh va xay dung ké hoach va trién khai hang muc
cong viéc xudng to san xuit.

T6 chuic lap dat cac trang bi ndi that trén cic san pham; thi cong xay
dung cac nha xudng trong Cong ty.

Theo ddi, don ddc, giam sat kiém tra cac phan viéc dugc giao vé k¥
thuét, chat luong, khoi luong va tién do theo cac yeu cau cua san phém.

Phéi hop v61 cac phong ban, don vi lién quan t6 chuc thi cong, nghiém thu,
ban giao cac san pham.

Thuc hién cong tac bdo hd an toan lao dong cho ngudi, thiét bi trong
qua trinh san xut theo diing quy dinh phap luat Nha nudc.

Trinh, dé nghi v6i Giam déc Cong ty cac phuong an td chirc san xuét
c6 hiéu qua, cac sang kién cai tién k¥ thuat 1am loi cho Cong ty.

Quan 1y can by cong nhan vién, tai sdn, may moc, trang thiét bi may
moéc duge Giam doc giao.

Lam cac nhiém vu khac duge Giam ddc giao.

1.3. Quy trinh cong nghé.
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) PXLS va STP1
Tiép nhan céc loai ton, thép hinh.
T6 chuc thi cong 1am sach bé mat, son 16t.

Phong Ky thuit
cong nghé
Béc tach céc phan
tong doan tir ban
vé thiét ké. Thiét

ké cong nghé thi
cong, dy tru vat
tu chuyén cho céc
don vi

A 4

v Phan xwéng Phan xuéng vo6 2
Pha 3 3 trang tri, LS va Tiép nhan ban v&,
4n xwong vo STP 1va2 quy trinh cong
1,34 Tiéo nha A
iép nhén quy nghé.

Tiép nhéan ban v,
quy trinh cong
nghé.

T4 chirc thi cong
lap rap cac phan
tong doan vo.

T6 chirc nghiém

T4 chire thi cong,
lap rap dau da cac
phan téng hoan
thién phan vo tau.
T4 chirc nghiém
thu cac san pham

trinh cong nghé.
Té chirc thi cong
chai gi, lam sach
va son 16t cac
phan tong doan.
T6 chirc nghiém

A 4

\ 4

o o wAn vha thu cac san phém voi ph(‘)pg KCS,
u Ci‘lc‘ Sané’cgm v6i phong KCS, ddng ki€ém va chu

volphong 8L, dang kiém va chu tau

dang kiém va chu t

tau -

A 4

Phan xwéng
trang tri, LS va
STP1va2

Tiép nhan quy
trinh cong nghé.
T4 chic thi cong
chai gi, lam sach
va son hoan thién
phan vo tau.

T4 chirc nghiém
thu céc san pham
v6i phong KCS,
dang kiém va chu
tau

Phén xwéng may tau
Tiép nhén ban v&, quy trinh cong nghé.
Té chirc thi cong lap dat cac thiét bi, may moc trén cac san phim
sau khi da ddu da. T6 chirc nghiém thu cac san pham véi phong
KCS, dang kiém va chu tau

Phan xuéng mdc tau
Tiép nhan ban v&, quy trinh cong nghé.
T chirc thi cong lap dat cac trang bi ndi thit trén cac san pham sau
khi da dau da. To chie nghiém thu cic san pham véi phong KCS,
dang kiém va chi tau

Phén xwéng trang bi
Tiép nhan ban v&, quy trinh cong nghé.
T chirc thi cong lap dit cac phan: cau thang, lan can, thong hoi,
clra, san.. trén cac san pham sau khi da dau da. T6 chirc nghiém thu
cac san phdm v6i phong KCS, diang kiém va chu tau

Phan xwéng dién tau
Tiép nhan ban v&, quy trinh cong nghé.
T chire thi cong la'ip dat céc thiét bi trén cac phéan téng doan vo,
cac san pham sau khi di dau da. T chirc nghiém thu cac san pham
v6i phong KCS, dang kiém va chu tau

Phén xwéng ong 1, 2
Tiép nhan ban v&, quy trinh cong nghé.
T6 chire thi cong 1ap rap cac hé thong dng trén cac phén tong doan
v va trén cac san pham sau khi da ddu da. T chire nghiém thu cac
san pham v6i phong KCS, dang kiém va chu tau

!
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A 4

Tién hanh thir
nghiéng 1éch,
khong tai.

Chay thir cac thiét
bi trén tau.

Chay thu duong
dai. Hoan thién
cac hang muyc con
ton dong sau khi
thar.

Ban giao tau.




CHUONG 2

XAC PINH PHU TAI TiNH TOAN CUA TUNG PHAN

XUONG TRONG NHA MAY

Nha may cé 13 phan xudng nhu sau:

Bang 2.1. Cong suit diit va dién tich cac phan xwéng trong nha may

STT Tén phan xuong Cong suat dat Dién tich
Pa(kW) F(m’)
1 | Phan xudng rén 130.75 576
2 | Phan xudéng phong dang 13.2 1920
3 | Phan xudng may tau 92.1 3200
4 | Phan xuong hat mai 43 2050
5 | Phan xudng vo 3 846.62 22800
6 | Phan xudngvo 1 228.3 9216
7 | Phan xudng trang bi 123.2 2050
8 | Phan xudng dién tau 38.8 2048
9 | Phan xudéng mdc 35.7 1600
10 | Phéan xudng ong 2 130.85 2160
11 | Phan xudng 6ng 1 194.3 2500
12 | Phan xuéng co di¢n Theo tinh toan 2400
13 | Phan xuong co khi Theo tinh toan 5500

2.1. XAC PINH PHU TAI TiNH TOAN THEO CONG SUAT PAT VA

HE SO NHU CAU.
¢ Phuong phép tinh toan:
Theo phuong phap nay co:

I:)tt = Pdl + Pcs
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Qu = Pu. 199 (2.2)
Trong do:

tgep: Suy ra tir cta cac thiét bi. Néu cosp cia cac thiét bj trong nhom
khéng gidng nhau cho phép dung cose trung binh dé tinh toan.

Cong suat chiéu sang dong lyc duoc tinh theo:

Pas=Kne . Pa (2.3)
Trong do:

Kne: La hé s6 nhu cu cua thiét bi hodc cua nhom thiét bi dugce tra trong
sO tay ki thuat.

P,: La cong suét dat caa phan xudng

Phu tai chiéu sang dugc tinh theo cong suat chiéu sang trén mot don vi
dién tich:

Pes = Po.F (24)
Trong do:

Po: sut chiéu sang trén mot don vi dién tich ( W/m?).

F: dién tich can duoc chiéu sang (m?).

Can phai can nhic xem st dung loai boéng dén nao thich hop. Néu st
dung béng dén soi dt thi cosp = 1 va Qg = 0. Néu dung dén tuyp thi cosp =
0,6 +0,8.

Khi do:
Qes = Pes: 190 (2.5)

Tir day ta d& dang tinh duoc phu tai tinh todn toan phan ctia mdi phan xuodng :

Stt:\/Ptt+ PCSE+ Qn+ch (2.6)
2.1.1.Phan xwéng ren.
Cong suatdat : P,=130.75 kW
Dién tich xuong : F =576 m?

Tra bang ta c6: K, =0.5
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cos p=0.6

Cong suét chiéu sang: Py = 15 W/m?
Cong sudt tinh toan dong luc

Pas=Kne . P4=0.5.130.75 = 65.375 kW
Cong suét tinh toan chiéu sang

Pes= Po.F =15 .576 = 8640 W =8.64 kW
Cong suét tinh toan tic dung cua phan xuong

Py = Pg + P = 65.375 + 8.64 = 74.015 kW
Cong suat tinh toan phan khang ctia phan xudng

Qu=Qu =Py tg ¢ = 63.375. % = 87.2 KVAr

Cong suit tinh toan toan phan ctia phan xudng

Sy = P2 +Q, = J74.0152 +87.2% =114.38 kVA

2.1.2. Phan xuwéng phong dang.
Cong suatdat : P,=13.2 kW
Dién tich xuong : F = 1920 m?
Tra bang ta c6: Ky, = 0.6
cos p =0.7
Cong suét chiéu sang: Py = 15 W/m?
Cong suét tinh toan dong luc
P#=kne . P4=0.6.13.2 =7.92 kW
Cong suét tinh toan chiéu sang
Pes= Po.F =15.1920 = 28800 W = 28.8 kW
Cong suét tinh toan tic dung cua phan xuong
Pi=Pg + P =7.92 + 28.8 = 36.72 kW
Cong suit tinh toan phan khang ctia phan xuong

Qu=Qu=Pas tgp=7.92.1.02=8.08 kVAr
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Cong suit tinh toan toan phan cia phan xudng

Su= P2 +Q,’ = V/36.72° +8.08° = 37.6 kVA

2.1.3. Phan xwéng may tau.
Cong suat dat : P,=92.1 kW
Dién tich xwong : F = 3200 m’
Tra bang ta co: K, =0.7
cos ¢ =0.8
Cong suét chiéu sang: Py = 15 W/m?
Cong suat tinh toan dong luc
Pa#=Kn . P#4=0.7 .92.1 = 67.47 KW
Cong suat tinh toan chiéu sang
Pes= Po.F = 15 . 3200 = 48000 W = 48 kW
Cong suat tinh toan tac dung ctia phan xudng
Py =Pa + P = 64.47 + 48 = 112.47 kW
Cong suit tinh toan phan khang ctia phan xudng

Qtt = le =Py tgop= 64.47 . 0.75 = 48.353 kVAr

Cong suit tinh toan toan phan ctia phan xudng

Sy = P’ +0Q,° = V112.472 + 48.353° = 122.42 kVA

2.1.4. Phan xwéng hat mai.

Cong suatdat : P,=43 kW

Dién tich xwéng : F = 2050 m’
Tra bang ta c0: K, =0.7

cosp =0.8
Cong suét chiéu sang: Py = 15 W/m?
Cong suét tinh toan dong luc
Ps#=kne . P4=0.7.43 =30.1 kW

Cong suat tinh todn chiéu sang
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Pes= Po.F =15 . 2050 = 30750 W = 30.75 kW
Cong sudt tinh toan tac dung ctia phan xudng

Py = Pg + Pes = 30.1 + 30.75 = 60.85 kW
Cong suét tinh toan phan khang ctia phan xudng

Qtt = le =Py tg Q= 30.1.0.75 =22.575 kVAr

Cong suit tinh toan toan phan ctia phan xudng

Sy = P’ +0Q,> = /60.85° + 22.575° = 64.90 kVA

2.1.5. Phan xwéng vé 3.
Cong suat dat : P,=846.62 kW
Dién tich xuéng : F = 22800 m?
Tra bang ta c6: Ky, =0.5
cos ¢ = 0.6
Cong sut chiéu sang: Po= 15 W/m?
Cong suit tinh toan dong luc
P#=kne . Ps=0.5.846.62 = 423.31 kW
Cong suét tinh toan chiéu sang
Pes= Po.F = 15. 22800 = 342000 W = 342 kW
Cong suat tinh toan tac dung ctia phan xudng
P =Pagy + P = 423.31 + 342 = 765.31 kW

Cong suat tinh toan phan khang ctia phan xudng
Qu=Qu=Pa.tg p=42331.  =564.4 KVAr

Cong suit tinh toan toan phan cta phan xuéng

Sy = P’ +0Q,° = 765.31% +564.4% = 950.93 kVA

2.1.6. Phan xudng vo 1.
Cong suatdat : P,=228.3 kW
Dién tich xuong : F = 9216 m?
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Tra bang ta c6: Ky, =0.5
cos ¢ = 0.6

Cong suét chiéu sang: Py = 15 W/m?
Cong sudt tinh toan dong luc

Pa=kKn . Ps=0.5.228.3 =114.15 kW
Cong suét tinh toan chiéu sang

Pes= Po.F = 15.9216 = 138240 W = 138.24 kW
Cong suét tinh toan tic dung cua phan xuong

Py = Pg + Pes = 114,15 + 138.24 = 252.39 kW

Cong sudt tinh toan phan khang cta phan xudng
Qu=Qu=Pa.tg ¢ = 11415, - = 152.2KVAr

Cong suat tinh toan toan phan ciia phan xuong

Su= P2 +Q,° = v/252.392 +152.22 = 294.73 KVA

2.1.7. Phan xudéng trang bi.
Cong suat dat : P,=123.2 kW
Dién tich xuéng :  F = 2050 m?
Tra bang ta c6: Kk, =0.4
cos ¢ =0.7
Cong suét chiéu sang: Py = 15 W/m?
Cong suit tinh toan dong luc
Pa=kKny . Ps=0.4.123.2 =49.28 kW
Cong suat tinh toan chiéu sang
Pes= Po.F =15 . 2050 = 30750 W = 30.75 kW
Cong suét tinh toan tic dung ctia phan xuong
Pi = Pg + Pes = 49.28 + 30.75 = 80.03 kW
Cong sudt tinh toan phan khang cta phan xudng

Qtt = le = Pd[. tg Q= 49.28. 1.02 =50.27 kVAr
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Cong suit tinh toan toan phan cia phan xudng

Su = P2 +Q,’ = v/80.03° +50.272 = 94.51 kVA

2.1.8. Phan xwdéng di€én tau.
Cong suatdat : P,=38.8 kW
Dién tich xuong : F = 2048 m?
Tra bang ta c6: Ky, =0.8
cos ¢ =0.9
Cong suét chiéu sang: Py = 15 W/m?
Cong suat tinh toan dong luc
Ps#=Kny . P;=0.8.38.8 =31.04 kW
Cong suat tinh toan chiéu sang
Pes= Po.F = 15.2048 = 30720 W = 30.72 kW
Cong suat tinh toan tac dung ctia phan xudng
Py =Pg+ P =31.04 + 30.72 = 61.76 kW
Cong suit tinh toan phan khang ctia phan xudng
Qu=Qu=Ps tgp=31.04. 0.484 =15.03 kVAr

Cong suat tinh toan toan phan ctia phan xudng

Si= P> +Q,’ = V61.76°+15.03° = 63.56 KVA

2.1.9. Phan xwéng mdoc.

Cong suatdat : P,=35.7 kW

Dién tich xwong : F = 1600 m*
Tra bang ta c6: Ky, =0.5

cos ¢ = 0.6
Cong suat chiéu sang: Po= 15 W/m®
Cong suét tinh toan dong luc
Ps=Kn . P;=05.35.7=17.85 kW

Cong suét tinh toan chiéu sang

Pes= Po.F =15 . 1600 = 22400 W = 22.4 kW
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Cong suit tinh toan tac dung ctia phan xudng
Ptt = Pdl + PCS = 17.85 + 22.4= 40.25kW

Cong suét tinh toan phan khang ctia phan xudng
Qu=Qu=Pu.tgp=1785. © =23.8KVAr

Cong suit tinh toan toan phan ctia phan xudng
Si = P,° +Q,° = v40.25% +23.8° = 46.76 kVA

2.1.10. Phan xwéng ong 2.
Cong suatdat : P,=130.85kW
Dién tich xuong : F = 2160 m?
Tra bang ta c6: Ky, = 0.6
cos ¢ =0.7
Cong suét chiéu sang: Py = 12 W/m?
Cong suét tinh toan dong luc
P#=kKne . P#=0.6.130.85 = 78.51 kW
Cong suét tinh toan chiéu sang
Pes=Po.F =12 . 2160 = 25920 W = 25.92 kW
Cong suat tinh toan tac dung ctia phan xudng
Py =Py + P = 78.51 + 25.92 = 140.43 kW
Cong suat tinh toan phan khang ctia phan xudng
Qu=Qu=Ps. tgp=7851. 1.02=80.1kVAr

Cong suit tinh toan toan phan ctia phan xudng

Si= P +Q,° = 104.432 +80.1 = 131.61 KVA

2.1.11. Phan xwéng ong 1.
Cong suat dat : P,=194.3 kW
Dién tich xuwéng : F = 2500 m?
Tra bang ta c6: Ky, =0.6
cos ¢ =0.7
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Cong suét chiéu sang: Py = 12 W/m?
Cong sudt tinh toan dong luc

P#=kKne . P4=0.6.194.3 = 116.58 kW
Cong suét tinh toan chiéu sang

Pes= Po.F =12 . 2500 = 30000 W = 30.00 kW
Cong suét tinh toan tic dung cua phan xuong

P¢ = Pas + Pes = 116.58 + 30.00 = 146.58 kW
Cong suét tinh toan phan khang ctia phan xudng

Qu=Qs=Ps tgp=116.58. 1.02 =118.91 kVAr

Cong suit tinh toan toan phan ctia phan xudng

Su= +/P7+Q,2 = V46,587 +118.917 = 118.75 KVA

2.2. PHUONG PHAP XAC PINH PHU TAI TINH TOAN THEO CONG
SUAT TRUNG BINH VA HE SO CUC PAL
2.2.1. Phwong phap.

Ptt = kmax . Pth = kmax . de . Z Pdmi (2.7)

i=1

Trong d6: Py - cong suat trung binh ctia phu tait trong ca mang tai lén nhét

P, - tong cong suit dinh mirc cua thiét bi hodc nhom thiét bi (kW)

n
m
i=1

kg - hé s st dung cong suét tac dung cua phu tai ( h¢ s6 str dung
chung cua nhém phu tai co thé duoc xac dinh tir hé sb sir dung cua tung thiét
bi don 1¢ - tra trong s tay k¥ thuat )

Kmax - hé s cuc daicong suat tac dung ctia nhoém thiét bi (h¢ $6 nay sé
duogc xac dinh theo so thiét bi dién hiéu qua va hé sb str dung cia nhdm may)
, tra trong s0 tay k¥ thuat theo quan hé :

Kinax= f (Mhg, ko) (28)

Nhg- 1 s thiét bi dung dién higu qua:
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Nhg= ~—2 (1am tron s ) (2.9)

n 2
[Z Pdmij

Z szmi
i=1

Tuy nhién biéu thirc nay khong thuan loi khi sb thiét bi trong nhom 16n.

