LOTI NOI PAU
Trong nhitng nam gan day, ca nudc ta dang budc vao cong cudc cong
nghiép hoa dat nudc, su gido duc dong vai trd quan trong trong cong cudc nay,
dic biét 1a dao tao ddi ngil c6 tay nghé cao biét két hop chat ché ly thuyét va
thuc tién vao lao dong san xuit. Bé hé théng lai toan b kién thic da dugc hoc
trong truong, 4p dung vao tim hiéu cac tng dung cua ty dong hda trong thuc té
san xuat, em dugc giao dé tai “Thiét ké cung cdp dién cho khu nghi duong tong

hop Séng Gid”.

Ban dd an cia em duoc trung bay thanh 5 chuong:
Chuong 1. Gigi thiéu chung vé khu nghi dudng tong hop Séng Gia.
Chuong 2. Xac dinh phu tai tinh toan caa cac khu nha chirc nang.
Chuong 3. Thiét ké mang dién cao ap cho khu nghi dudng.
Chuong 4. Thiét ké mang dién ha ap cho khu nghi dudng.

Chuong 5. Tinh toan bu cong suat phan khang dé nang cao hé sé cose cho khu
nghi dudng.

Do thoi gian va trinh ¢ ¢6 han nén ban d6 an cua em khong tranh khoi

nhitng thiéu s6t, em rat mong duoc su tham gia gop Y cua céc thay ¢ va cac ban

Em xin chan thanh cam on!



CHUONG 1
GIO!1 THIEU CHUNG VE KHU NGHI DUONG TONG HQP

SONG GIA
1.1. Tim hiéu chung vé khu nghi dwdng téng hop Song Gia.
1.1.1. Loi gidgi thiéu.

Soéng Gia Resort Complex c6 téng dién tich quy hoach 5,321.000 m® nam
ven song Gia thuoc xa Luu Kiém — huyén Thay Nguyén — Thanh phd Hai
Phong. Du an dugc cam két thuc hién bai uy tin caa cong ty Amco thudc tap
doan Huyndai motor va tdm huyét dau tu cta céng ty cong nghiép Mibaek.

Véi muc tiéu xay dung mot khu nghi dudng nam trong mot d6 thi tiéu
chuan quéc té, mot cong trinh van hoa xting dang vaéi nén van minh ryc rd cia
nhan loai véi day du cac tién ich: truong hoc qudc té, bénh vién, khéach san, cong
vién, khu thuong mai, biét thy, san golf, Tap doan Huyndai n6i chung va cong ty
Amco nai rieng khat khao xay dyng mot thién duong dé thé gidi phai that su
sting so, Vi v tuong két hop gitta xu huéng truyén théng va hién dai cing hoa
quyén véi vé dep tu nhién cua dong Séng Gia trong xanh hién hoa.

Khéng chi 1a noi d¢é nghi dudng thong thuong, Séng Gia Resort Complex
con 13 noi t6 chuc hoi nghi mang dang cap quéc té, noi s& dién ra cac cudc doi
thoai ciia doanh nhan, to chtrc thuong mai va cac giai golf quéc té. Tiép ndi
huyén thoai Dubai, vuot qua danh tiéng caa Maldives, danh tiéng cua khu t6 hop
Séng Gia Resort s& vuon toi thé gioi. S6ng Gia Resort Complex s& tao lap mot
thanh phé tuong lai 1y tuéng nhat danh cho cudc song séng caa nhiing cong dan

thé giGi v4i ngudn nang luong tu nhién vo tan.

Pén voi Séng Gia Resort Complex, ban sé& tim thiy mot nét dic trung

riéng an minh bén trong né, khéng giéng nhu tdi mot mot thanh phé hoa & nhu



New York, London hay Paris 16ng liy ma dén day ban s& c6 thé thuong thirc mot
su két hop hoan hao, day thi vi giita mot do thi hién dai va mot thé gigi tu nhién
dep nhu tranh v&. Theme Park 1a cong vién giai trf quy mé 16n noi ban ¢6 thé vui
choi, tdn huong nhirng cam giac chan that va khong gian van héa da dang thinh
hanh trén thé gigi; Wedding Park lai 1a cong vién danh cho céc dich vu dam cudi
theo phong céch Viét Nam sén sang mang dén cho nhiing d6i vo chong tré mot

cam nhan khac biét.

Véi san golf 27 hd (18 hé chuan c6 thé td chirc cac cudce thi dau qubc
té va san tap 9 hd) duoc két hop gitra thiét ké hién dai va moi trudng thién nhién
tuyét dep cua Song Gid, noi day s€ mang lai cho ban su thoai mai, thu gian va
cam nhan gia tri cua cudc séng. Tat ca nhitng diéu d6 ban chi ¢ thé tim duoc

duy nhat & Song Gia Resort Complex - noi thién dudng udc mo dang duoc hinh thanh.