+ Khi n>4 thi dung phuong phap gin dung dé xac dinh ny, véi sai so:

dmmin

Trong do :
P, . P, . :congsuatlén nhat va nho nhat cua thiét bi trong nhom.

+ Néu trong n thiét bi c6 nl thiét bi ma tong cong suat ctia nl thiét bi

khong 16n hon 5% cong suét cia ca nhom:

n

> P,. <5% > P, thi nyg=n—-n;
i=1

i=1

n

ZE P
1 —_ Pd‘mrmx 3 —_ i=1 dmi
+Khi m= Fom o3 k<02 thing = <n,

dmmin dmmax

Khi khong ap dung dugc 2 truong hop trén thi viéc xac dinh npg tién
hanh theo céc budc sau:
e Tinhnvan;
Trong d6: n 14 tong sb thiét bi trong nhom
nl 1a sb thiét bi c6 céng suit khong nhé hon mot nira cong sut
ctia thiét bi c6 cong suat 16n nhat trong nhém

e Tih P=YP, ,P,=3P, (2.10)
i=1

i=1

~— R

e Tinhn==2 p =2 (2.11)

=R

P
e Trabangtim n; =f ﬁ*,P*:

e Tinh nyy=n;,.n (2.12)
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Phuong phap nay thudng duoc dung dé tinh phu tait tinh toan cho mot
nhom thiét bi, cho cac tu dong luc trong toan bd phan xudng. N6 cho mot két
qua kha chinh xac nhung lai doi hoi mot luong thong tin kha ddy du vé cac
phu tai nhu: ché d6 lam viéc cta tung phu tai, cong suét dit cua tung phu tai,
s6 luong thiét bi trong NhOmM ( Kgi, Kami , cOSQ ...)

2.2.2. Phan nhém phu tai (theo ban vé mit bang phan xuéng).

Pé phan nhom phu téi ta dya vao nguyén tic sau:

1. Céac thiét bi trong 1 nhém phai c6 vi tri gin nhau trén mit bang ( diéu nay
s& thuan tién cho viéc di day tranh chong chéo, giam ton that..)

2. Cac thiét bj trong nhom c6 cung ché d6 lam viéc ( diéu nay s& thuan tién
cho viéc tinh toan va cung cép dién sau nay, vi du néu nhém thiét bi co
cung ché do lam viéc, tie cb cung dd thi phu tai vay ta co thé tra chung
duoc , , ,... vanéu ching lai ¢6 cung cong suét nita thi so thiét bj dién
hiéu qua s€ dung béng s6 thiét bi thuc té vi vay viéc xac dinh phu tai cho
cac nhom thiét bi nay s& rat d& dang.)

3. Cac thiét bi trong cac nhém nén duoc phan bo dé tong cong suat clia cac
nhém it chénh 1éch nhat ( diéu nay néu thuc hién dugce sé tao ra tinh déng
loat cho cac trang thiét bi cung cép dién. Vi du trong phan xuong chi tdn
tai mdt loai tu dong luc va nhu vay thi n6 s€ kéo theo 1a cac duong céap
cung cap dién cho ching cung céc trang thiét bi bao vé ciing s& dugc dong
loat hoa, tao diéu kién cho viéc lép dat nhanh ké ca viéc quan ly stra chira,
thay thé va duy trit sau nay rat thuan loi...).

4. Ngoaira s thiét bi trong ciing mot nhom ciing khong nén qua nhiéu vi s6
16 ra cia mot ti dong luc cling bi khéng ché ( thong thuong s6 16 ra 16m
nhét cua cac ti dong luc duoc ché tao sin cling khong qua 8 ). Tét nhién
diéu nay ciing khong c6 nghia 1a s thiét bi trong mdi nhém khong nén qua
8 thiét bi. Vi 116 ra tir ta dong lyc c6 thé chi di dén 1 thiét bi, nhung no6 c6

thé duoc kéo moc xich dén vai thiét bi ( nhat 13 khi cac thiét bi d6 c6 cong
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suit nho va khong yéu cau cao vé do tin cdy cung cip dién ). Tuy nhién
khi s6 thiét bi cia 1 nhém qué nhiéu ciing s& 1am phirc tap héa trong van
hanh va lam giam d6 tin cdy cung cip dién cho ting thiét bi.

5. Ngoai ra cac thiét bi doi khi con dugc nhom lai theo cic yéu ciu riéng cua
viéc quan ly hanh chinh hodc quan ly hoach todn riéng biét ctia tirng bd
phan trong phan xudng.

2.2.3. Phan xudéng co khi.

2.2.3.1. Phan nhom phu tai.

Dua theo nguyén tic phan nhém phu tai dién di néu trén va cin ct vao

vi tri, cong suat thiét bi bd tri trén mit bang phan xudng cd thé chia ra cac

thiét bi trong phan xudng co khi thanh cac nhom phu tai. Két qua phan nhom

duogc tong két trong bang 2.1.

Bang 2.1. Tong hop két qua phan nhom phu tai dién.

Ky hiéu | Cong

STT Tén thiét bi M3 hiéu S6 luong | trén mat |  suét
bang (kW)

Nhom 1
1 | May mai S0O-300 2 1 2x1
2 | May tién RVA25 2 2 2x9
3 | May tién RV40 2 3 2x12
4 | May cua BKA30 1 4 1x2
5 | May khoan WAKA 1 5 1x5
6 | May tién TUB 3 6 3x7
7 | May tién phay FWD25 4 7 4x9
8 | May bao PAB40 1 8 1x15
May mai mat 1 9 Ix7
’ phang nghiéng
Cong nhom 1 17 130
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Nhém 2

1 | May tién TUJ 48x1500 5 10 5x6.7
2 | May tién TUD 50x1000 2 11 2X6.7
3 | May tién TUD40x10400 2 12 2X6.7
4 | May tién TUE 40x1000 4 13 4xX6.7
5 | May cua BKA30 1 4 1x2
6 | May tién ding HWCa - 10 1 14 1x110
7 | May phay khoan 1 15 1x20
8 | May phay khoan WFB80 1 16 1x16
Cong nhom 2 17 235.1
Nhom 3
1 | May mai SO-30 1 1 1x1
2 | Méy tién phay FWD25 6 7 6x9
3 | May bao PAB40 2 8 2x15
4 | May tién TUD 50x2000 10 17 10 x 6.7
5 | May tién TRA 3000 1 18 1x70
6 May phay van WEB40 1 19 1x6
nang
. Mé}y mai mat v A3 1 20 1x75
phang nghiéng
8 | May khoan ban WS15 2 21 2x1.5
9 | May khoan can WRS - 50/1.6 1 22 1x15
10 | Méay bao PABP63 3 23 3x6.3
11 | May xoc DDA - 16 1 24 1x16
12 | May khoan dimg WED32 1 25 1x3
Cong nhom 3 30 214.9
Nhom 4
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1 | May khoan can WRS - 50/1.6 1 22 1x15
2 | May tién TKA90x10000 1 27 1x22
3 | May tién TCC160 1 28 1x8
4 | May tién TRA70x4000 2 29 2x15
5 | May tién TUJ50Mx2000 1 30 1x6.7
6 | May tién TUJ488x2000 2 31 1x6.7
. I\flay phay banh R 1 32 1x8.7
rang
8 | May mai SPD - 30 1 33 1x7
9 | May mai SAB - 80 1 34 1x32
10 | May mai 16 SOB - 160 1 35 1x20
11 | May mai SWB 25 1 36 1x6
12 | May mai BH 40 - 1500 1 37 1x6
13 | May truc 1 38 1x14
Cong nhom 4 15 175.3

2.2.3.2. Tinh phu tii tinh toan cho tirng nhém trong phan xuéng co khi.

Vi phan xuong co khi ta co: Ky =0.2

Cosp = 0.6 — tagp = %
% Nhom 1
Ki hi¢u
, Cong Dong dién
, SO trén ,
TT | Tén thiét bi Ma3 hi¢u suat ldm
lugng | mat
. (kW) (A)
bang
1 | May mai S0O-300 2 1 2x1 2x2.53
2 | May tién RVA 25 2 2 2Xx9 2Xx22.79
3 | May tién RV40 2 3 2x12 2 x 30.39
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4 | May cua BKA30 1 4 1x2 1x5.06
5 | May khoan WARKA 1 5 1x5 1x12.66
6 | May tién TUB 3 6 3x7 3x17.73
7 | May tién phay FWD25 4 7 4x9 4x22.79
8 | May bao PAB40 1 8 1x15 1x37.98
May mai mat 9 1x17.73
9 , 1 1x7
phang nghiéng
Cong nhom 1 17 329.2
n=17,n,=9
Py =3P, =93 kW
i=1
o2 053
n 17
—
p=P =98 _g70
Pz 130
Tirn va P tra bang ta co : n,, =0.82
= Nhg=n,, .n=0.82.17 =13.94
Vay phu tdi nhom 1 s€ 1a :
Pit = Kmax - Pto = Kmax - Ksa . Py = 1.67 x 0.2 x 30 = 43.42 kW
Qu = Py. tagp = 43.42 % = 57.89 kVAr
% Nhom 2
Ki hiéu A
S . . Cong | Dong dién
, SO trén ,
Tén thiét b1 Ma hiéu suat lim
lugng | mat
T ‘ (kW) (A)
bang
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1 | May tién TUJ48x1500 5 10 5x6.7 | 5x16.965
2 | May tién TUD50x1000 2 11 2X6.7 | 2x16.965
3 | May ti¢n TUD40x1000 2 12 2X6.7 | 2x16.965
4 | May tién TUE40x1000 4 13 4x6.7 | 4x16.965
5 | May cua BKA30 1 4 1x?2 1 x5.06
6 | May tién dung HWCa - 10 1 14 1x110| 1x278.55
May pha
7 y phay 1 15 1x20 1 x50.64
khoan
May phay
8 WFB80 1 16 1x16 1x40.52
khoan
Céng nhém 2 17 2351 | 595.33
n=17,n=1
P.= 3P, =110 kW
i=1
nf==1 _00s58
n 17
=
pr= P - 110 _§5y
p, 231

Tirn va P tra bang ta co : n,, = 0.26
= Npg=n,, .N=0.26 x 17 =4.42

Vay phu tdi nhom 2 s€ 1a :

Pit = Kmax - Pio = Kmax - Ksa . Py =2.64 x 0.2 x 235.1 = 124.13 kW

Qu = Py. tagp = 124.13 « % = 165.51 kVAr

** Nhém 3

TT Tén thiét bi M3 hiéu S6 | Kihiéu

Cong suat
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lrong | trén mat (kW)
bang

1 | May mai SO-30 1 1 1x1
2 | May tién phay FWD25 6 7 6x9
3 | May bao PAB40 2 8 2x15
4 | May tién TUD50x2000 | 10 17 10 x 6.7
5 | May tién TRA 3000 1 18 1x70
6 Nféy phay van WFB40 1 19 1x6

nang
7 Méty mai mat FYA32 1 20 1x7.5

phang nghiéng
8 | May khoan ban WS15 2 21 2x1.5
9 | May khoan can WRS- 50/1.6 1 22 1x15
10 | May bao PABP63 3 23 3x6.3
11 | May xoc DDA - 16 1 24 1x16
12 | May khoan dting WED32 1 25 1x3

Cong nhom 3 30 214.9

n=30,n=9
P.= 3P, =100 KW
i1
n"o 203
=
p*= Piz - % = 0.465

Tun vaP trabangtaco: n;, =0.86

= Npg =Ny, .N=0.86 x 30=24.9

= Knx =1.4
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Vay phu tai nhdm 3 s€ 1a :

Pit = Kmax - Pto = Kmax - Ksa . Py = 1.4 x 0.2 x 214.9 = 60.172 kW

Qu = Py. tagp = 60.172 x % = 80.23 kVAr

< Nhom 4
. Ki hiéu .
TT | Tén thiét bi M3 hiéu >0 trén mit Cong suat

lurong bing (kW)

1 |Maykhoancan | WRS50/1.6 1 22 1x1.5
2 | May tién TKA90x10000 | 1 27 1x22
3 | May tién TCC160 1 28 1x8
4 | May tién TRA70x4000 | 2 29 2x15
5 | May tién TUJ50Mx2000 | 1 30 1x6.7
6 | May tién TUJ488x2000 | 2 31 1x6.7
7 '\f'ay phay bank ZFB 50 1 32 1x8.7

rang
8 | May mai SPD - 30 1 33 1x7
9 | May mai SAB - 80 1 34 1x32
10 | May mai 16 SOB - 160 1 35 1x 20
11 | May mai SWB 25 1 36 1x6
12 | May mai BH40-1500 | 1 37 1x6
13 | Can truc C25 1 38 1x14
Cong nhom 4 15 175.3
n=15,n;=3

P,= 3P, =74 kW

i=1
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Tun vaP trabangtaco: n;, =0.76
= Npg=n, .Nn=076x15=114

Vay phu tdi nhom 4 s¢€ 1a :
Pit = Kmax - Pio = Kmax - Ksa . Py = 1.8 x 0.2 x 175.3 = 63.11 kW

Qu = Py. tagp = 63.11 x % = 84.14 KVAr

2.2.3.3. Tinh phu tii chiéu sang cho toan phin xwéng co khi.
Phy tai chiéu sang clia phan xudng co khi duoc xac dinh theo phuong

phap suat chiéu sang trén 1 don vi dién tich.

PCS = PO . F
Trong d6 : Po= 15 W/m?
F = 5952 m?

= Ps=Po.F =5952 x 15 = 89280 = 89.28 (kW)
Qcs = 0 ( vi dung dén soi ddt cosp = 1)
2.2.3.4. Tinh phu tii tinh toan cho toan phan xwéng co khi.

Phu tai tinh toan tac dung cia toan phan xuong:
4
Ptth = kdt- me (213)
i=1

Trong d6: ke — hé s6 dong thoi, xét kha niang phu tai cac phan xudng
khong déng thoi cuc dai. C6 thé tam léy :
kz=0.9 + 0.95 khi s6 phan xuéng n =2+ 4
kz= 0.8 + 0.85 khi s6 phan xuéng n =5+ 10
Vay ta co:
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Pipx = Ka - 24: Py =0.85 x (43.42 +124.13 + 60.172 + 63.11) = 247.2 kKW
i=1

Phu tai tinh toan phan khang cua toan nha may:

4
Qu px — Ka - ZQtti = Py px - lagep = 247.2 x
=

w| s

Phu tai tinh to4n toan phan cua toan nha may:

Supx = | Papct Q. = 1247.2'+329.61°

2.2.4. Phan xudéng co dién.
2.2.4.1. Phan nhom phu tai.

(2.14)

= 329.61 kVAr

(2.15)

= 471.02 kVAr

Duya theo nguyén tac phan nhom phu tai dién va can cur vao vi tri, cong

suat thiét bj bo tri trén mat bang phan xudng co thé chia ra cac thiét bi trong

phéan xuéng co dién thanh cac nhoém phuy tai. Két qua phan nhom duoc tong

két trong bang 2.3.

Bing 2.3. Tong hop két qua phan nhém phu tai dién.