Du 4n gom nhiéu phan khu chitc nang véi thiét ké hién dai, tinh té tao nén
mét quan thé sinh thai hién dai nhat khu vuc Dong Bac b, bao gom khu san golf;
khu nha chtrc nang; khu khong gian chung; khu khong gian canh quan va khu

biét thy nghi dudng - nha ¢ dich vu.

Khu san golf bao gom 3 san golf 9 15 va 1 san golf 27 15 véi dién tich mat
bang khoang 323.871 m’® véi ky vong s& tré thanh sin golf dep nhit Pong
Duong. Bén canh d6, s& c6 khu nha "Golf Academy" phuc vu tap luyén mién phi

cho khéch hang.

Riéng khu biét thy nghi dudng va nha & dich vu s& duoc thiét ké theo
huéng hién dai, thoang dang. Pong thoi, s& lap dat cac thiét bi vién vong dé
khach hang cd thé ngam toan canh cua dy 4n. Bén canh do, ndi that phong nghi
mang chét liéu va phong cach Pia Trung Hai, mang cac yéu té ty nhién, than

thién véi méi truong, tao diém nhan khéc biét voi bat ky khu nghi dudng khac.



1.1.2. Céc Khu nha chikc ning.
1.1.2.1. Biét thw va nha nghi danh cho khach chei golf.

Quy m6 cdng trinh: 8.562,40 m.

S6 phong: 80 phong, dién tich 107,03 m?/phong.

Piém noi bat cua du an: Mbi phong duogc thiét ké dé tao nén khong gian
riéng tu nhét, thiét bj vién vong duoc b tri dé co thé ngam toan canh khu

nghi dudng.

1.1.2.2. Nha cau lac b golf.

/
0'0

K/
0’0

Quy md cong trinh: 4.908,70 m?.

Diém ndi bat cua dy an;

Puoc bé tri hda minh vao canh quan mai truong sinh thai von co.

Puoc thiét ké nham tan dung ti da canh quan tuyét dep cua phia nam sdng
Gia.

Mang tinh lién quan hiru co vai san golf.

Thiét ké hop 1y va phi hop véi dia hinh va dudng di lai.

Tam nhin phia sau toa nha bao quat toan bo canh quan rong tu nhién rong
I6n, dep tho mong.

Tan dung anh sang mat troi dé tang kha niang sir dung ning luong ciing nhu
chiéu sang trong phong nghi.

Tach riéng khu vuc dich vu va khu vuce san golf, trong d6 uu tién cho khu
vuc san golf.

Kién triic da dang mang phong cach Pia Trung Hai

1.1.2.3. Cac cong trinh phu tro.

R/
0’0

Toa nha trung tam.

Quy mé cong trinh: 807,36 m?.

Diém ndi bat cua dy an:



Puoc bé tri thuan loi va hop 1y, gan duong giao thong chinh cua toan khu
nghi dudng.

Tao sy thoai mai, thuan tién cho khach hang su dung.

Tao khéng gian nghi ngoi va tu hoi cho khach.

Khdng gian bén ngoai cong trinh duoc thiét ké hai hoa, gan giii vai thién nhién.

“ Nha hanag.

Quy md cong trinh: 1.055,02 m?.

Diém ndi bat cua dy an;

Puoc bé tri phuc vu khach sir dung khu nha nghi va khu thwong mai, mua
sam.

C6 tam nhin ra toan bo du an.

Khu vuc danh cho khach hang duoc tach biét hoan toan, tao sy thuan tién
nhat cho khéch.

Khong gian cong trinh bén ngoai dugc thiét ké gan giii voi thién nhién.

Khu mua sim.

Quy md cong trinh: 2.808,69 m?.

Diém ndi bat caa cong trinh:

Kién triic theo méi vom, gitp khach hang dé dang tiép can khu mua sam.

Str dung cac thiét bi c6 thé mang lai su thuan tién nhat cho khach hang sir
dung khu mua sam.

Thiét ké, bé tri hop 1y dé khach hang dé nhan biét va tiét kiém nhat.

Khu hoat ¢ong ngoai troi 16n thuan tién cho viéc t chirc cac su kién.



1.2. Khai quat cac hang muc cong trinh.

Dién tich mat

Dién tich xay

Hang muc Chi tiet bing (m?) dung (m?)
San golf
Tong 2715 323.871 -
Khu A 915 132.606 -
Khu B 916 123.844 -
Khu C 916 67.421 -
Khu nha chirc nang
Tong 5 toa nha 25.219 5.200
Nha cau lac bo golf 1 toa nha 16.933 3.500
Tea house-1 1 toa nha 800 150
Tea house-2 1 toa nha 800 150
Khu bao tri-1 1 toa nha 6.686 1400
Khu khoéng gian chung
Tong - 146.701 -
Puong nudc thai 1 toa nha 2.689 -
. . Dai=10.556m
buong di RONG=2,5m 26.390 -
Puong dan chinh gg;@ﬁé% 21.156 -
Ho6 nudce - 91.510 -
Vuon vom 1 4.956 -
Khu biét thw va nha nghi
Tong - 202.726 340
Khu nha ¢ dich vu 9 toa nha 65.719 140
Khu bao tri-2 1 toa nha 8.456 -
Gate house 1 toa nha 285 40
Biét thu 115 can 80.999 115
Toa nha trung tam 1 toa nha 3.962 990
Townhouse 85 can 43.306 9.350
Khdng gian canh quan
Tong - 337.679 -
Khu vue  khong : 337.679 :
gian canh quan
Tf)ng 1.036.196 42.130 -




CHUONG 2

XAC PINH PHU TAI TINH TOAN CUA CA KHU NHA
CHUC NANG.

Khu nghi durong co6 cac phu tdai nhu sau:

- Tén phy ti Cong suat dat Dién tich
P (KW) F(m°)

1 Khu nha dich vu 506,7 15.080

2 Khu nha bao tri 324,3 1.300

3 Nha cau lac bo 425,5 4.900

4 Hoc vién choi golf 120 950

5 Tram bom 1.250 689

6 | Chiéu sang ngoai troi 550,5 31.346

2.1. Phu tai tinh todn cua cac khu nha chirc nang.

2.1.1. COng suat tinh toan czia tda nha dich vu ( Serviced residence tower )

Ccong suatdat : P,=506,7 kW
Dién tich mat bang chiéu sang: F= 15.080 m°.

Tra bang PL 1.3. [ Tr 254 —Sach TKCCP — Ngb Hong Quang & Vii Vian
Tam] ta co: k.= 0,7.

Cose=0.8. Suit chiéu sang: Py= 20 W/m®.
Cong suat tinh toan dong luc

Pa = kne X P4=0,7 x 506,7 = 354,69 kW.
Cong suét tinh toan chiéu sang:

Pes=Po X F =20 x 15.080 = 301.600 W = 301,6 kW.



Cong suit tinh toan tac dung cua tda nha:

Py = Pa + Pes = 354,69 + 301,6 = 656,29 kW.

Cong suét tinh toan phan khang cua tda nha:

Qi = Qq = Pg x tgo = 354,69 x 0,75 = 266,02 kVAr.

Cong suit tinh toan toan phan cua toa nha:

—_—

Sy = |P?..+Q2,=.,/656,297 + 266,022 = 708,07 kVA.
\ -

2.1.2. Conq sudat tinh toan ciia khu nha bdo tri ( Maintenance ).

Cong suatdat : Ps=324,3 kW
Dién tich mat bang chiéu sang: F= 1.300 m?.

Tra bang PL 1.3. [ Tr 254 —Sach TKCCD — Ngb Hong Quang & Vii Vin
Tam] ta co: k.= 0,3.

Coso=0.,6. Suat chiéu sang: Po= 10 W/mZ.
Cong suét tinh toan dong luc:

Pai = Ko X P4=0,3 x324,3 =97,29 KW.

Cong suat tinh toan chiéu sang:

Pes=Pox F=10x 1300 =13.000 W = 13 kW.
Cong suét tinh toan tac dung cua khu nha:

Py = Pg + Pes = 97,29 + 13 = 100,29 kKW.

Cong suat tinh toan phan khang ctaa khu nha:

Qu = Qu = Pay * tgp = 97,29 x 0,75 = 72,97 kVAr.

Cong suit tinh toan toan phan caa khu nha:



—_—

Se = |P2, +Q2, =./100,292 + 72,977 = 124,03 kVA.
\ o

2.13. CONg sudt tinh toan ciza nha cau lac bé ( Club house ).

Cong suatdat : Ps= 4255 kW
Dién tich mat bang chiéu sang: F= 4.900 m?,

Tra bang PL 1.3. [ Tr 254 —Sach TKCCP — Ngd Hong Quang & Vil Vin
Tam] ta co: ko= 0,7.

Cosp=0,8.  Suét chiéu sang: Po= 20 W/mZ.

Cong suat tinh toan dong luc

Pa = Kne X P4=0,7 x 425,5 = 297,85 kW.

Cong suat tinh toan chiéu sang

Pes=Po x F =20 % 4,900 = 98.000 W =98 kW.
Cong suat tinh toan tac dung caa khu nha:

Py = Py + Pes = 297,85 + 98 = 395,85 kW.

Cong suat tinh toan phan khang ctaa khu nha:

Qi = Qq = Pg x tgo = 395,85 x 0,75 =~ 316,68 kVAr.