; Ki hi¢u ,
, SO Cong suat
TT Tén thiét bi Ma3 hiéu trén mat
luong ‘ (kW)
bang
Nhom 1
1 | Khoan ban WS 15 2 1 2x3
2 | May mai SZD - 400 1 2 1x4
3 | Tu say 1 3 1x5
4 | May ép thuy luc | PHWN25 1 4 1x55
5 | Khoan dting WKA 25 1 3) 1x3.1
6 | May cua BKA 30 1 6 2X2
7 | Khoan can WSR25-0.8 1 7 1x3.1
Cong nhom 1 9 30.7
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Nhém 2

1 | May xoc DAA - 16 1 8 1x16
2 | May phay FWD - 25 2 9 2x6.1
3 | May tién TUE 40x1000 4 10 4x6.7
4 | May tién TUB 32x1000 1 11 1x6.7
5 | May tién TUD 50x2000 1 12 1x6.7
6 | May tién TUJ 48x1500 1 13 1x6.7
7 | May mai SO -300 1 14 1x1
8 | May bao PAA - 600 1 15 1x9.6
Cong nhém 2 12 79.6

2.2.4.2. Tinh phu tai tinh toan cho tirng nhém trong phan xuwéng co dién.

Vi phan xuong co diéntaco : ky=0.2

Cosp = 0.6 — tagp = %
e Nhém1l
) Ki hiéu .
, SO Cong suat
1T Tén thiét bi Ma hiéu trén mat
luong ‘ (kW)
bang
Nhom 1
1 | Khoan ban WS 15 2 1 2x3
2 | May mai SZD - 400 1 2 1x4
3 | Tu say 1 3 1x5
4 | May ép thuy luc PHWN25 1 4 1x5.5
5 | Khoan ding WKA 25 1 5 1x3.1
6 | May cua BKA 30 2 6 2X2
7 | Khoan can WSR25-0.8 1 7 1x3.1
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Cong nhom 1 9 30.7

Tirn va P tra bang ta c6 : n;q =0.81
= Mg = n;q .n =081 x9=7.29

Vay phu tadi nhém 1 s€ 1a :
Ptt = kmax. Ptb = kmax . ksd . PZ = 2.1 X 0.2 X 30.7 = 12.894 kW

Q. =P, tagp= 12.894 x % = 17.192 kVAr

e Nhom 2
T Tén thiét bi M hicu S6 | Ki hiéu‘ trén | Cong suat
lwong | mat bang (kW)
1 | May xoc DAA - 16 1 8 1x16
2 | May phay FWD - 25 2 9 2x6.1
3 | May tién TUE 40x1000 4 10 4xX6.7
4 | May tién TUB 32x1000 1 11 1x6.7
5 | May tién TUD 50x2000 1 12 1x6.7
6 | May tién TUJ 48x1500 1 13 1x6.7
7 | May mai SO -300 1 14 1x1
8 | May bao PAA - 600 1 15 1x9.6
Cong nhom 2 12 79.6
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n=12,n,=2

P, = 3P,.=256 kW

=M 2 -017
n 12
=
P_&_@_O.:az
p, 796

Tun vaP trabangtaco : n;q =0.8
= nthn;q.n =08x12=96
=  Kmnax =1.84

Vay phu tdi nhom 2 s€ la
P, = Kmax- Pib = Kmax - Ksg . Py =1.84 x 0.2 x 79.6 = 29.29 kW

Q.= P, -tagy = 29.29 x % — 30.05 KVAr

2.2.4.3. Tinh phu tii chiéu sang cho toan phin xuwéng co dién.
Phu tai chiéu sang ctia phan xudng co khi duoc xac dinh theo phuong

phap suét chiéu sang trén 1 don vi dién tich.

Pcs = PO b F
Trong do : P,= 15 W/m’?
F = 2400 m?

= Ps= Py . F =2400 x 15 = 36000 = 36.00 (kW)
Qqs = 0 ( vi dung dén soi ddt cosp = 1)
2.2.4.4. Tinh phu tii tinh toan cho toan phin xudéng co dién.

Phu tai tinh toan tac dung cta toan phan xudng:
2
Pttpx= kdt Zl Ptti

Trong do: k,— hé sO dong thoi, xét kha nang phu tai cac phan xudng

khong dong thoi cuc dai. C6 thé tam 14y :
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kz=0.9 + 0.95 khi s6 phan xuéng n=2+4
ks, = 0.8 = 0.85 khi s phan xuong n=5+10
Vay ta co:

Pipx = Ka - Zzle =0.9 x (12.894 + 29.29) = 37.97 kW
i=1
Phu tai tinh toan phdn khéng ctia toan nha may:

Qupe = kar . 3 Qu= 0.9 x (17.192 + 39.05) = 50.62 kVAr

Phu tai tinh to4n toan phan cua toan nha may:

Supx = 1| PL,+Q. = +/37.97% +50.62° =63.28 kV

ttpx

Sau khi tinh toan ta c6 bang két qua nhu sau :
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2.3. XAC PINH PHU TAI TiNH TOAN CUA TOAN NHA MAY.

Phu tai tinh toan tac dung cia toan nha may:
Pttom = kmi P, =0.85 x 2019.975 = 1716.98 kW
=
Phu tai tinh toan phan khang cta toan nha may:
ttnm = kmiQm: 0.85 x 1551.15 = 1318.48 KVAr
=

Phu tai tinh toan toan phan ctia toan nha may:

Sttpr = | Pot Q. = v1716.98°+1318.48" =2164.81

| _ S..._ 2131.10
tthrm — -
U3  0.38x+/3

H¢ so cong suat ciia toan nha may:

= 3237.87 A (2.16)

_ Pum _ 171698 _

cos
T3 2164.81
ttnm

0.793 (2.17)

2.4. TINH TOAN TANG TRUONG CUA PHU TAI SAU 10 NAM.
Cong thirc xét dén sy gia ting cta phu tai trong twong lai:
Sp = Sp-(1+out) (2.18)
Trong do:
S, -cong suat tinh toan ctia nha mdy sau t nam.
S, -cong sut tinh toan cua nha may thot diém hién tai.
0 - hé s0 phat trién hang nam cta phu tai
( d6i véi cac nudc thudng dao dong khoang tir 0.03 = 0.1)
t — s6 ndm du kién ( ¢ day ta xét t =10 nam )
Vay ta tinh duogc:
Seay = Su- (1 +04.) =2164.81 x (1+0.03x10) = 2814.253 kKVA

2.5. XAC PINH TAM PHU TAI PIEN VA BAN PO PHU TAI CUA NHA
MAY.
2.5.1. X4c dinh ban do phu tai dién.
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Viéc xac dinh biéu do phy tai trén mit bang nha may muyc dich 1a dé phan
phé)i hop 1y cac tram bién ap trong pham vi nha may, chon cac vi tri dat sao cho
dat chi tiéu kinh té k¥ thuat cao nhat.

Biéu d6 phu tai cia mdi phan xudng 1a mot vong tron c6 dién tich bang
phu tai tinh toan cua phan xuéng do theo mot ty 1€ Iva chon. Néu coi phu tai mdi
phan xuong 1a ddng déu theo dién tich phin xuéng thi tim vong tron phu tai
trung véi tam cua vong tron do.

Trén so d0 mit béng xi nghiép v& mot hé toa do Oxy, cd vi tri toa d0 trong
tam cla cac phan xudng 1a (x;,y;) ta xac dinh duoc toa d6 tdi wu My (Xo,Yo)-

Vong tron phu tai:

Phu tai chiéun sang

Phu tai dong luc

Ban kinh vong tron ban dd phu tai xac dinh theo cong thirc:
S.
R=,—" 2.19
m.z ( )
m — ty 1& xich, chon m =2 kVA/mm?
Goc biéu dién cta phu tai chiéu sang trong ban do phu tai duoc tinh bang
cong thtc:

o _ 360°P,
aCS P

tt

(2.20)

Két qua tinh toan cuia d6 thi phu tai cic phan xudng dugc ghi trong bang

Sau:

TT Tén phﬁl’l XlIé'Ilg Pes Py St R 04 (c)s
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kW) | (kW) | (kVA) | mm?
1 | Phan xudng rén 8.64 | 74.015 | 114.38 | 4.27 | 41.88
2 | Phan xuong phong dang | 28.8 36.72 37.6 245 | 282.35
3 | Phan xudng may tau 231 | 112.47 | 12242 | 4.42 | 73.94
4 | Phan xudng hat mai 5.4 60.85 | 6490 | 3.21 | 31.95
5 | Phan xudng vo 3 342 | 765.31 | 950.93 | 12.3 |160.88
6 | Phan xuong vo 1 138.24 | 252.39 | 294.73| 6.85 |197.18
7 | Phan xuong trang bi 30.75 | 80.03 | 9451 | 3.89 |138.32
8 | Phan xudng dién tau 30.72 | 61.76 | 63.56 | 3.18 |179.07
9 | Phan xuéng moc 224 | 40.725 | 46.76 | 2.73 |200.35
10 | Phan xudng 6ng 2 25.92 | 104.43 | 131.61| 4.58 | 89.35
11 | Phan xudng 6ng 1 30 | 146.58 | 188.75| 5.48 | 73.68
12 | Phan xudng co dién 36 37.97 | 63.28 | 3.17 |341.32
13 | Phan xudng co khi 89.27 | 247.2 |471.02| 8.66 |130.02

2.5.2.X4ac dinh tam phu tii dién ctiia nha may.

Tam phu tai cua xi nghiép 1a mot s6 lidu quan trong giup nguoi thiét ké
tim vi tri dit cac tram bién ap, tram phan phéi nham giam tdi da ton that nang
luong. Ngoai ra trong tdm phu tai con co thé gitp cho xi nghiép trong viéc qui
hoach va phat trién san xuét trong twong lai nhdm c6 cac so dd cung cp dién
hop 1y, tranh lang phi va dat dugc cac chi tiéu kinh té - k¥ thuat mong mubn.

Tam phu tai dién 1a diém théa man diéu kién momen phu tai dat gia tri
cuc tiéu:

> P,L, — min
=

Trong d6: Pj, L; - cong suat tac dung va khoang cach tir diém tdm phu tai
dién dén phu tai thir i.

Tam quy udc cua phu tai xi nghiép duoc xac dinh boi diém M co toa do
(theo hé truc toa do tuy chon ) M(Xo , Yo Zo)duoc xac dinh bang cac biéu thuc

Sau:
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n

Zn:Si.xi DSy Zn:Si.zi
Xo =" y, = 7,= 2 (2.21)

Zsi zsi Zn:Si

i=1 i=1 i=1

Trong do:
S; — cong suét cua phu tai thi i.
Xi, Vi, Zi — toa d0 cua tam phu tai thir i theo hé truc toa d§ Oxyz tuy
chon.
Trong thyc té thuong bo qua toa do z.

Y

A 7 8 9 10 4
9451 63.56 46.76 131.61 64.9
NI
| | 13 | |
3 | | | 471.02, |
132,421 S v | I 1
—————— B
| |
U =~ .
Y EEEE A7 N oV B
NS ! P! [
aS o _6 | _5
o /TN 29473 950.93
= .
20 [~ D s e S s B O
------ o S B S |
I | | T f il T
L L 376 1) | -
15 42 78 120 X
Hinh 2.2. Ban d0 phu tai toan nha may.
Véi mit bang nha may ta chon truc Oxy nhu sau:
5 Tam phu
TT |  Tén phan xuén | tai S: X; S Vi
p g (KVA) i Xi i Yi
Xi |'Yi
1 | Phan xuong rén 11438 | 82 | 71| 9415.24 8152.22
) Phan xuong phong 37.6 78 | 11| 29328 413.6
dang
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3 | Phan xudéng may tau 122.42 | 20 | 75| 24484 9181.5
4 | Phan xudng hat mai 64.90 81 | 97| 5256.9 6295.3
5 | Phan xuéng vo 3 950.93 | 120 | 20 | 1141116 19018.6
6 | Phan xudéng vo 1 294.73 | 58 | 30| 17094.34 8841.9
7 | Phan xudng trang bi 94.51 13 | 97 | 1228.63 9167.47
8 | Phan xudng dién tau 63.56 30 | 97| 1906.8 6165.32
9 | Phan xuéng moc 46.76 47 |97 | 2197.72 4535.72
10 | Phan xudng dng 2 13161 | 64 | 97| 8423.04 | 12766.17
11 | Phan xudng éng 1 188.75 | 15 |54 | 2831.25 | 101925
12 | Phan xuong co dién 63.28 42 | 54 | 2657.76 3417.12
13 | Phan xuong co khi 471.02 | 55 | 75| 25906.1 35326.5
Tong 2644.45 196410.58 | 133473.92
Vay toa do tam phu tai nha may duogc xa dinh nhu sau:
A IR Ss LY
DS DS
=

i=1

Vay ta c6 tdm phuy tai ctia nha may la: M (74.27 , 50.47).
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CHUONG 3

THIET KE MANG PIEN CAO AP CHO NHA MAY

3.1. PHUONG AN XAY DUNG TRAM BIEN AP.

Can clr vao cong sudt tinh toan cua timg phan xudng trong nha may va so
d6 mit bang nha may, ta c6 thé dua ra phuong 4an xdy dung tram bién ap nhu
Sau.

Dit 6 tram bién 4p phan xudng lay dién tir tram phan phdi trung tim hodc
tram bién ap trung gian:

1. B1 cap dién cho phu tai dién 0.4kV cta phan xudng vo 3 dit 2 may bién
ap lam viéc song song.

2. B2 cép dién cho phu tai dién 0.4kV ctia phan xudng vo 1 va phan xudng
phong dang dat 2 may bién ap 1am viéc song song.

3. B3 cip dién cho phu tai dién 0.4kV cua phan xuong co dién va phan
xuong dng 1 dit 2 may bién ap lam viéc song song.

4. B4 cap dién cho phu tai dién 0.4kV cia phan xudng may tau, phan
xudng trang bi, phan xudng dién tau va phan xuong moc dit 2 may bién
ap lam viéc song song.

5. B5 céap dién cho phu tai dién 0.4kV cta phan xudéng 6ng 2, phan xudng
hat mai va phan xudng rén dit 2 may bién ap lam viéc song song.

6. B6 cap dién cho phu tai dién 0.4kV cua phan xudng co khi dat 1 may
bién 4p.

3.1.1. Phuwong an vé cac tram bién ap phin xuong.

Tram bién &p Bl

Dung luong méy bién 4p duoc chon theo diéu kién sau:

Sy =950.93 kVA (31)
Kp. =1,n=2

Do do:
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S, > @ = 475.465 kVA

Vay chon may bién ap tiéu chudn S, , =560 kVA do nha may ché tao thiét
bi dién Pong Anh — Ha Nbi ché tao.

Kiém tra dung luong ctia may bién ap da chon theo diéu kién qua tai su cd
sau khi cat bét mot sd phu tai khong quan trong:

s > Swe _07xS, _07x950.93
T (n=Dkpoky 13 1.3

=512.04kVA  (3.2)

Véin=2k, =1k, =13.

1 Nt
Vay may bién ap da chon 1a hop 1y.

Tram bién dp B2

Dung luong may bién ap dugc chon theo diéu kién sau:
Stt

n'khc

S, = 294.73+37.6 = 332.33 kKVA

Kpe =1,n=2

Sde =

Do do:

S5 3322 33 _166.165 kVA

Vay chon may bién 4p tiéu chudn S, ,, =180 kVA do nha may ché tao thiét
bi dién Pong Anh — Ha Nbi ché tao.

Kiém tra dung lugng ctia may bién ap da chon theo diéu kién qué tai su cd
sau khi cat bot mot s6 phu tai khong quan trong:

Suse _07xSy _07x332.33 10 o0 va

S, >
" (n=Dky ke, 1.3 1.3

V6in=2k,, =1k, =13.

d qt
Vay may bién ap da chon 1a hop 1y.

Tram bién ap B3

Dung luong méy bién 4p duoc chon theo diéu kién sau:
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Stt
Nk,
S, =63.28 +188.75 = 252.03 kVA
Kp. =1,n=2

Sde =

Do do:

S, > 2522'03 =126.015 kVA

Vay chon may bién ap tiéu chudn S, ,, =160 kVA do nha may ché tao thiét
bi dién Pong Anh — Ha Nbi ché tao.

Kiém tra dung luong ctia may bién ap da chon theo diéu kién qua tai sy b
sau khi cat bot mot sé phu tai khong quan trong:

Swe _07xSy _0.7x252.03 _ ac o1 un

S, >
" (n=Dky k, 1.3 1.3

Véin=2k, =1k, =13.

1 Nt
Vay may bién ap da chon 1a hop 1y.

Tram bién dp B4

Dung luong may bién ap dugc chon theo diéu kién sau:

S
S Z tt
dmB n.khc
S, =122.42 + 94.51 + 63.56 + 46.76 = 327.25 kVA
Kpe =1,n=2
Do do:
Synp = 327.25 =163.625 kVA

Vay chon may bién 4p tiéu chuan S, ,, =160 kVA do nha mdy ché tao thiét
bi dién Pong Anh — Ha Nbi ché tao.

Kiém tra dung lugng ctia may bién ap di chon theo diéu kién qua tai su co
sau khi cat bét mot s6 phu tai khong quan trong:

s 5 Swe _07xS, _07x327.25
" (n=Dky ke, 1.3 1.3

=176.21 kVA

V6in=2k,, =1k, =13.

) qt
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Vay chon may bién 4p tiéu chuan S, . =180 kVA do nha may ché tao thiét
bi dién Pong Anh — Ha Nbi ché tao.

Tram bién dp B5

Dung luong may bién ap dugc chon theo diéu kién sau:
Stt
Nk,

S, =131.61+64.9+114.38 = 310.89 kVA
Kp. =1,n=2

Sde =

Do do:

S, > @ = 155.445 kVA

Vay chon may bién ap tiéu chudn S, .. =160 kVA do nha may ché tao thiét
bi dién Pong Anh — Ha Nbi ché tao.

Kiém tra dung lugng ctia may bién ap da chon theo diéu kién qua tai sy co
sau khi cat bét mot sé phu tai khong quan trong:

s 5 Swe _07xS,_07x31089 . 0\
" (n=Dkyoky 13 1.3 '

Véin=2k, =1k, =1.3.

d qt
Vay may bién ap da chon 1a hop 1y.
Tram bién ép B6

Dung luong may bién ap dugc chon theo diéu kién sau:

Sd‘mB 2 S'[t
S, = 471.02 kVA

Do do6:
S, . >471.02 KVA
Viy chon may bién 4p tiéu chuan S, . =560 kVA do nha may ché tao thiét
bi dién Pong Anh — Ha Nbi ché tao.
3.1.2. Vi tri cac tram bién ap phin xuéng.
e Cic tram bién ap cung cap dién cho mot phan xudng dung loai lién ké c6
mot tuong ciia tram chung véi tuong cliia phan xudng nho vy tiét kiém
dugc von dau tu va it anh hudng dén cac cong trinh khéc.
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e Céc tram bién 4p dung chung cho nhiéu phan xudng nén dit gan tim phu
tai, nho vay co thé dua dién ap cao toi ga‘in ho tiéu thu dién va rat ngén
kha nhiéu chiéu dai mang phan phdi cao 4p cua nha may ciing nhu mang
ha 4p phan xudng, giam chi phi dudng day va ton that. Ciing vi vy nén
dung tram doc 1ap tuy nhién von dau tu tram s& ting.

e Tuy thudc vao diéu kién cu thé lya chon mot trong cac loai tram bién ap
d3 néu. Dé dam bao an toan cho ngudi ciing nhu thiét bi va dam bao my
quan cho nha may, ¢ day s& dung loai tram x4y dit gan tdm phu tai, gan
cac truc giao thong trong nha mdy, song ciing can tinh dén kha ning phat
trién va md rong san xuat.

e Dé lua chon duoc vi tri dit cac tram bién ap phan xudéng can xac dinh tAm
phu tai cic phan xuong hodc nhom phan xudng dugc cung cap dién tir cac
bién ap do.

Xdc dinh vi tri dét tram bién dp By (phiong dn 1) cung cdp dién cho phdn

Xuong vo 3:

DS
271 950 93x120

X, = ~120
: 950.93
28
nizl (3.3)
zsi Yi
2 950.93x 20
yO = - = = 20
ZS' 950.93

Vi tri cac tram bién 4p cic phan xudng khac tinh toan twong tu duoc két
quad ghi trong bang sau:

Bang 3.1. Vi tri dat cac tram bién ap phan xuong.

Tén tram Vi tri diit

Xo Yo
B, 120 20
B, 60.26 27.85
B, 21.78 o4
B, 23.78 88.77
Bs 74.17 87.43
Bs 55 75
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3.2.PHUONG AN CUNG CAP PIEN CHO CAC TRAM BIEN AP PHAN
XUONG.

3.2.1.Cac phwong 4an cung cép dién cho cic tram bién 4p phan xuéng.
3.2.1.1. Phuong an sir dung so @6 dén siu.

Pua duong day trung ap 22kV hodc 35 kV vao sau trong nha may dén tan
cac tram bién 4p phan xudng. Nho dua truc tiép dién cao ap vao tram bién ap
phan xudng nén giam duoc vén dau tu tram bién 4p trung gian hodc tram phéan
phbi trung tdm, giam dugc tén thit va nang cao dugc ning luc truyén tai cia
mang.Tuy nhién, nhugce diém cua so d6 nay 1a d6 tin cdy cung cip dién khéng
cao, cac thiét bi sir dung trong so db gia thanh dét va yéu cau trinh d6 van hanh
phai rat cao, né chi phi hop véi cac nha may cé phu tai rat 16n va céc phan
xudng san xudt nam tap trung gan nhau nén & day, ta khong xét phuong an nay.
3.2.1.2. Phuwong an sir dung tram bién ap trung gian.

Nguén 22kV hoic 35 kV tir hé théng vé qua tram bién ap trung gian duoc
ha xudng dién 4p 10 kV dé cung cap cho cac tram bién ap phan xuong. Nho vy,
s& giam duoc von dau tu cho mang dién cao 4p clia nha may ciing nhu cc tram
bién ap phan xudng, van hanh thuan lgi hon va dd tin cdy cung cép dién cao
hon. Song phai diu tu xdy dung cac tram bién 4p trung gian 1am gia ting ton
that trong mang cao ap. Nén str dung phuong an nay vi nha may 1a ho loai II nén
tram bién 4p trung gian phai dat 2 may bién ap vé6i cong sudt duge chon theo
diéu kién;

NKie-Simz = Siinm
Vay:

S
S imsarg 2 “;0) = 28142'253 =1407 .13 kVA

Chon may bién 4p tiéu chuan S, , ., =1600 kVA
Kiém tra lai dung luong mdy bién 4p theo diéu kién qua tai su cb véi gia
thiét cac ho loai 2 trong nha may déu c6 30% la phu tai loai 3 ¢6 thé tam ngimg

cap dién khi can thiét.
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Stisc _ 0'7'Stt(10) ~ 0.7x2814.253

S > —1407 .13 kVA
AT (=) ke Ky 1.4 1.4

Véin=2k,, =1k, =1.4

Kot
Vay tram bién ap trung gian s& dat 2 may bién 4p loai 1600 kVA — 35/10

kV hodc 1600 kVA —22/10 kV do nha médy ché tao thiét bi dién Pong Anh — Ha

Noi ché tao.

3.2.1.3. Phwong an sir dung tram phén phdi trung tim

Pién nang tir hé théng cung cip cho tram bién ap phan xudng thong qua
tram phan phdi trung tdm.Nho vay, ma viéc quan li va van hanh mang dién cao
ap nha may sé& thuan loi hon,tén that trong mang giam, do tin ciy cung cip dién
duoc gia ting, song von dau tu cho mang dién ciing 16n.Trong thuc té, day 1a
phuong an thudong duoc dung khi dién 4p ngudn khong cao (U <35kV), cong
sudt cac phan xuéng tuong doi 16n.

3.2.2. Xac dinh vi tri dit tram bién ap trung gian, tram phan phoi trung
tam ciia nha may.

Vi tri tét nhat dé dat tram bién ap trung gian hoac tram phan phéi trung
tam chinh 1a tdm phu tai dién ctia nha may.

Theo tinh toan & chuong II ta da xac dinh dugc tam phu tai dién cua nha
may 1a diém M(74.27 ; 50.47).

3.2.3. Lua chon cac phwong 4n ndi diy mang cao ap.

Nha may thudc ho loai I, nén dudng day tir tram bién 4p trung gian vé
trung tAm cung cap cho tram bién 4p trung gian (hodc tram phan phdi trung tim)
cua nha may s€ dung 16 kép .

Do tinh chét quan trong cia mot sé phan xudng trong nha may nén mang
cao ap, ta sir dung so do hinh tia, 16 kép. So d6 nay ¢ vu diém la so d6 nbi day
r0 rang, cac tram bién ap déu duoc Cé,.p dién tor mot duong day riéng nén it anh
huong dén nhau, do tin ciy cung cap dién tuong ddi cao, dé thuc hién bién phap
bao vé va tu dong hoa, d& van hanh. P& dam bao an toan cling nhu my quan

trong nha may, cac dudng day cao ap trong nha may déu duoc di ngdm theo doc
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cac tuyén giao thong ndi bo. Tl nhitng phéan tich trén, ta c6 thé dua ra céac

phuong an thiét ké mang cao 4p nhu sau:

3.2.4. Tinh toan kinh té - ky thuat lwa chon phwong 4n ti wu.

Pé so sanh va lua chon phuong 4n hop 1y, ta sir dung ham chi phi tinh

toan Z va chi xét dén nhitng phan khac nhau trong cic phuong an dé giam khéi

luong tinh toan.

Trong do:
Z

a‘vh

AA

Z=(a,+a,)k+3.12, .Rz.c—> min (34)

Hay Z=(a,+a,)k+AAc—min

: Ham chi phi tinh toan

: Hé sb van hanh, a,,,=0,1

: Hé sb tiéu chuén, a,.=0,125

: Vén dau tu cho TBA va duong day

: Dong dién 16n nhat chay qua thiét bj

: Dién tr& clia thiét bi

: Thoi gian ton that céng suét 16n nhét.

: Gia tién 1kWh ton that dién ning, c=1000d/ kWh

: Tong ton that dién ning trong cac tram bién ap va duong day.

Tir nhitng phan tich trén c6 thé dua ra 4 phuong an thiét ké mang cao ap

cho nha may nhu sau:

3.2.4.1. Phuong an 1.

Phuong 4n st dung tram bién &p trung gian nhan dién 35kV tir hé thong

vé, ha ap xudng 10kV sau d6 cung cap cho cac tram bién 4p phan xuong.
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Hinh 3.1. So d6 ndi ddy mang cao ap phuong an 1.

Chon may bién 4p phan xuong va xac dinh ton that dién ning trong céc

tram bién ap:

a) Chon may bién dp phdan xuong.

Trén co sé chon dugc cong suat may bién ap & Muc 3.1.1 ta c6 bang két

qua sau:

Bang 3.2. Két qua lua chon may bién 4p trong cac tram bién ap

cua phuong an 1.

Tén Sem | UJUn | AP, | AP, Uy | SO | Pon gia | Thanh tién
MBA | (kVA) | (KV) | (kW) | (kW) | (%) | may | (10°VND) | (10°VND)
BATG | 1600 |35/10.5| 2.21 | 160 | 65 | 2 197.5 395

B, 560 | 10/0.4 | 0.94 | 5.21 4 2 65.5 131
B, 180 | 10/0.4 | 045 | 2.1 4 2 31.1 62.2
B; 160 | 10/0.4 | 045 | 2.1 4 2 29.1 58.2
B, 180 | 10/0.4 | 045 | 2.1 4 2 31.1 62.2
Bs 160 | 10/0.4 | 045 | 2.1 4 2 29.1 58.2
Bs 560 | 10/0.4 | 0.94 | 5.21 4 1 65.5 65.5

Tong von dau tu cho tram bién 4p : K, =832.3x10° VND
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Céac may bién 4p déu do nha may ché tao thiét bj dién Pong Anh — Ha Noi
ché tao nén khong phai hi¢u chinh theo nhiét do k,. =1.
b) Xdc dinh ton thit dién ning AA trong cdc tram bién dp.

Stt

2
AA:n.APO.tJr%.APN{ ].r (kWh) (3.5)

dnp
Trong do:

n - S6 may bién 4p van hanh song song.

t - Thoi gian may bién ap van hanh, v6i may bién ap van hanh subt naim
t=8760(h).

T - Thoi gian t6n that cong suit 16n nhat. Bi voi nha may dong tau tra
bang PL 1.4 ( phu luc 1 )-trang 254 “Thiét ké cap dién” tac gia Ngd Hong
Quang - Vii vanTham ta c6 T, =4500h nén ta tinh dugc:

r=Q124+10*T,, 8760 = €.124 +10* x 4500 *.8760 = 2886.21 h

AP,, AP - Ton that cong suét khong tai va ton that cong suat ngan mach
ctia may bién ap.

S, - Phutai tinh toan cia phan xuong.

S 4 - COng suét dinh mirc cia may bién ap.

Tinh ton that dién nang cho tram bién ap trung gian:

S, =2164.81 kVA
S, ,=1600 kVA
AP, =221 kW
AP, =16 kW

Ta co:

2 2
AA =n.AP, t +1.APN [ Sy j T =2x2.21x 8760 +%><16 x(ziggbslj x 2886.21 = 80987 .77 kWh
n

dmB

Tinh toan tuong tu cho céc tram con lai ta duoc két qua trong bang duéi day:

Bang 3.3. Két qua ton that dién ning trong cac tram bién 4p cua

phuong an 1.
Tén tram 86 Sk Sims AR, APy AA
bién ap may (KVA) (KVA) (KW) (KW) (kWh)
BATG 2 2164.81 | 1600 2.21 16.0 | 80987.77
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B 2 950.93 560 0.94 5.21 38148.67
B, 2 332.33 180 0.45 2.1 18214.26
Bs; 2 252.06 160 0.45 2.1 15403.37
B, 2 327.25 180 0.45 2.1 17900.86
Bs 2 310.89 160 0.45 2.1 19325.71
Bs 1 471.02 560 0.94 5.21 18872.6

Téng ton that dién nang trong cac tram bién ap : AA,; = 20885324 kWh

C) Von dau tw mua mdy cat dién trong mang cao dp.

Mang cao ap trong phuong an 1 ¢6 2 dudng day 35kV cip dién cho 2 may
bién 4p tram bién 4p trung gian thong qua 2 may cit 35kV, phia 10kV tram bién
ap trung gian c6 2 phan doan thanh gop cap dién dén 6 tram bién 4p phan xudng
bang cac dudng cap.

C6 5 tram bién 4p phan xudng diat 2 may bién ap nhan dién truc tiép tir 2
phan doan thanh gop qua may cat dit & dau duong cap va 1 tram bién ap phan
xuong dat 1 may bién ap nhan dién truc tiép tir 1 phan doan thanh gdp qua may
cat dat & dau dudng cap. Nhu viy mang cao ap ciia phan xudng sit dung 11mady
cat duong day (cap), 1 may cat phan doan va 2 may cat phia ha thé cua 2 may
bién 4p trung gian.

Do d6 s6 may cat dién cap dién ap 35kV 1a 2 may cat, sb may cat dién cap

dién ap 10kV 1a 14 may cat.
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35kV 35kV
Tir HTD lm HTD

BATG % BATG
1
A

=g

A A A A A AN A A A

AL AL

SR Dén cac TBA PX
Hinh 3.2. So d6 nguyén 1y bo tri may cat phuong an 1.
Vén dau tw mua may cdt:
Kue =Nse.M4 +0n,0.M
Trong do:
Nas,N1o — sO lwong may cat dién 35kV, 10kV trong mang can Xét.
Mas, Mo — gia tién cho 1 may cat dién 35kV, 10kV

M. = 30000 USD
M,, =12000 USD

Ty gi4 quy doi tam thoi: 1USD =1800 VND
Vay:
Kye = Ngs.M 4 + 0. M, = (2x 30000 +14 x12000) x 18000 = 4104 x10° VNP
d) Chi phi tinh toan cua phuong an 1.
Do ¢ day duong day ha ap cac phuong 4n 1a gidng nhau nén ta khong can
tinh va xét dén ton that dién niang cta dudng day ha ap, ciing nhu gia thanh cap

ha ap.
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Khi tinh toan dau tu xay dyng tram dién ¢ day chi tinh dén gia thanh cap
cao 4p, mdy bién 4p va may cit dién khac nhau giita cic phuong an
(K =K, +K* +K,,. ), nhitng phan giéng nhau di duoc bo qua khong xét dén.