Cong suét tinh toan toan phan cua khu nha:

—_—

S¢ = |P2,, +Q2,, =./395852 + 316,687 = 506,94 kVA.
\ “

2.1.4. COng sudat tinh toan cia hoc vién choi golf ( Golf Academy ).

Ccong suatdat : P,= 120 kw
Dién tich mat bang chiéu sang: F= 950 m?.

Tra bang PL 1.3. [ Tr 254 —Sach TKCCP — Ngd Hong Quang & Vil Vin



Tam] ta co: k.= 0,7.
Cosp=0,8.  Suat chiéu sang: Pg= 20 W/m
Cong suét tinh toan dong luc
Pa = kne X Pg=0,7 x 120 = 84 kW.
Cong suit tinh toan chiéu sang
Pes=Po x F =20 x 950 = 19.000 W = 19 kW.
Cong suit tinh toan tac dung cua tda nha:
Py = Pg + Pes = 84 + 19 = 103 kW.
Cong suét tinh toan phan khang cua toa nha:
Qu = Quq =Py x tgo = 84 x 0,75 = 63 kVAr.

Cong suat tinh toan toan phan caa tda nha

—_—

Sg = |P2.. +Q2,, =103% + 632= 120,74 kVA.
\I

2.1.5. Conq sudat tinh toan cia tram bom.

Cong suatdat : Ps= 1250 kW
Dién tich mat bang chiéu sang: F= 689 m°.

Tra bang PL 1.3. [ Tr 254 —Sach TKCCP — Ngb Hong Quang & Vil Vin
Tam] ta co: k= 0,7.

Cose=0.,8; Suét chiéu sang: Po= 10 W/m?,
Cong suat tinh toan dong luc

Pa =Ky X Pg=0,7 x 1250 = 875 kW.
Cong suét tinh toan chiéu sang

Pes=Po x F =10 % 689 =6.890 W = 6,89 kW.
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Cong suit tinh toan tac dung caa tram bom:

Py = Pgq + Pes =875 + 6,89 = 881,89 kW,

Cong suét tinh toan phan khang cua tram bom:

Qu = Qa = Py x tgo = 881,89 x 0,75 = 661,42 kVAr.

Cong suit tinh toan toan phan cua phan xuéng

—_—

Sy = P2, +Q2,=,/881,892 + 661,622~ 1.102,48 kVA.
! o

2.1.6. Chiéu sang ngoai trei ( outdoor lighting ).

Ccong suatdat : Ps=550,5 kW
Dién tich mat bang chiéu sang: F= 31.346 m®.

Tra bang PL 1.3. [ Tr 254 —Sach TKCCP — Ngb Hong Quang & Vil Vin
Tam] ta co: Cosgp=0,8.

Suat chiéu sang: Po= 10 W/m®.

Cong suat tinh toan tac dung cia tram bom:

Py = Pes = Pgx F =10 x 31.346 = 313.460 W = 313,46 kW.
Cong suat tinh toan phan khang cua phan xuang

Qu = Py * teg = 313,46 x 0,75 = 235,2 kVAr

Cong suat tinh toan toan phan cia phan xuang

—_—

Sy = [P2..+Q2,,=./31346% + 235,22 ~ 391,89 kVA.
\ o

2.2. Phan nhom phu tdi va xac dinh phu tdi tinh toan csa cac khu vuec va cia
toan khu nghi dwéng.

2.2.1. Xdac dinh phu tdi tinh toan cho khu nha ¢ dich vau.

11



Cdn cir vao cbng sudat, vi tri va vao tinh chdt cia phu tdi ta chia khu vic thanh 5
nhom nhw sau:

Nhom 1
STT Tén thiét bi S6 luong Cong suat( kW)
1 Water Supply 1 6,0
2 Water Supply 1 12
3 Hot water circulation 5 0,2
4 Domestic hot water 5 0,8
5 Exuahst Fan 1 0,2
6 Exuahst Fan 1 0,4
7 Exuahst Fan 1 1,5
8 Supply Fan 1 1,5
9 Supply Fan 1 0,4
10 Supply Fan 1 0,2
11 Boiler 3 0,3
12 Pit sump discharge 2 1,3
Nhom 2
STT Tén thiét bi S6 luong Cong suat( kW)
1 Chlorintors pump 2 5,5
2 Pit sump discharge 4 1,3
3 Dosing unit 2 0,017
4 Supply Fan 1 0,2
5 Supply Fan 1 0,4
6 Chlorintors 13 44