Tén that dién ning trong cic phuong an bao gém ton tht dién ning trong
cac tram bién ap va duong day.Do ¢ day dudng day ha 4p cac phuong an la

gidng nhau nén ta khong can tinh va xét dén ton that dién ning cua duong day

ha ap.
AA= AA; + AAS
Vén dau tu:
K, =Kg + K +K,,c =(832.3+459.952 + 4104 ) x10° = 5396.252 x10° VNP
AA = AA; + AASH = 208853 .24 + 23363 .87 = 232217 .11 kWh
Chi phi tinh toan:
Z, =(a, +a,).K, +CAA
a, =0.1
Trong do6 : a,, =0.125
¢ =1000 &/kWh

Vay chi phi tinh todn cua phuong an 1:
Z, = (0.1+0.125) x 5396 .252 x 10° +1000 x 232217 .11 = 1446 .37 x10° VND
3.2.4.2. Phuong an 2.
Phuong an st dung tram phan phdi trung tdm nhan dién 35kV tir hé thong

vé cung cap cho cac tram bién 4p phan xudng.
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Hinh 3.3. So d6 nbi diy mang cao ap phuong an 2.

Chon may bién 4p phan xudng va xac dinh ton that dién ning trong cic

tram bién ap:

a) Chon may bién dp phdan xwong.

Trén co sé chon dugc cong suat may bién ap & Muc 3.1.1 ta c6 bang két

qua sau:

Bang 3.6. Két qua lua chon may bién 4p trong cac tram bién ap cia

phuong an 2.

Tén Sem | UJUn | AP, | AP, Uy | SO | Pon gia | Thanh tién
MBA | (kVA) | (KV) | (kW) | (kW) | (%) | may | (10°VND) | (10°VND)
B, 560 |35/105| 1.06 | 5.47 5 2 79.1 158.2
B, 180 |[35/10.5| 051 | 2.25 5 2 41 82
B; 160 [35/10.5| 0.51 | 2.25 5 2 38.5 77
B, 180 |[35/10.5| 051 | 2.25 5 2 41 82
Bs 160 [35/10.5| 051 | 2.25 5 2 38.5 77
Be 560 |35/105| 1.06 | 5.47 5 1 79.1 79.1

Tong von dau tu cho tram bién 4p : K, =555.3x10° VND

Céac may bién 4p déu do nha may ché tao thiét bi dién Pong Anh — Ha Noi

ché tao nén khong phai hiéu chinh theo nhiét d6 k,, =1
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b) Xac dinh ton that dién nang AA trong cdc tram bién ap.

Tinh toan twong ty nhu phuong an 1 ta duoc két qua trong bang duéi day:

Bang 3.7. Két qua ton that dién ning trong cac tram bién ap cua

phuong an 2.
Tén tram S6 Sy Sums AP, AP, AA
bién ap may (KVA) (kVA) (kw) (kW) (KWh)
B 2 950.93 560 1.06 5.47 41332.98
B, 2 332.33 180 0.51 2.25 20003.34
Bs 2 252.06 160 0.51 2.25 16991.67
B, 2 327.25 180 0.51 2.25 19667.55
Bs 2 310.89 160 0.51 2.25 21194.17
Bs 1 471.02 560 1.06 5.47 20454.69

To6ng ton that dién nang trong cac tram bién 4p : AA, =1396444kWh

C) Von dau tw mua mdy cdt dién trong mang cao dp.

Mang cao 4p trong phuong an 2 c¢6 dién ap 35kV tir tram phan phdi trung

tam cap dién cho 6 tram bién ap phan xuong bang cac dudng cap.

C6 5 tram bién 4p phan xudng diat 2 may bién ap nhan dién truc tiép tir 2

phan doan thanh gop qua may cat dit & dau duong cap va 1 tram bién ap phan

xuong dat 1 may bién ap nhan dién truc tiép tir 1 phan doan thanh gbp qua may

cat dat & dau duong cap. Nhu vdy mang cao ap ciia phan xuong str dung 11 méy

cat duong day (cap), 1 may cat phan doan va 2 mdy cat dién cap dién ap 35kV.

Do d6 s6 may cit dién trong phuong an 3 14 14 may cét.
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Hinh 3.4. So d6 nguyén 1y b tri cac may cat cia phuong an 2.
Vén dau tw mua may cdt:
K,e =NnM
Trong do:
n —s6 luong may cat dién trong mang can xét.
M — gia tién cho 1 mdy cit dién
M = 30000 USD ( mdy cat cap dién ap 35kV )
Ty gia quy dbi tam thoi: 1USD =1800 VNP
Vay K,,c =n.M =14x30000 x18000 = 7560 x10° VND
d) Chi phi tinh toan cua phuong an 2
Do ¢ day duong day ha ap cac phuong 4n 14 giong nhau nén ta khong can
tinh va xét dén ton that dién ning cta dudng day ha ap, ciing nhu gia thanh cap
ha ap.
Khi tinh toan dau tu xdy dung tram dién ¢ ddy chi tinh dén gia thanh cap
cao 4p, may bién 4p va may cit dién khic nhau giira cic phuong an

(K =K, +K& +K,,. ), nhitng phan giéng nhau di duoc bo qua khong xét dén.
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Tén that dién ning trong cac phuong an bao gdm ton that dién nang trong
cac tram bién ap va duong day.Do ¢ day dudng day ha 4p cic phuong an 1a
gidng nhau nén ta khéng can tinh va xét dén ton that dién ning cua dudng day
ha ap.

AA=AA; + ARG (36)

Vén dau tu:

K, =K, +Kg + Ky = (555.3+568.836 + 7560) x 10° = 8704.14 x10° VNP

AA, = AA; + AA; =1396444+1907323=158717.63 kWh

Chi phi tinh toan:

Z, =(a, +a,).K, +CAA, (3.7)

a, =01
Trong do6 : a,, =0.125
¢ =1000 4 /kWh

Vay chi phi tinh toan cua phuong an 1:
Z, =(0.1+0.125) x 8704 .14 x10° +1000 x 158717 .63 = 2117.15x10° VND

3.2.4.3. Phuwong an 3.
Phuong an st dung tram phéan phdi trung tim nhan dién 22kV tir hé thong

vé cung cap cho cac tram bién 4p phan xudng.
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Hinh 3.5. So d6 nbi diy mang cao ap phuong an 3.

Chon may bién 4p phan xuong va xac dinh ton that dién ning trong céc

tram bién ap:

a) Chon may bién dp phdan xwong.

Trén co sé chon dugc cong suat may bién ap & Muc 3.1.1 ta c6 bang két

qua sau:

cua phuong an 3.

Bang 3.9. Két qua lya chon may bién ap trong cac tram bién ap

Tén Sem | UJUn | AP, | AP, Uy | SO | Pon gia | Thanh tién
MBA | (kVA) | (KV) | (kW) | (kW) | (%) | may | (10°VND) | (10°VND)
B, 560 | 22/0.4 | 0.96 | 5.27 4 2 68.3 136.6
B, 180 | 22/0.4 | 0.45 | 2.15 4 2 36.5 73
B, 160 | 22/0.4 | 0.45 | 2.15 4 2 32.7 65.4
B, 180 | 22/0.4 | 0.45 | 2.15 4 2 36.5 73
Bs 160 | 22/0.4 | 0.45 | 2.15 4 2 32.7 65.4
Bg 560 | 22/0.4 | 0.96 | 5.27 4 1 68.3 68.3

Téng von dau tu cho tram bién 4p : K, = 481.7x10° VND

Céac may bién 4p déu do nha may ché tao thiét bi dién Pong Anh — Ha Noi

ché tao nén khong phai hiéu chinh theo nhiét do k.. =1.
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b) Xac dinh ton that dién nang AA trong cdc tram bién ap.

Tinh toan twong ty nhu phuong an 1 ta duoc két qua trong bang dudi day:

Bang 3.10. Két qua ton that dién ning trong cac tram bién ap cia

phuong an 3.
Tén tram S6 Sy Sz AP, AP, AA
bién 4p may (KVA) (KVA) (kW) (kW) (kWh)
B, 2 950.93 560 0.96 5.27 38748.74
B, 2 332.33 180 0.45 2.15 18460.22
Bs 2 252.06 160 0.45 2.15 15582.41
B, 2 327.25 180 0.45 2.15 18139.35
Bs 2 310.89 160 0.45 2.15 19598.13
Bs 1 471.02 560 0.96 5.27 19170.32

To6ng ton that dién nang trong cac tram bién 4p : AA, =12969917kWh

C) Vén dau tw mua mdy cdt dién trong mang cao dp.

Mang cao 4p trong phuong an 3 c¢6 dién ap 22kV tir tram phéan phdi trung

tam cap dién cho 6 tram bién ap phan xudng bang cac dudng céap.

C6 5 tram bién 4p phan xudng dit 2 may bién ap nhan dién truc tiép tir 2

phan doan thanh gop qua may cat dit & dau dudong cap va 1 tram bién ap phan

xuong dat 1 may bién ap nhan dién tryc tiép tir 1 phan doan thanh gép qua may

cit dat & dau duong cap. Nhu vdy mang cao ap cua phan xuong st dung 11 may

cat duong day (cap), 1 may cat phan doan va 2 may cat dién cap dién ap 22kV.

Do d6 s6 may cét dién trong phuong an 3 14 14 may cat.
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22kV 22kV
Tt HTD lm HTD

% AF%AAAAQAAA
18 HHT

c TBAPX Pén cac TBA PX

!
A
Hinh 3.6. So d6 nguyén 1y bd tri cic may cit cia phuong 4n 3.
Vén dau tw mua may cdt:
K, =nM
Trong do:
n —s6 luong may cat dién trong mang can xét.
M — gi4 tién cho 1 mdy cat dién
M = 25000 USD ( mdy cat cip dién ap 22kV )
Ty gia quy dbi tam thoi: 1USD =1800 VNP
Vay K,,c =n.M =14 x 25000 x18000 = 6300 x10° VNP
d) Chi phi tinh toan cua phwong an 3
Do ¢ day duong day ha ap cac phuong 4n 1a gibng nhau nén ta khong can
tinh va xét dén ton that dién ning cua dudng diy ha ap, cling nhu gia thanh cap
ha ap.
Khi tinh toan dau tu xdy dung tram dién & day chi tinh dén gia thanh céap
cao 4p, may bién 4p va may cit dién khic nhau giita cic phuong an

(K =K, +K& +K,,. ), nhitng phan giéng nhau di duoc bo qua khong xét dén.
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Tén that dién ning trong cac phuong an bao gdm ton that dién nang trong
cac tram bién ap va duong day.Do ¢ day dudng day ha 4p cic phuong an 1a
gidng nhau nén ta khéng can tinh va xét dén ton that dién ning cua dudong day
ha ap.

AA=AA; + AAT

Vén dau tu:

K, =Kg + K +K,,c = (481.7 +866.49 + 6300) x10° = 7648.19 x10° VNP
AA, = AA; + AAS" =129699 .17 +19363 .58 = 149062 .75 kWh

Chi phi tinh toan:
Z, =(a, +a.).K; +CAA,

a, =01
Trong do6 : a, =0.125
¢ =1000 d/kWh

Vay chi phi tinh toan ctia phuong an 3:
Z, =(0.1+0.125) x 7648.19 x10° +1000 x 149062 .75 =1869.91x10° VND

Bang 3.13. Tong hop chi tiéu kinh té - k§ thuat cta cac phuong an.

Vén dau tu Ton that dién nang | Chi phi tinh toan
Phuong é4n 6 6
10°VND kWh 10°VND
Phuong an 1 5142.954 213266.26 1446.37
Phuong an 2 8450.838 139766.78 2117.15
Phuong an 3 7394.892 130111.9 1869.91

3.3.2. Tinh to4n ngin mach.
3.3.2.1. Muc dich tinh toan ngin mach.
e Muc dich tinh ngén mach 13 dé chon va kiém tra cac thiét bi dong cat, bao vé.
e Lua chon va lap dit thanh cai trong tram bién 4p.
e Do tinh toan dé chon thiét bi khong doi héi d6 chinh xac cao nén co thé dung
nhimg phuong phap gan ding va ta c6 mot s gia thiét sau:
o Cho phép tinh gan dung dién khang hé thong qua cong sut cat ngan

mach cuia may cat dau nguon vi khong biét cau tric cia hé thong.
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o Khi lap so do tinh toan ta bé qua nhiig phan tir ma dong ngan mach

khong chay qua cac phan tir ¢ dién khang khong anh huong dang ké
nhu may cit, dao cach ly, aptomat, ...

Mang cao ap co thé tinh hoac khong tinh dén dién tro tac dung (mang co
U, >>1000V c6 X >> R nén thuong bé qua R). cac hé thdng cung cép
dién & xa ngudn va cong suit 1a nho so v6i hé thdng dién qudc gia,
mang dién tinh toan 1a mang hd, mot ngudn cung cap cho phép tinh toan
ngan mach don gian truc tiép trong hé thdng cé tén. Vi khong biét
caacus tric cia hé thong dién ta tinh gan dang dién khang hé thong qua
cong suit cit ngan mach cua may cit dau ngudn.

Mang ha ap thi dién trd tac dung c6 anh hudng dang ké t6i gid tri dong
ngan mach, néu bo qua trong tinh toan gip phai sai s6 16n dan dén chon
thiét bi khong chinh xac. Khi tinh ngan mach ha ap c6 thé coi gan ding

tram bién ap 1a nguon.

3.3.2.2. Chon diém ngin mach va tinh cac thong s6 so dd.

a) Chon diém tinh ngcfn mach.

& day ta ldy S, =S

Pé chon khi cu dién cho cép 35kV, ta can tinh cho diém ngén mach N tai

thanh cai tram bién ap trung gian 35/10kV dé kiém tra mdy cit va thanh gop

cuia may cat dau nguon.

cat

Pé chon khi cu dién cho cp 10kV:

o Phia ha 4p cua tram bién &p trung gian can tinh di€ém ngan mach N, tai

thanh cai 10kV cta tram dé kiém tra may cat, thanh gop.

o Phia cao ap tram bi€n ap phan xudng, can tinh cho diém ngan mach N3

dé chon va kiém tra cap, tu cao ap cac tram.

Can tinh diém Ny trén thanh cai 0.4kV dé kiém tra ti ha ap tong ctia tram.

b) Tinh todn cdc théng sé so do.

So do nguyén ly:
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N1 N2
HT MC BDK MC g cap DCL CC &
- « —

BATG BAPX
So d thay thé:
N1 N2 N3 N4
Xt Zo Zont Zc ? Zonex ?
HTe— 1| L L L L

% Tinh dién khang hé thong:

2
XHT:% (38)
N

Trong d6 S, 1a cong suit ngin mach cua may cit dau dudng day
trén khong (PDK) S, =S,,, =+/3U,,.1,,

Vay ta co:

Xy = Up  _ 37° =0.717 Q (3.9)
" JBu,,l, /3x3x315 '

% DPuong day trén khong (PDK):
Loai day AC-35 ¢0 r, =2.06 Q/km, x, =0.433 Q/km, | =15 km.

Vay:
1 1
Ry ==r,l= §x2.06 x15=15.45Q
) . (3.10)
Xo ==Xl ==x0433x15=3.25Q
2 2
% May bién ap trung gian (BATG):
May bién ap trung gian c6
S, =1600 kVA U, =35kV; AP, =16kW; u,%=6.5%
Tinh RgVva Xg quy dbi vé phia 10kV:
2 2
Reare) = %x%x 0° = %x 156232 x10° = 0.3125 Q
an (3.11)

1 u% U 1 65 10’

X == = 10° = 2.03125 Q
5416 =57 900 © S, 2100 1600
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% Cac duong cap 10kV:

Cép tir tram bién ap trung gian dén B, c6 cac thong sé sau:
r, =147 Q/km, x, =0.17 Q/km, |1 =0.14 km.

Vay ta co:

R, = % r,d = %><1.47 x0.14 = 0.1029 Q

X = %xo.l =%x0.l7><0.14 =0.0119 Q

Céc duong cap khac tinh twong tu, két qua ghi trong bang sau:

Bang 3.19. Két qua tinh thong s6 duong day khong va dudng day cap.

Puon , F | ) Xo R X
& cap mm? km | Qkm | Qkm Q Q
2AC -
TBAKYV -TBATG 16 15 2.06 0.433 15.45 3.25
2(3 x
BATG - B; 16) 0.14 1.47 0.17 0.1029 | 0.0119
2(3 x
BATG - B, 16) 0.052 1.47 0.17 0.038 | 0.0044
2(3 x
BATG - B; 16) 0.076 1.47 0.17 0.056 | 0.0066
2(3 x
BATG - By 16) 0.24 1.47 0.17 0.176 0.0204
2(3 x
BATG - Bs 16) 0.08 1.47 0.17 0.059 | 0.0068
2(3 x
BATG - Bg 16) 0.084 1.47 0.17 0.123 0.0143

% Cac tram bién ap phan xuong (BAPX)
Tram Bj: loai may 2x560kVA c6
U, =35kV; U, =0.4kV; AP, =521kW; u,%=4
Tinh Tinh Rgva Xg quy di vé phia 0.4k V:
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1 APU;, 1 521x04% _ . S
RB(BAPX)ZEX#ZEXWX:LO =1.33x107°Q

1 UN%XUE,,,_l 4 04°

X =—X =—X X x10% =5.71x107°Q
PEAPY 27100 TS 27100 560

Céac may bién ap khac tinh toan tuong tu ta c6 két qua trong bang sau:
Bang 3.20. Két qua tinh thong sb may bién ap cac tram bién ap

phan xudng.