12



7 Exuahst Fan 1 0,4
Nhom 3
STT Tén thiét bi S6 luong Cong suat( kW)
1 Outdoor air conditioner 1 19,7
2 Outdoor air conditioner 1 21,2
3 Supply Fan 6 0,2
4 Supply Fan 6 0,4
5 Supply Fan 1 1,5
6 Supply Fan 1 55
7 Exuahst Fan 9 0,2
8 Exuahst Fan 6 0,4
9 Exuahst Fan 1 15
Nhom 4
STT Tén thiét bi S6 lwong Cong suat( kW)
1 Outdoor air conditioner 3 4,0
2 Outdoor air conditioner 1 7,3
3 Outdoor air conditioner 1 15,2
4 Outdoor air conditioner 1 17
5 Outdoor air conditioner 5 18,1
6 Outdoor air conditioner 1 25,8
7 Outdoor air conditioner 3 30,5
Nhom 5
STT Tén thiét bi S6 lugng Cong suat( kW)
1 Outdoor air conditioner 2 18,1
2 Outdoor air conditioner 2 35,4
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3 Exuahst Fan 2 0,75

4 Exuahst Fan 1 11

2.2.1.1. Xdc dinh phu tdi tinh toan cho phu tdéi nhom 1.

Cac dong co thuéc nhdm lam viéc lién tuc ( quat gi6, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 = tge = 0.75

Tacén=23,n,=2.

Y P=30,7kW, Py=X" P, =18 kW.

My 2
—n-=—=—-=0,09.
1 23

Py 12
P.=—=——=0,59.
PE 30,7

Tun. va P« trabang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta dugc: Npg+ = 0,25.

—> Nipg = N. Mg = 23 x 0,25 = 5,75,

Tirkss VA Npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ng6 Hong
Quang ta dugcC: Kmax = 1,23.

Vay phu tai tinh toan nhém 1 la:
Pit = Kmax X Ksg X Py =1,23 x 0,7 x 30,7 = 26,43 kW.
Qtt= Ptt X tg(p = 26,43 X 0,75 ~ 19,82 kVAr.

2.2.1.2. Xdc dinh phu tai tinh toan cho phu t@i nhom 2.
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Cac dong co thugc nhdm lam viéc lién tuc ( quat gié, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 = tge = 0.75

Tacon=24,n,=2.

YP=2295kW, Py=37 Ps. = 11KW.

dmi

2
—ne=—2=—=0,08
24
P, 11
P.=—1= ~0,49
Pe 22,95

Tun. vad P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta dugc: Npg« = 0,28.

—> g = N. Nyge = 24 % 0,28 = 6,72,

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cap dién — Ngb Hong
Quang ta dugc: Kmax = 1,21.

Vay phu tai tinh toan nhém 2 la:
Pit = Kmax X Keg X Py = 1,21 x 0,7 x 22,95 =~ 19,44 kW.
Qi =Py x tgp = 19,44 x 0,75 = 14,58 kVAr.

2.2.1.3. Xdc dinh phu tai tinh toan cho phu tai nhom 3.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cip dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 = tge = 0.75
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Tacén=32,n,=2.

YP=572KW, Py=X" P, =409 kW.

i"i!l 2
- n=—=—~0,06
n 32
P, 405
Po=—=—"7%=0,72
Pr 57,2

T ne vd P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta dugc: Npg = 0,12.

—> Nipg = N. Npg= = 32 x 0,12 = 3,84,

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cap dién — Ngb Hong
Quang ta dugc: Kmax = 1,29.

Vay phu tai tinh toan nhom 3 la:
Pt = Kmax X Ksg X Py =1,29 x 0,7 x 57,2 = 51,65 kW.
Qi =Py X tgo = 51,65 x 0,75 =~ 38,74 kVAr.

2.2.1.4. Xac dinh phu tai tinh toan cho phu taéi nhom 4.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
dugc: kgg =0.7; cosg = 0.8 — tgew = 0.75

Tacén=15,n,=10.

YP=1983kW, P, =3 P, . =1638KkW.

16



- n=—=—=0,67
15
P, 1638
Pi=—= ~ 0,83
Pv 1983

T ne vd P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta duoc: Npg« = 0,81.

—> Nipg = N. Mg = 15 x 0,81 = 12,15.

Tir kg VA npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ngo Hong
Quang ta dugcC: Kmax = 1,15.

Vay phu tai tinh toan nhém 4 la:
Pit = Kmax X Ksg X Py = 1,15 % 0,7 x 198,3 = 159,63 KW.
Q= Py x tgop = 51,65 x 0,75 = 119,72 kVAr.

2.2.1.5. Xdc dinh phu tai tinh toan cho phu t@i nhom 5.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
dugc: kg =0.7; cosg = 0.8 — tge = 0.75

Tacon=7,n,=4.

YP=1195KW, P; =37 P, =107 kW.

ami

gy 4
—n«=—=-=0,57,
n 7
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Tune vd P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta duoc: Ny« = 0,63.