May bién ap EVA i\j’l\ uy % gR)B é B
BATG - B; 560 5.21 4 0.0013 0.0057
BATG - B, 180 2.1 4 0.0052 0.0178
BATG — B; 160 2.1 4 0.0066 0.02
BATG - B, 180 2.1 4 0.0052 0.0178
BATG - Bs 160 2.1 4 0.0066 0.02
BATG — Bg 560 5.21 4 0.0026 0.0114

¢) Tinh todn ngan mach.

% Ngan mach tai diém Nj:

So d6 thay thé:
N1
Xur Zo ?
HTe— 1} [ 1
Ta co:
INl — Utb35
\/5'221

221:\/RI§+«HT+XDE (3.12)
~ 37

" 3% \/15.452 + Q.717 +3.25
i =v2x1.8x 1, =+/2x1.8x1.34 =3.41 kA

% Ngan mach tai diém N,:

=1.34 kKA

INl:|N1=I

N1 N2
Xt Zo Zentc
HTe—__ | I I
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Thong s6 cac phan tir phia 35kV quy do6i vé phia 10kV:

2 2
R, =R, x Ej =15.45x% Ej =1.2610Q
35 35

~(10) ~(10)
X, = +X — | =4Q.717 +3.25 — | =0.324 Q
1 «D HT/X(SSJ ¢ }(35)

Ry, = R, + Ry gare) =1.261+0.3125 =1.5735 Q
Xy, = X, + Rygare) = 0.324 +2.031 = 2.355 O
B 10.5

 J3x /157352 4 2.355°
i, =v2x1.8x1,, =+/2x1.8x2.14 =5.45 kA

=2.14 kKA

|N2 :INZ =1,

% Ngan mach tai diém Nj:

So d6 thay thé:

Xur
HTe—{ 1

N1 N2 N3
ZD ZBATG ZC

1% I ]
S e S —

Tinh 1,, cho tuyén cap TBATG — B

Ry, =R,, + R, =1.5735+0.1029=1.6764 Q
Xs = Xy, + R =2.355+0.0119 = 2.3669 Q
- 105

V3 x+/1.6764% + 2.3669
i3 =V2x1.8x 1, =/2x1.8x2.09=5.32kA

= 2.09 kKA

IN3: IN3: I,

Tinh twong tu cho céc tuyén cap con lai ta c6 bang sau:

Bang 3.21. Két qua tinh ngin mach tai diém N3 ddi v6i timg tuyén cap.

Diém ngén mach Rc Xc Rz3 Xzs IN3 Iia
Q Q Q Q kA kKA
TG cao ap B, 0.1029 0.119 1.6764 | 2.3669 2.09 5.32
TG cao ap B, 0.038 | 0.0044 | 1.6115 | 2.3594 2.12 54
TG cao ap B, 0.056 0.0065 | 1.6295 | 2.3615 2.11 5.38
TG cao ap B, 0.176 0.0204 | 1.7495 | 2.3754 2.06 5.23
TG cao ap Bs 0.059 0.0068 | 1.6325 | 2.3618 2.11 5.37
TG cao ap Bg 0.123 0.014 1.6965 2.369 2.08 5.296

% Ngan mach tai diém Ny:
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So dd thay thé:

Xur
HTe—_ 1

Zo

1
| |

N1

ZBATG
—
L

N2
Zc

1
| |

N3

7

Na

ZBAPX

Tinh Ins tuyén tir hé théng dén thanh cai ha ap tram B,

Thong s6 cac phan tir phia 10kV quy ddi vé phia 0.4kV:

2 2
Ry, = Ryyx| 24 —1.6764x[ 22| —0.00268 @
10 10

2 2
X,y = Xyq %j ~ 23669 x| 22| ~0.00879 @
10 10

Rys = Rys + Ryeary, = 0.00268 +0.00133 = 0.00401 Q
X 54 = Xsg + Roggapyg = 0.00379 +0.00571 = 0.0095 Q2

IN4

|N4:|w

0.4

~ /3x+/0.004012 + 0.00952

=22.396 kA

i, =vV2x1.41x 1, =/2x1.41x 22.396 = 44.66 kA

Tinh twong tu cho cac tuyén cap con lai ta cé bang sau:

1
| |

Bang 3.22. Két qua tinh ngan mach tai diém N, doi vé6i timg tuyén cap.

Dlém ngén RB X B Rz4 X24 I N4 ixk4
mach Q Q Q Q kA kA
TG ha éap B, 0.0013 | 0.0057 | 0.00401 | 0.0095 | 22.396 44.66
TG ha 4p B, 0.0052 | 0.0178 | 0.00777 | 0.02158 | 10.07 20.08
TG ha ap B3 0.0066 0.02 0.00917 | 0.02378 9.06 17.94
TG ha ap By 0.0052 | 0.0178 | 0.00799 | 0.0216 10.03 20.00
TG ha ép Bs 0.0066 0.02 0.00917 | 0.02378 9.06 17.94
TG ha ap Bg 0.0026 | 0.0114 | 0.00531 | 0.01519 | 14.35 28.62

3.3.3. Lua chon thiét bi dién va kiém tra cac thiét bj dién.

3.3.3.1.Tram bién 4p trung gian.

a) Lua chon va kiem tra may cat cua tram bién ap trung gian.

biéu kién chon va kiém tra:

e Dién ap dinh muc, kV

e Dong dién lau dai dinh mutrc, A

" U dmMC 2 U dmmang

- Id‘mMC 2
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e Dong dién cat dinh muc, kA o -
e Dong 6n dinh dong, kA gy =
- A . © A . = tqd
e Dong 6n dinh nhiét, kA D ggnnier = 1o, .
dmnh

< Chon may cat dudng day trén khong 35kV:
Chon may cat cach dién SFg ngoai tro1 36kV loai 8BK20 do
SCHNEIDER ché tao ¢ cac thong sd nhu sau:

LOE}I ’méy Cé.Ch Sé ]u'o‘ng U amMC I amMC I dmcat iodd
cat dién . kV A kA kA
Khong
8BK?20 ] 2 36 2500 31.5 80
khi
Kiém tra:
e Di¢n dp dinh mtrc, kV ' Uy =36kV U, - =35kV

e Dong dién lau dai dinh mirc, A
_San =1.4x 1600
J3xU im J3x35

=31.5kA> |, =1.34kA

|, e =2500 A> 1, =14x =36.95 A

e Dong dién cat dinh murc, kA S

dmeat
e Dong on dinh dong, kA D iggq = 80kA>i,, =3.41kA
May cit c6 dong dinh mirc 1, >1000 A nén khong can kiém tra dong 6n dinh
nhiét.
% Chon may cat hop bo cap 10kV:
Cac may cat ndi vao thanh cai 10kV chon cing loai may cat SFg do

SIEMENS ché tao c6 cac thong s6 nhu sau:

Loaiiméy CéACh S8 Tu ong U dmac | e | dmcat foad
cat dién kV A A A
8DC11 SF6 14 12 1250 25 63
Kiém tra:
e Dién ap dinh mtrc, kV c U =12kV2U,, . =10 kV
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e Dong dién lau dai dinh mutrc, A

|, =150 A> 1, =14x—20__12933 A
J3x10
e Dong dién cét dinh murc, kA 1,  =25kA>1,, =214 kA
e Dong on dinh dong, kA D iggy =63 kKA>i,, =5.45 kA

May cét c6 dong dién dinh mirc 1, >1000A nén k phai kiém tra dong dién
6n dinh nhiét.
b) Chon va kiém tra dao cdach ly (DCL) cap 35kV.

Diéu kién chon va kiém tra:

e Dién ap dinh mtrc, kV ' Uner 2 U gumang

e Dong dién lau dai dinh mirc, A N N P

e Dong on dinh dong, kA gy =

e Dong én dinh nhiét, kA i S ttqd
dmnh

Chon dao cach ly dit ngoai troi, ludi dao quay theo mat phang nam ngang

loai 3DC do SIEMENS san xuat c6 cac théng s6 nhu sau:

Loai dao cach U, . I Ioqa
ly kV A A A
3DC 36 1000 31.5 60
Kiém tra:
e Dién ap dinh mtrc, kV . Ugpe, =36kV U, o =35kV
e Dong dién lau dai dinh mirc, A : 1,,, =1000A>1, =36.95A
e Dong on dinh dong, kA D iggq = B0KA>Ii, =3.41kA

¢) Chon va kiém tra BU.
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May bién dién ap, ky hiéu BU hay TU 1a may bién ap do luong ding dé
bién d6i dién ap tir mot tri sé nao d6 (thudng U >1000V ) xudnglooV hoic
100+/3V cép dién cho do luong, tin hi€¢u va bao v¢.

Trén md phéan doan cta thanh gop ta sir dung mot mat bién dién ap BU.
BU duoc chon theo diéu kién sau:

e Dién ap.
e So dd dau day, kiéu may.
e Cip chinh x4c.

e (Cong suat dinh murc.

% Chon va kiém tra BU phia 10kV:
Chon BU loai 4MS32, kiéu hinh tru do SIEMENS ché tao c6 cac thong s6

nhu sau:
Kiéu loai 4MS32
U, kv 12
U chiu dyng tan s6 cong nghiép 1°, kV 28
U chiu dung xung 1.2/50s, kV 75
U, . kV 12, 12/+/3
U KV 100,100/+/3, 100/3
Tai dinh mirc, VA 400

% Chon va kiém tra BU phia 35kV:
Chon BU loai 4MS36, kiéu hinh tru do SIEMENS ché tao c6 cac thong s6

nhu sau:
Kiéu loai 4MS36
U, kv 36
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U chiu dyng tan s6 cong nghiép 1°, kV 70

U chiu dung xung 1.2/50.s, kV 170

Ui KV 35, 35/4/3
U,, kv 100,100/~/3, 100/3
Tai dinh muc, VA 400

d) Chon va kiém tra BI.

May bién dong dién, ky hiéu BI hay TI 1a may bién 4p do luong dung dé
bién d6i dong dién tir mot tri s6 16n bat ky Xuéng 5A, 10A hoac 1A cép cho do
luong, tin hi¢u va bao vé.

BI duoc chon theo diéu kién sau:

e Diénap dinhmuc: U, , >U,

‘mmang

So db dau day, kiéu may.

Dong di¢n dinh mtre : 1, ,, > 1,
% Chon BI cho duong day trén khong tir hé thong veé:

KyeoS
|y = 2o 2imins 1331000 _ oy 59 (3.13)
J3x35  3x35

Chon BI loai 4MA76 do SIEMENS ché tao co cac thong s6 nhu sau:

Kiéu loai 4MAT6
U, kV 36

U chiu dyng tan so6 cong nghiép 1°, kV 70

U chiu dung xung 1.2/50.s, kV 170
Ligms A 100
g A 5
loganniens: KA 80
foadong: KA 120

% Chon BI cho tong sau may bién ap trung gian phia dau ra thanh cai 10kV:
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| . kqtsc'sdeBA . 1.3x1600
" J3x10 3x10

Chon BI loai 4MA72 do SIEMENS ché tao c6 cac thong s6 nhu sau:

=120.09 A

Kiéu loai AMAT2
U, kv 12

U chiu dung tan s6 cong nghiép 1” , kV 28
U chiu dung xung 1.2/50.s, kV 75
Ligms A 200
I, A 5
logdnnienss KA 80
bodddong: KA 120

%+ Chon BI cho cac mang cap:
Khi su cb, may bién ap co thé bi qué tai 30%, BI dugc chon theo dong
cudng blrc qua may bién ap co cong suat 1on nhat trong mang 1a 560kVA.

kqtsC'SdWlMBA — 1'3X 560 — 4203 A

| =
dmBI \/§U \/§ % 10
dm

Chon BI loai 4MA72 do SIEMENS ché tao c6 cac thong sé nhu sau:

Kiéu loai AMAT2
u,, kV 12

U chiu dyng tan s6 cong nghiép 1°, kV 28
U chiu dung xung 1.2/50s, kV 75
Ligms A 100
g A 5
foganniens: KA 80
odaamgr KA 120
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e) Chon chong sét van.

Chéng sét van 1a mot thiét bi ¢6 nhiém vu chéng sét danh tir duong day
trén khong truyén vao tram bién ap. Vi dién ap dinh mic thi dién tré cua chong
sét co ti tri sO vo cung 16n khong cho dong dién di qua, khi co dién ap sét thi
dién tro ¢ gid tri rat nho, chdng sét van s& thao dong dién sét xudng dat.

Chon chdng sét van cho cp dién ap 35kV: chon chéng sét van do héng
COOPER (My¥) ché tao loai AZLP501B30, loai gia d& ngang.

Chon chdng sét van cho cip dién ap 10kV: chon chdng sét van do hing
COOPER (M¥) ché tao loai AZLP501B10, loai gia d& ngang.

f) Chon va kiém tra thanh dan, thanh gop.
Chon loai bang dong cung.
% Chon thanh dan theo diéu kién phat néng 1au dai cho phép:
kKol =1, (3.14)
Thanh dn dit ndm ngang : k, =0.95

k,: hé s6 hiéu chinh theo nhiét do

6., -6,
k,= |2 2% .
:=\0, -4, (3.15)

0., =70°C - nhi¢t do cho ph¢p 1on nhat khi lam viéc binh
thuong.

0, = 25°C - nhi¢t do trung binh mdi1 truong.

0, =35°C - nhiét do cuc dai moi truong.

Vay ta co k, =0.88

Chon 1, theo diéu kién qué tai cia may bién ap:

I = 14xS, ,

" sy,

| 5 L4xS,, _ 14x1600

" kk,U,, 0.95x0.88x+/3x10

(3.16)
=154.697 A

Chon thanh dan bang dong tiét dién 25 x 3, c6 dong I, =340A

¢ Kiém tra diéu kién on dinh dong:
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5, =0,

cp

Luc tinh toan do tac dung ctia dong dién ngan mach:

F, :1.76x108xéxifk = kG (3.17)
Trong do:
| =100 cm- khoang céach gitra cac str.
a =50 cm - khodng cach gitra cac pha.
i, - dong dién ngdn mach xung kich 3 pha, A
Ta co:
i, =5.45 kA

F,=176x10"° x%x €.45x10° 2 =1.05 kG

Monen uon:

_F,l _1.05x100
10 10

Ung suét tinh toan khi thanh dan dit nam:

M

=10.5kGcm (3.18)

Sy = % kG/cm?
b hZ ( 3'19 )
W == cm?
Thanh dan ¢6 b =0.3cm: h = 2.5cm
= 6"\’1 = 6”0'52 =33.44 KkG/cm?
b.h 0.3x25
Ung suét cho phép cta thanh dong : 5., =1400kG/cm?
5,5 >> 6, =33.44kG/cm?
% Kiém tra diéu kién 6n dinh nhiét:
S>al, .t (3.20)

Ta co:
a=7-hésd phu thudc vao vat li¢u.

|, =2.14kA
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t,, - thoi gian tic dong quy d6i cua dong ngan mach theo tinh
toan.

Vi nguon c6 cong suat vo cung 16n nén:

— “cat

tey =t +0.0587% =t +0.05>{|'—j =t +0.05

Vit =ty +t,.
t,, =0.02s va may cit la loai tac dong nhanh thi
tyc =40 +60ms =0.04 + 0.06s nén ta chon t,,. =0.04s
Vay : t,, =t +0.05=0.02 +0.04 +0.05 = 0.11s

o a.lw.qltqd =7x2.14x+0.11 = 4.968mm?
S =25x3=75mm? > 4.968mm?

9) Chon va kiém tra cdp 10kV.

Trong muc 3.2.4 chuong nay ta da chon dugc cap theo j, , da kiém tra
theo diéu kién phat nong. Cac thong sb ciia cap di ghi trong bang 3.4 vi vy ta
chi kiém tra lai cap theo diéu kién sau:

F>aly.ty
Ta co:
=7 -hésd phu thudc vao vat liéu.
,, - dong ngin mach 3 pha tai diém N trén thanh gop cao ap
tram bién 4p phan xuong.
t,, - thoi gian tic dong quy d6i ctia dong ngan mach theo tinh toan.