—> g = N. Nyg= = 7 % 0,63 = 4,41,

Tir kg VA npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ngé Hong
Quang ta dugc: Kmax = 1,29.

Vay phu tai tinh todn nhom 5 1a:
Pi = Kinax X Ksg X Py = 1,29 x 0,7 x 119,5 = 107,91 kW.
Qu= Py X tgo = 107,91 x 0,75 = 80,93 kVAr.

2.2.2. Xac dinh phu tdi tinh toan cho khu nha bdo tri ( Maintenance ).

Cdan cir vao cong sudt, vi tri va vao tinh chdt cia phy tdi ta chia khu viec

thanh 4 nhom nhuw sau:

Nhom 1
STT | Tén thiét bi S6 luong Cong suat( kW)
1 Water Supply 1 2,2
2 Supply Fan 1 15
3 Supply Fan 1 0,75
5 Hot water tank 4 4,0
5 Hot water circulation 3 0,055
6 Exuahst Fan 1 1,5
7 Exuahst Fan 1 0,75
8 Exuahst Fan 4 0,2
Nhom 2 ( Phong dién)
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STT Tén thiét bi S6 luong Cong suat( kW)
1 Potable water supply 1 2,2
2 Generator RM exhaust fan 1 1,5
3 Electric RM exhaust fan 1 0,75
4 Generator RM supply fan 1 1,5
5 Electric RM supply fan 1 0,75
6 EHP ( outdoor unit) 2 10
Nhém 3 (Vin phong)
STT | Tén thiét bi S6 luong Cong suat( kW)
1 Electric hot water tank 4 4,0
2 Hot water circulation 5 0,055
3 Locker room exhaust fan 4 0,2
4 Locker room exhaust fan 6 4,8
Nhom 4 (Nha bép)
STT | Tén thiét bi S6 luong Cong suat( kW)
1 Restaurant exhaust fan 1 0,2
2 Kitchen exhaust fan 1 2,2
3 Restaurant supply fan 1 0,37
4 Kitchen supply fan 1 1,5
5 Air — con (outdoor ) 2 4,7
6 Air — con (‘outdoor ) 3 4,8
7 Spot cooler 2 1,5

2.2.2.1. Xdc dinh phu tai tinh toan cho nhém 1.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gio, may bom, may nén

khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cép dién — Ngd Hong Quang ta
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duoc: kgg =0.7; cosg = 0.8 = tge = 0.75
Tacén=16,n,=8.

Y P =23,665kW, P,=3Y" P, =182 kW.

! 5
—n=—=—=05
n 16
By 18,2
Pi=—= —=0,77.
PE 23,685

Tun. va P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta duoc: Npg« = 0,76.

Tir kg VA npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ngo Hong
Quang ta dugcC: Kmax = 1,15.

Vay phu tai tinh toan nhém 1 la:
Pit = Kmax X Keg X Py = 1,15 x 0,7 x 23,665 ~ 19,05 kW.
Qi =Py x tge = 19,05 x 0,75 = 14,29 kVAr.

2.2.2.2. Xac dinh phu tai tinh toan cho nhém 2.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 — tge = 0.75.

TacOn=5,n;=2.
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YP=266kW, Py=3" P, =20KkW.

1
[

ny 2

P, 20
P.=—2=——=0,75.

v 266
T ne vd P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta duoc: Ny« = 0,63.
— nhq =n. nhq* = 5 X 0,63 = 3,15-

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cap dién — Ngo Hong
Quang ta dugc: Kmax = 1,29.

Vay phu tai tinh toan nhém 1 la:
Pit = Kmax X Keg X Py = 1,29 x 0,7 x 26,6 ~ 24,02 kW.
Qi =Py X tgo =21,37 x 0,75 = 18,01 kVAr.

2.2.2.3. Xdc dinh phu tai tinh toan cho nhém 3.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 — tge = 0.75.

Tacén=19, n,=10.
TP =4588kW, Py =X P. . =448 kW.

! 13

s ne=—=—=0,53,
1 19
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T ne vd P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta duoc: Npg« = 0,52.

—> Npg = N. Npg= = 19 x 0,52 = 9,88.

Tir kg VA npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ngé Hong
Quang ta dugc: Kmax = 1,16.

Vay phu tai tinh toan nhém 3 la:
Pit = Kmax X Ksg X Py =1,16 x 0,7 x 45,88 ~ 37,25 kW.
Qi =Py X tgo = 37,25 x 0,75 = 27,94 kVAr.

2.2.2.4. Xac dinh phu tdi tinh toan cho nhém 4.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gio, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 — tge = 0.75.

Tacon=11,n,=5.

TP=3087kW, P, =3 P, =238 kW.
=
— Nx = =-— = 0,45
11
F 23,8
Po=—t=—""2077
Ps 30,87

Tun. va P. tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
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Quang ta duocC: Npg« = 0,7.