Ta chi can kiém tra cho tuyén cdo c6 dong ngan mach 16n nhét. Tuyén cap

tir tram bién ap trung gian dén B, c6 dong ngan mach 16n nhat 1, = 2.12kA
ol ofty =9.38 < F =16mm’

Vay mang cap da chon dat tiéu chuin On dinh nhiét.
3.3.3.2. Chon thiét bi cho tram bién ap phan xwéng.

Vi céc tram bién ap phan xudng dit khong xa tram bién ap trung gian nén

phia cao ap chi can dit dao cach ly va cau chi. Dao cach ly dung dé cach ly may
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bién 4p khi stra chira, cau chi dung dé bao vé ngan mach va qua tai cho may bién
ap. Phia ha dit aptomat tong va cac aptomat nhanh. Thanh cai ha ap dugc phan
doan bang aptomat phan doan.
a) Chon va kiém tra dao cdch ly cao dp.

Ta chon cung loai dao cach ly cho tat ca cc tram bién ap dé dé& cho viéc
mua sim, lép dat, van hanh va thay thé. Dao céach ly dugc chon theo cac diéu
kién sau:

e Dién 4p dinh muc, kV ' U ner 2U umang = 10KV

e Dong dién lau dai dinh mirc, A

560
oo = Dy =1.3% Vel 42.03 A

e Dong on dinh dong, kA D iggg =y =5.38kA

Chon dao cach ly loai 3DC do SIEMENS ché tao co cac thong s6 sau:
U | | |

LOE}I dao CéCh dm dm Nt N max

kV A KA kA

ly

3DC 12 400 16 40

b) Chon va kiém tra cau chi cao dp.
Cau chi duge chon theo cac diéu kién sau:
e Dién ap dinh muc:
U smce ZU gumang = 10kV
e (Cong suat cat dinh muc:
Sumearce =S kVA
e DONg cat dinh muc:

I >1" KA

dmcat
e Dong dién dinh muc:

k

_ qtsc'sdeA

I >, =
dmCC = “cb
\/§U am
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+» DO61 véi tram By, Bg:

B Kqtse-S amp _ 1.3x 560 =42.03A

P
mee T T 3u,,  3x10

Chon cau chi éng cao ap loai 3GD1 210-3B ¢6 théng s6 nhu sau:

Loal Cé‘iu Chi Udm Idm IcatN Icatmin
kV A KA A
3GD1 210-3B 12 50 40 225

+» D01 véi tram B,, By:

K...S
|y, = e 133180 45 0 0

J3u,  /3x10

Chon cau chi éng cao ap loai 3GD1 203-3B c6 théng s6 nhu sau:

Loal Cé\lu Chi Udm Idm IcatN Icatmin
kV A KA A
3GD1 203-3B 12 16 63 62
% Dbi v6i tram By, Bs:
Kqtse:S 1.3x160
I > I — qtsc*~ dmBA — :12A
dmCC cb J3U N J3x10
Chon cau chi éng cao ap loai 3GD1 203-3B c6 thdng sb nhu sau:
Loal Cé\lu Chi Ud‘m Id‘m IcatN Icatmin
kV kKA KA A
3GD1 203-3B 12 16 63 62

) Chon va kiém tra aptomat (aptomat tong va aptomat phin doan).
Aptomat 1 thiét bi dong cat ha ap c6 chirc ning bao vé qua tai va ngin

mach. Aptomat dugc chon theo diéu kién sau:

* Dién ap dinh mic: U s ZU fmang = 0.4kV
e Dong dién dinh mtc: 1, >1, = Katse-Samsa
\/§U am
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e Dongcatdinh mie: 1, ,>1, kA
+» P01 voi tram By, Bg:

_ kqtsc'sd‘mBA _ 1.3x560

Y B0 Vaxod =1050.78A
% Ddi v6i tram By, By
a2 1oy = kj‘/sgz‘zn“ = 321108.2 =337.75A
% Ddi v6i tram Bs, Bs:
Ly 2 1y = kj;ézd:“ - 3%11062 =300.22A
Chon aptomat do hing Merlin Gerin ché tao. Két qua chon trong bang sau:
w0 g | | S
B 22.396 | C1251N 3 690 1250 25 4
B, 10.07 | NS400E 3 500 400 15 4
Bs 9.06 | NS400N 3 690 400 10 4
B, 10.03 | NS400E 3 500 400 15 4
Bs 9.06 | NS400N 3 690 400 10 4
Bs 14.35 | C1251IN 1 690 1250 25 4
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CHUONG 4

TINH TOAN BU CONG SUAT PHAN KHANG DE NANG CAO
HE SO CONG SUAT CHO NHA MAY.

4.1. PAT VAN DE.

Phan 16n ho cong nghiép trong qua trinh lam viéc tiéu thy tir mang dién ca
cong suat tic dung P 13n cong suat phan khang Q. Cac ngudn tiéu thy cong suét
phan khang 1a: dong co khong dong bo (tiéu thu khoang 60-65% tong cong suét
phan khang ciia mang dién xi nghiép), may bién ap (tiéu thu khoang 20-25%).
Puong diy va cac thiét bi khac (tiéu thu khoang 10%),... tuy thudc vao thiét bi
dién ma xi nghiép ca thé tiéu thu mot lugng cong suit phan khang nhiéu hay it.

Truyén tai mot luong cong suat phan khang qua day dan va mdy bién ap
s& gy ra ton that dién ap, ton that dién ning 16n va 1am giam kha ning truyén tai
trén cac phﬁn tor cua mang dién do do dé ¢6 loi cho vé kinh té - k¥ thuat trong
ludi dién can nang cao hé s6 cong suat tu nhién hodc dua nguén bu cong suét
phan khang t&i gan noi tiéu thu dé tang hé sd cong suit cose lam giam luong
cong suit phan khang nhén tir hé thong dién.

Nang cao hé sd cong suét ty nhién bang cach:

e Thay cac dong co non tai biang cac dong co ¢ cong suat nho hon.
e Giam dién 4p dat vao dong co thuong xuyén non tai.

e Han ché dong co khong dong bo chay non tai.

e Thay dong co khong déng bo bang dong co ddong bo.

Néu tién hanh cac bién phap trén dé giam luong cong suat phan khang
tiéu thy ma hé sb cong sudt cua xi nghiép van chua dat yéu cau thi phai dung
bién phap khac dit thiét bi bu cong suat phan khang.

4.2. CHON THIET BI BU VA VI TRi PAT.
4.2.1. Chon thiét bi bu.
Pé bu cong suat phan khang cho nha méy co thé ding cac thiét bi bu sau:

% May bu dong bo:
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C6 kha nang diéu chinh tron.

Tu dong véi gia tri cong suat phan khang phat ra (c6 thét tiéu thy cong
suat phan khang.)

Cong suét phan khang khéng phu thudc dién ap dit vao, chu yéu phu
thudc vao dong kich tur.

Giéa thanh cao.

Lap rap, van hanh phuc tap.

Gay tiéng on 16n.

Tiéu thu mot luong cong suat tac dung 16n.

s Tu dién:

Ton that cong suét tac dung it.

Lap dit, van hanh don gian, it bi su c6.

Cong suat phan khang phat ra phu thudc vao dién ap dit vao tu.

C6 thé str dung noi kho réao bat ky dé dit b tu.

Gi4 thanh ré.

Cong suat phan khang phat ra theo bac va khong thé thay d6i duoc.

Thoi gian phuc vu, d6 bén kém.

Theo cac phan tich ¢ trén thi ty bu thuong dugc lap dat dé nang cao hé sb cong

suat cho cac xi nghiép.

4.2.2. Vi tri dat thiét bi bu.

nang cho ddi tuong dung dién la ddt phan tan cac bd tu bu cho tung dong co
dién, tuy nhién néu dit phan tan quéa s& khong co loi vé von dau tu, lap dit va
quan 1y van hanh. Vi vay, viéc dit thiét bi bu tap trung hay phan tan 13 tiy thudc
vao cau tric hé théng cap dién cua dbi tuong, theo kinh nghiém ta dit thiét bi bu
& phia ha ap ctia tram bién ap phan xuong tai ta phan phdi. O day ta coi gid tién

don vi (d/kVAr) thiét bi bu ha ap 16n khong dang ké so véi gia tién don vi tén

V& nguyén tic dé co loi nhit vé mit giam ton that dién 4p, ton that dién

that dién ning qua may bién ap.

4.3. XAC PINH VA PHAN BO DUNG LUQNG BU.
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4.3.1. Tinh hé sb cosg, ciia toan nha may.
Ta co:

P’[t nm _ 1716 .98

= =0.79 (4.1)
S 2164 .81

Cosp =

ttnm

Heé sb cosg tdi thiéu do nha nude quy dinh tir (0.85+0.95), nhur vay ta phai
bu séng sudt phan khang cho nha may dé nang cao hé sb cose.
4.3.2. Tinh dung lwong bu tdng ciia toan nha may.

Dung luong bu clia nha may can phai duge xac dinh dé hé sd cosg,, dat
dén gia tri t6i thiéu do nha nudc quy dinh (theo quy dinh hién hanh thi hé sb
cong suat ciia nha may khong duoc nhé hon (0.85+0.95). Nhu vay viéc tinh
dung luong bu & diy 1a dung luong bu cudng birc dé dat gia tri quy dinh ma
khong phai xac dinh dung luong bu kinh té ctia ho dung dién.

Vi vay dung lugng bu ctia xi nghiép xac dinh theo biéu thirc sau:

Qus = P (21 —199,) (4.2)

Trong do:

P

om - Phu tai tinh todn cta toan nha may.
tge, - twong Gmg véi cosg, (hé sd cong suat trudc khi bu).
tge, - twong Umg véi cose, (hé sd cong suat can dat toi).
cosg, =0.79 — tgp, =0.78
cosg, =0.95 - tgep, =0.33
Q,s =1716.98x (0.78 —0.33) = 772.641 (KVAT)
4.3.3. Phan bo dung lwgng b cho cac tram bién 4ap phin xwéng.
Tir tram bién 4p trung gian vé cac tram bién ap phan xuong 1a mang hinh
tia gdm 6 nhanh c6 so dd nguyén Iy va so dd tinh toan nhu sau:

0.4kV

Cap | P+ Q)
< |
o, —0
al Qy
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10kV

0.4kVv
| R.. Rei I .
| sz (Q| _Qbi)

Hinh 4.1 So d6 nguyén 1y va thay thé tinh toan dung luong bu nha may.

Tinh dung luong bu cho timg mach:

Cong thirc phan phdi dung luong bu cho mot nhanh cuat mang hinh tia.

Qu=Q ~Qun—Qu) 2 (KVAD (43)

Trong do:
Q, - cong suat phan khang tiéu thu cta nhanh i (kVAr).
Q,. - cong suat phan khang toan nha may (kVAr)
Q,s - cOng suat phan khang bu tong (kVAr)
R, - dién trd tuong duong ctia nhanh thir 1 ()

-1
1,11 1
R, =| —+— 4+ +=| (Q 4.4
N (R1+R2+R3 +R.j (©) (44)

R, - dién tr& tuong duong ctia nhanh BATG-B; (Q)
Ri=Rci +Ry  (Q) (4.5)
R.; - dién trd cap ctia nhanh thu 1 (Q).
R, - dién trd ciia bién ap phan xudng thu i (Q).
AP U
Rgi = —— %10 (Q) (4.6)

dmBA
Tir két qua chon mdy bién ap trong chuong 3 ta c6 két qua sau:

Bang 4.1. Két qua tinh dién tré cia mdi nhanh.

Nhanh Rei Rei R =Rgi +Rg;
(Q) (Q) (©)
BATG -B; 0.83 0.103 0.933
BATG -B, 3.24 0.038 3.278
BATG - B; 4.1 0.056 4.156
BATG - B, 3.24 0.176 3.416
BATG - Bs 4.1 0.059 4.159
BATG - Bg 1.66 0.123 1.783
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1

1 1

1

1

th:( L + + + + +
0.933 3.278 4.156 3.416 4.159 1.783

Xéc dinh dung lugng bu téi wu cho timg nhanh:

0

37

Q,; =564.4—(1318.48 - 772 .64).ﬁ =347.94 (kVAr)

0.37

Q.; =160.28 - (1318 48 - 772.64). .~ =98.67 (KVAN)

0.37

Quo =169.53 - (1318.48 ~ 772.64). .= _-=120.04  (kVAr)

Que =137.45-(1318.48 - 772.64). " - =78.33 (KVAY)

0.37

0.37

Qus =180.88 (1318 48 - 772.64).~ - =141.32 (KVA)

0.37

Qpe =329.61— (1318 .48 - 772.64).% =216.34  (kVAr)

Két qua tinh toan dugc tong két trong bang sau:

Bang 4.2. Két qua phan b dung lugng bu trong nha may.

j_ -0.37 (Q)

Tram bién Loai tu Qus S6 bo Téng Q,, Q,,Yéu
ap KVAr KVAr cau
KVAr
B, KC1-0.38-20-Y1 20 18 360 347.94
B, KC1-0.38-20-Y1 20 6 120 98.67
B, KC1-0.38-20-Y1 20 6 120 120.94
B, KC1-0.38-20-Y1 20 4 80 78.33
Bs KC1-0.38-20-Y1 20 8 160 141.32
Bs KC1-0.38-20-Y1 20 11 220 216.34
q) T—d) )i )j i ‘ i/ )i i]l JCD ? CD
FANKN L FARLN
Ta Pén cac td TG bu Tu TG bu Dén céc td Ta
aptomat phan phoi CosQ aptomat (o{e Y0} phan phdi aptomat

Hinh 4.2. So d6 nguyén ly dat tu bu cose trong tram dit 2 may bién ap.
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,

¢ <F ¢ ,i ,i
A
Ta Bén cac tu Ta bu
aptomat phan phoi COSQ

Hinh 4.3. So d6 nguyén Iy dat tu bu cose trong tram dit 1 may
bién 4p.
Heé s cong suét (cose) ctia nha may sau khi dat tu bu:
Tong cong suat phan khang cla tu bi: Q =1060 kVAr
Luong cong suat phan khang truyén trong ludi cao p toan nha may:
Q=Q,,, — Q=1318.48 —1060 = 258.48 KVAr (4.7)
Hé s cong sudt ctia nha may sau khi bu:

Q  258.48
Pum  1716.98

ttnm

tgp = =0.151 (4.8)

Vay cosg =0.99
Két luan: Sau khi dit tu bu cho ludi ha ap cia nha may hé sb cong suat da

dat yéu cau.
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CHUONG 5
NOI PAT VA CHONG SET

5.1. PAT VAN DE.

Pic diém quan trong ctia hé thong cung cip dién 1a phan bé trén dién tich
rong, thuong xuyén cd ngudi lam viée voi cac thiét bi dién va chiu nhiéu anh
huong cua cac yéu t khach quan. Ngudi van hanh khéng tuan theo cac quy tic
an toan. Chinh cac nguyén nhan trén da 1am hu hong dién tré cach dién cua thiét
bi, gdy nguy hiém cho nguoi van hanh.

Noi dét cho céc thiét bi dién va dit thiét bi chéng sét an toan cho hé théng
chinh 14 phuong phap don gian va hiéu qua dé phong tranh hau qua.

Tram bién 4p 1a modt phan tr quan trong ciia hé thong cung cép dién,
thuong xuyén c6 nguoi lam viéc vl cac thiét bi dién. Khi cach dién cua céc
thiét bj dién bi hong hoac nguoi van hanh khong tuan theo quy tic an toan vo y
cham vao s& nguy hiém hu hong, giat va co thé chét nguoi.

Vi vay trong hé théng cung cap dién néi chung va trong tram bién 4p noi
riéng nhét thiét phai c6 bién phap an toan dé chong dién giat va dam bao ché do
lam vi¢c cua mang dién, mot trong cac bién phap an toan, hi¢u quéa va kha don
gian 1a thue hién ndi dat cho tram bién 4p va ta phan phéi dong luc.

Trang bi ndi dat bao gém cac dién cuc va day dan ndi dat. Cac dién cuc
ndi dat bao gdm cac dién cuc thang dung duoc dong sau vao trong dat va dién
cuc ngang duoc chon ngﬁm & mot do sau nhat dinh. Céc day noi dat dung dé ndi
lién cac bd phan dugc ndi dit véi cac dién cuc ndi dt.