Mg =N M= =11%x0,7=7.7.

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cép dién — Ngb Hong

Quang ta dugc: Kpax = 1,2.

Vay phu tai tinh toan nhém 4 la:

Pit = Kmax X Ksg % Py =1,2x 0,7 x 30,87 = 25,93 kW.

Qi = Py % tgo = 37,25 x 0,75 = 19,45 kVAr.

2.2.3. Xdc dinh phu tai tinh toan cho khu nha cau lac bé ( club house).

Cdan cir vao cong sudt, vi tri va vao tinh chdt cua phu tdi ta chia khu vuc

thanh 4 nhom nhw sau:

Nhom 1
STT Tén thiét bi S6 lwong Cong suat( kW)

1 Toilet & shower dischage 4 4,8
2 Cart washing 2 1,8
3 Supply fan 1 0,4
5 Exuahst 1 0,4
5 Pit sump 2 1,7
6 Boiler 2 0,4
7 Hot water circulation 8 0,22
8 Mechanical RM sump 2 1,3
9 Water supply 1 6,6

Nhom 2
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STT Tén thiét bi S6 luong Cong suat( kW)
1 Supply fan 3 0,2
2 Supply fan 4 0,4
3 Supply fan 1 0,75
4 Supply fan 2 1,5
5 Exuahst fan 5 0,2
6 Exuahst fan 5 0,4
7 Exuahst fan 2 1,5
Nhom 3
STT Tén thiét bi S6 lwong Cong suat( kW)
1 Supply fan 5 0,2
2 Supply fan 1 0,75
3 Supply fan 2 1,5
4 Supply fan 1 3,7
5 Exuahst fan 6 0,2
6 Exuahst fan 2 0,4
7 Exuahst fan 3 0,75
8 Exuahst fan 1 1,5
Exuahst fan 2 55
Nhom 4
STT Tén thiét bi S6 luong Cong suat( kW)
1 Outdoor air — con 1 5,7
2 Outdoor air — con 1 13,6
3 Outdoor air — con 1 20,9
4 Outdoor air — con 1 35,6

24




Nhom 5
STT Tén thiét bi S6 lwong Cong suat( kW)
1 Outdoor air — con 2 4,0
2 Outdoor air — con 1 4.8
3 Outdoor air — con 1 5,7
4 Outdoor air — con 1 39,9
5 Outdoor air — con 1 42

2.2.3.1. Xdc dinh phu tai tinh toan cho nhém 1.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gi6, may bom, may nén

khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta

duoc:

Ksg =0.7; cosg = 0.8 — tgep = 0.75
Tacdn=23,n,=5.

TP =3876kW, P,=3%"™ P,

i=1* dmi

= 25,8 kW.

nl 5
—>1’1*:_:_30,22.
n 23

Pl 25,8
P.=t==" 20,67.
PE 38,76

Tun. va P. tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong

Quang ta dugc: Npg+ = 0,42.

5 Nng = N. Mg = 23% 0,42= 9,66.

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cép dién — Ngb Hong

Quang ta dugcC: Kmax = 1,16.

Vay phu tai tinh todn nhom 1 1a:
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Pit = Kmax X Ksg X Py =1,16x 0,7 x 38,76 ~ 31,47 kW.
Qi = Py x tgep = 37,25 x 0,75 = 23,6 kVAr.

2.2.3.2. Xac dinh phu tai tinh toan cho nhém 2.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 = tge = 0.75

Tacén=17,n,=8.

YP=11,95kW, P, = 3™ P. . =6,75KkW.

ny 8
—n=—=—=047.
n 17

By 5,75
P.=—= ~ 0,56
Py 11,95

Tun. va P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta duoc: Npg« = 0,91.

— Npg = N. Nypge = 17% 0,91= 15,47,

Tir kg VA npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ngo Hong
Quang ta dugcC: Kmax = 1,12.

Vay phu tai tinh toan nhém 1 la:
Pit = Kmax X Ksg X Py =1,12% 0,7 x 11,95 = 9,37 kW.
Q= Py X tgo =37,25 x 0,75 = 7,03 kVAr.

2.2.3.3. Xidc dinh phu tai tinh toan cho nhém 3.
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Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 = tge = 0.75

Tacén=23,n,=3.

Z P = 2512 kW1 Pl = Z;::i] Pdm:' = 14’7 kW

3
— Nx = :_~0,13
23
F, 147
Pz == 2058
Pe 252

Tun. vad P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong
Quang ta duoc: Npg« = 0,37.

—> Dpg = N. Mg = 23% 0,37= 8,51.

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cap dién — Ngb Hong
Quang ta dugc: Kmax = 1,18.