Khi c6 trang bi ndi dat, dong di¢n ngén mach xuét hién do cach dién cta
thiét bi dién voi vo hu hong, s& chay qua vo thiét bi theo day dan ndi dat xuong
cac dién cuc va chay tan vao dat.

5.2. TINH TOAN NOI PAT CHO TRAM BIEN AP,
5.2.1. Trang bi noi dat tram bién 4p.

Khi thye hién ndi dat c6 thé tién hanh theo 2 cach:
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+ Noi dat ty nhién: La sir dung cac ong dan nudc hay bang cac éng kim
loai khac dat trong dat, cac két cAu béng kim loai cua nha ctra, cac cong trinh ndi
dat, cac vo boc kim loai cuia cap dat trong dat... lam trang bi ndi dat.

+ Noi dat nhan tao: Thuong duogc thuc hién béng coc thép, coc déng ... dai
2 + 3 (m ) chon siu xudng dit sao cho dau trén ctia chung cach mat dat 0,5 +
1,5 (m ). Nho vay giam duoc sy thay d6i cta dién tré ndi dat theo thoi tiét. Cac
6ng thép hay thanh thép duoc ndi voi nhau bang cach han véi thanh thép nam
ngang dit & do sau 0,5 + 0,7 ( m ). Tiét dién nho nhit cia thanh thép 13
48(mm?).

Céc thiét bi lam viéc & cac cap dién ap khac nhau va ché do lam viéc khac
nhau thi yéu cau vé dién tré cac trang bi ndi dat ciing khac nhau. Theo quy pham
trang bi dién dién tré ndi dat ctia mang c6 U < 1000 ( V) va cong suit ctia may
bién 4p 16n hon 100kVA thi tai moi thoi diém trong ndm phai c6 Ryg< 4 (Q).

Khi xét dén ndi dat tu nhién song song vd&i bo ndi dat thi dién trd cia bo

ndi dat nhan tao duoc tinh theo coéng thirc sau:

1 1 1
R, R, R, (51)
Trong do: R, Dién tré ndi dat nhan tao (Q)
Rin: Dién tro ndi dat tw nhién (Q)
Rng: Dién tré ndi dat cho phép (Q)
Ta coi nhu khong ¢ ndi dat ty nhién nén: Ry < Rngep =4 ()
+ Tinh toan ndi dit nhan tao theo trinh tu nhu sau:
- X4c dinh dién tro n6i dat theo quy trinh quy pham vé ndi dat.
- Xac dinh dién trd ndi dat cua mot coc 1a:
Re= “2on 2420250 () (5.2)

Trong do:

* o ladién tro suét cua dat do ¢ diéu kién chuin (Q.cm)

o  Kpax 12 hé s6 phu thudc vao diéu kién do tra bang 2- 22 [trang 259, Tai
liéu tham khao 3 ]
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e 1: Chiéu dai ctia coc (m)

e t:Ladd sau chén coc (m)

e d: Puong kinh coc tron (m)

Xac dinh so b sb coc:

S6 coc thuong duoc xac dinh theo kinh nghiém, déng thoi cling co thé xéc

dinh so bd theo cong thirc:

n=

o (5.3)
Rd'nc

Trong do:
e Ry Dién tro ndi dat ctia mot coc ( Q)
e Ry Dién tro cia thiét bi ndi dat theo quy dinh ( Q)
e n. HE $6 str dung coc

Xéc dinh dién tré thanh ndi ngang

krrax 'pO In 2L2

R = )
2nlL b.t

(Q) (54)

Trong do:
e L: Chiéu dai mach vong tao bdi cac thanh néi (m )
e b: Bé rong thanh ni (m)
e t: PO sdu cua thanh (m)
Dién trd cia thanh ndi thuc té can phai xét dén hé sb sur dung thanh n:
R, =— (5.5)
e
Xac dinh dién tré ( khuéch tan ) cia n coc chon th'fmg dimg R.:
R

R, = & (5.6)
n.nc

Xac dinh dién tré ( khuéch tan ) cua thiét bi ndi dat gdm hé thdng coc va
cac thanh dan:

R R
Rz e 5.7
“T R +R, (5.7)

So sanh dién trd ndi dat tinh duge Ryq voi dién trd nbi dat theo quy dinh
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Ry néu Ryg> Ry thi phai tang sb coc 1én va tinh lai.
5.2.2. Tinh toan ndi dat cho tram bién ap.
TachonRy=4(Q)
Xac dinh dién tré ndi dat cta 1 coc tiép dia:
1, 4t+1

K
R = R Po p 2 1y

5.8
2ml d 2 4.t—1) (58)

Theo sé liéu dia chit ta c6 thé iy dién trd sudt cua dat tai khu vuc xay
dung tram bién ap 13: py = 0,4.10% (Q.cm) =40 (Q.m)
Kinax = 1,4 hé sb phu thudc vao diéu kién do tra bang 2 - 22 [trang 259, Tai li¢u
tham khao 3 ]
Ta dung loai dién cuc bang dong co kich thudc: duong kinh d =20 (mm ), dai
1=2,5(m) chon cach mat dat 1,2 (m)
C6 d0 sau chon coc: t=1,2 + % =245(m)
Thay s6 vao cong thuc (4.8)

1440, 225 1, _4245+25
= (In 242 4 2 jp 2™ T4
2125 002 2 4245-25

)=20,61(Q)

Ic

S6 luong coc theo 1y thuyét:

R
Ny = R -

20,614
4

=5,15(coc) (5.9)

ndep
Chon sb coc ly thuyét 13 5 coc. Coc ¢ chiéu dai 1 = 2,5 ( m ), khoang

cach gilracaccoclaa=3 (m)

Tra bang 2 - 23 [ trang 260, Tai liu tham khao 3 ] voi a/l = 1, Ny = 5 coc ta ¢

hé sb s dung coc la: n, = 0,62

Ta c6 sb coc dugc sir dung theo kinh nghi¢m la:

_ R, 20614
R,n. 4.0,62

=8,31 (coc)

Véia/l =1,n =8 tra bang 2 - 23 [ trang 260, Tai li¢u tham khao 3 ] cosn,
=0,58.

Dién tré nd1 dat cua 8 coc la:
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R, 20614

Rc = =
nn.  8.0,58

= 4,44 (Q)

Céc coc dugce chon theo mach vong cach nhau 3 ( m ) va dat bén ngoai
khu vuc nha may vay chu vi mach vong la:

L=an=3.8=24(m)
Dién trd thanh ndi ngang:

Ta sur dung loai dién cuc tron tiét dién 95 ( mmz)

K_.p 217
Ri= —™>=2% In Q 5.10
s w (Q) (5.10)

Kmax = 1,6: Hé s6 hiéu chinh ctia thanh ndm ngang. Tra bang 2- 22 [trang
259, Tai li¢u tham khao 3 ]

L: Chiéu dai mach vong tao bdi cac thanh nbi 24 ( cm )
b: Bé rong thanh n6i b =2d =22 (mm ) = 0,022 (m)

22
t: D0 sau cuia thanht=1,2 + % =1,211(m)

16.40 2.24°
In

Thay s6: R; = . =
2n24  0,022.1,211

453 (Q)

Pién trd cua thanh ndi thuc té can phai xét dén hé s su dung thanh n:
R, 453 .. , e gen
Ri= —=—-=1258 (Q) voi a/l =1, n = 8 tra bang 2-24 [trang 260, Tai li¢u
n, 036
tham khao 3 ] ¢c6 n; = 0,36.
Dién trd nbi dt nhan tao cta hé théng dugc xac dinh theo cong thirc:
_ R,.R, 4441258

= -~ =326 (Q)
R.+R, 444+1258

Viy Ryg <Rd =4 (Q), hé thong ndi dit thoa mén yéu cau.
5.3. TINH TOAN CHONG SET.
5.3.1. Khai quat vé chong sét.

Sét 1a mot ngudn dién tir rit manh, xudt hién do sy hinh thanh céc dién
tich khoi 16n, tir cac ddm mua giong mang dién tich duong - & phan trén cua

dam may - va dién tich am - ¢ phan dudi cia ddm may. Ching tao mdt dién
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truong co6 cuong do lon chung quanh ddm may. Trong qua trinh tich liiy cac dién
tich trai dau, mot dién truong co cuong do gia tang lién tuc duoc hinh thanh. Khi
dién thé tai mot noi nao d6 trong ddm may vuot qua ngudng cach dién cia
khong khi, thi xay ra hién tugng s€ danh xuyén, hay con goi la sét tién dao ....
C6 thé phan biét 2 loai thiét bj chong sét: thiét bi chéng sét danh truc tiép va
thiét bi chdng sét lan truyeén.

Bang 5.1. Chung loai va ban kinh bao v¢.

Loai kim chdng sét Ban kinh (m)
CX040 63
CX070 73
BX125 84
BX175 104
AX210 142

5.3.2. Céu tric ciia hé thong chdng sét.
< Chéng sét danh truec tiép

CAu hinh cta loai nay gém c6 3 phan:
a) Pau thu 16i:

Dung dé phat tia tién dao di 1én thu hut sét vé nd. Pau thu 16i dugc gan
trén tru d& c6 do cao trung binh 1a 5 ( m ) so voi dinh cta cong trinh can duoc
bao vé.

b) Ddy dan sét:

Dung dé dan dong sét tir dau thu 161 dén hé théng tiép dat. Thuong lam
bang dong 14 hodc cap dong tran, tiét dién cua day dan duoc quy dinh theo tiéu
chudn quéc té tir 50 (mm?® ) dén 75 ( mm?).

c) Hé thong tiép dat:

Dung dé tan dong dién sét trong dat. Cau hinh cta hé thong tiép dat nay
gom:

- Céc coc tiép dat: thuong dai tir 2,4 (m ) dén 3 ( m ). Puong kinh ngoai

thuong 1a 14 — 16 ( mm ). Puoc chon thiang dimg va cach mit dat tir 0,5 dén

93



1(m). Khoang cach coc véi coc tir 3 dén 15 (m ).

- Day tiép dat: Thuong 1a cap ddng tran co tiét dién tir 50 dén 75( mm?)
dung dé lién két cac coc tiép dat nay lai v6i nhau. Cap nay nam am dudi mat dat
tr 0,5dén 1 (m).

- Oc siéu cap hodc mdi han hoa nhiét cadweld: dung dé lién két day tiép
dat va cac coc tiép dat véi nhau.

- Vi déy chi 1a thiét bj cat sét so cAp nén thudng gia thanh thap.

% Thiét bi chong sét trén duong day lan truyén vao tram
Do toan bd hé théng duong day tai dién trung ap 35kV cap ngudn cho
nha may dugc lay truc tiép tir cot cao thé cta ludi dién 35kV qudc gia nén can
c6 chdng sét van dat o phia cao ap ciia nha may chong sét danh tir duong day lan
truyén vao tram bién 4p cta nha may.
5.3.3. Tinh toan chdng sét danh truec tiép.

Hé chbng sét co ban gdbm mot bo phan thu don sét dit trong khong trung,
dugc ndi dén day din dua xuéng mot hé théng tiép dia an toan chon siu trong
dat.

a, Tinh todn dién tré noi dat cho hé thong chong sét R, <10 ( £2)

- Coc tiép dia str dung 13 coc dudng kinh d = 16 ( mm ), dai =2.4 (m ) chon sau
1 (m ) cach nhau 1 khoang a=3 (m)

- Thanh néi st dung thanh déng tron tiét dién S=70 (m?)

- Hé théng tiép dia duoc bb tri thanh day

Viéc thanh toan hé théng tiép dia duoc tién hanh nhu phﬁn tinh toan noi
dat cho tram bién 4p. Ta chon R, = 10 (Q)

Xac dinh dién tré ndi dat ciia mot coc tiép dia:

K :
Ry = JmPo rex Po (I 20 —I 4t+1

2m 41-1
v6ip =0,4.10" (Q.cm) =40 (Q.M) , Krnax

)

2,4
C6 d6 sdu chén coc : t= 1+?=2,2 (m)
Thay s6 véo cong thirc
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_ 1440, 224 1, 422+24

R,.= (In +=In—-)=2222 Q
2n2,4° 016 2 422-24
S6 luong coc theo 1y thuyét: Ny, = IF;IC = %52 = 2,2c0C

cf
S6 lugng coc theo 1y thuyét 1a 3 ( coc)
Coc c¢6 chiéu dai 1=2,4 (m ), khoang cach gitta coclaa=3 (m)

Tra bang 2-24 [ trang 260, Tai li¢u tham khéao 3 ] voi a/l=1, Ny = 3

(coc) ta c6 hé s6 sir dung coc 1a n.=0,78

Ta c6 hé sb coc duoc st dung theo kinh nghiém la:

= R. 2222

R,n. 10.0,78
Véi a/l = 1, n= 3 tra bang 2-24 [ trang 260, Tai li¢u tham khao 3 ] c6 n,=0,78

R, _ 22,22
nn, 3.0,78

-2,84 (coc)

Dién tré ndi dat cia 3 coc la: R = =9,49(Q)

L=a.(n-1)=32=6(m)
Dién tr thanh ndi ngang la: Ta sir dung loai dién cuc tron tiét dién

70 ( mm?)
217

K o P
R = —™2In "(Q
t o bt ()

vO1 K= 1,6: HE sb hiéu chinh cua am thanh nhim ngang.

Tra bang 2-24 [ trang 260, Tai li¢u tham khéo 3 ]

L: Chiéu dai mach tao béi cac thanh ndi 6 (m)

b: Bé rong thanh ndi b=2R =4,7 (mm ) = 0,0047 (m)
0,0047

AN

t: B0 sau thanh: t = 1+ =1,00235(m)

1,6.40 | 2.6°

Thay s6: R = n
2n.6  0,0047.1,000235

=10,35(Q)

Pién trd thanh ndi thuc té can phai xét dén hé s6 su dung thanh n,:
R, 10,35

Ri=—="—-=129 (Q),v6ia/l=1,n=3
n, 0,8
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Tra bang 2-24 [ trang 260, Tai liéu tham khdo 3 ] c6 n, =0,8
Dién tré ndi dat nhan tao cta hé théng dugc xac dinh theo cong thirc:

n - R.R, 88612504
““R_+R, 8.86+1294

=5,285(Q)

Viy Ry < Ry =10 (Q), hé théng ndi dat thoa man yéu cau.

Viy Ry < Ry =10 (Q), hé théng ndi dat thoa man yéu cau.
b) Hé thong chong sét

Ta thiy rang tit ca cac may bién 4p, cac ti phan phdi MSB, tu dong luc,
t cao ap 35kV, ti ndi dat déu dat trong phong dién trong nha may. Chinh vi vay
dat thiét bi chéng sét danh truc tiép cho TBA chung luén véi hé thong chéng sét
cho nha may.
Ta st dung kim thu loai:
Kim thu sét LIVA - AX210 véi ban kinh bao vé ¢ chiéu cao 5 (m ) 1a 142 ( m).

- Ban kinh bao vé rp = 142 ( m ) (tai d0 cao tru d& h = 5m) dat trung tam
cua nha may.

- Thoi gian phong dién sém: DT =80 (ps)

Vi viée tao ra tia tién dao hudng 1€n tir dinh kim sém hon cac diém khac,
kim thu LIVA - 210 tré thanh diém duge wu tién cho viéc thu hat sét trong khu

vuc duoc bao vé.
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KET LUAN

Sau mot thoi gian thuc hién dé tai tot nghiép, dugc sy hudng dan tan tinh
ctia ¢6 gido Th.S Tran Thi Phuong Théo cing cac thiy co gido trong bd mon
Pién tuy dong cong nghiép, cung voi su nd lyc cua ban than va kién thtrc cua
minh trong qué trinh hoc. Pén nay em d4 hoan thanh duoc ban d6 4n tét nghiép
ciia minh voi dé tai: “ Thiét ké cung cip dién cho cong ty déng tau Ha
Long”.

Trong ban dd 4n ndy em d3 giai quyét dugc nhitng van dé sau:

* Xa&c dinh phu tai tinh toan cuia tirng phan xudng trong nha may.

* Thiét ké chi tiét mang dién cao &p cho nha may.

* Tinh todn bu cong suit phan khang dé nang cao hé sb cong suat cho
nha may.

* N6i dat va chong sét.

Véi von kién thitc con han hep cuia ban than, cong thém ngudn tai lidu c6
nhitng han ché nhat dinh ma d6 4n nay khong tranh khoi nhimg thiéu sot. Em rat
mong nhan duoc ¥ kién gép v, ciing nhu nhitng 15i nhan xét tir phia cac thay co
gido trong bd mon va cac ban sinh vién, dong nghiép dé do an nay dugc hoan
thién hon.

Em xin cam on!
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