Vay phu tai tinh toan nhém 3 la:
Pit = Kmax X Keg X Py =1,18% 0,7 x 25,2 = 20,82 kW.
Qi = Py x tgp = 20,82 x 0,75 = 15,6 kVAr.

2.2.3.4. Xac dinh phu tai tinh toan cho nhém 4.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gio, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cép dién — Ngd Hong Quang ta
duoc: kyg =0.7; cosg = 0.8 = tge = 0.75
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Tacén=4,n,=2.

Y P=758KkW, Py=%" Ps,; =56,5kW.

i"i!l 2
—-n=—=—-=0,5
n 4
F 56,5
P.=—t =22 20,75
PE 75,8

T ne va P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hoéng
Quang ta dugc: Npg= = 0,76.

— Npg = N. Npg= = 4% 0,76= 3,04.

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cap dién — Ngb Hong
Quang ta dugc: Kmax = 1,29.

Vay phu tai tinh toan nhém 4 la:
Pt = Kmax X Ksg X Py =1,29% 0,7 x 75,8 = 68,45 kW.
Qi =Py X tgo = 37,25 x 0,75 =~ 51,34 kVAr.

2.2.3.5. Xdc dinh phu tai tinh toan cho nhém 5.

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kgg =0.7; cosg = 0.8 — tge = 0.75.

TacOn=6,n;=2.

Y P=1004KW, Py=3" P, . =819 kW.
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T ne vd P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong

Quang ta duoc: Npg« = 0,5.
— nhq =n. nhq* = 6)( 0,5= 3.

Tir kg VA npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ngo Hong
Quang ta dugc: Kmax = 1,29.

Vay phu tai tinh toan nhém 5 la:
Pt = Kmax X Ksg X Py =1,29% 0,7 x 100,4 =~ 90,66 kW.
Qi = Py % tgep = 37,25 x 0,75 = 68 kVAr.

2.2.4. Xdc dinh phu tdi tinh todn cho hoc vién choi golf ( Golf Academy ).

Hoc vién choi golf co cac phu tdi nhw sau:

STT Tén thiét bi S6 luong | C6ng suat( kW)
1 Water supply 1 0,7
2 Pit supply fan 1 0,2
3 Female locker & power RM supply 1 0,2
5 Female locker & power RM exhaust 1 0,2
5 Male locker & power RM supply 1 0,37
6 Male locker & power RM exhaust 1 0,37
7 Female shower exhaust 1 0,2
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8 Female toilet exhaust 1 0,2
9 Male shower exhaust 1 0,2
10 Male toilet exhaust 1 0,2
11 Kitchen exhaust 1 0,2
12 spotcooler 1 1,78
13 Air — con (outdoor) 1 18,25
14 Air — con (outdoor) 1 4,8

khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén

duoc: kgg =0.7; cosg = 0.8 — tge = 0.75.

Tacén=14,n,=1.

Y P=2787kW, P, =3 P, =1825kW.

i
- n=——=—=0,07
! 14
Py 18,25
Pi=—= ~ 0,65.
PE 27,87

Tun. va P« tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong

Quang ta dugc: Npg = 0,17.

— Npg = N. Npgx = 14x 0,17=2,38.

Tir kg VA Ny, tra bang PL 1.5 sach Thiét ké cung cép dién — Ngb Hong

Quang ta dugc: Kmax = 1,29.

Vay phu tai tinh todn cta hoc vién choi golf la:

Pt = Kmax X Ksg X Py =1,29%x 0,7 x 27,87 = 25,17 KW.
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Qi = Py x tge = 25,17 x 0,75 =18,88 kVAr.

2.2.4. Xdc dinh phu tadi tinh toan cho tram bom ( outdoor pump ).

Tram bom co cac phu tai nhu sau:

TT Tén thiét bi S6 luong | CoOng suat( kW)
1 Sewage booster pump 2 0,98
2 Sewage booster pump 2 0,98
3 Springkler pump 4 30
5 Springkler pump 4 30
6 Doudoor pump 5 132

Cac dong co thuoc nhom lam viéc lién tuc ( quat gidé, may bom, may nén
khi...). Do vay tra bang PL 1.1 sach Thiét ké cung cap dién — Ngd Hong Quang ta
duoc: kg =0.7; cosg = 0.8 — tge = 0.75.

Tacon=17,n,=5.

P =90392KW, Py=3" P, =660KW.

i’?l 5
—n-=—=—=0,07.
n 17

Py 18,25
Po=—== ~0,29.
PE 27,87

Tun. va P. tra bang PL 1.5 sach Thiét ké cung cap dién — Ngbé Hong

Quang ta duoc: Npgx = 0,57.5

— Npg = N. Npg= = 17% 0,57=9,69.
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Tir kg VA npg tra bang PL 1.5 sach Thiét ké cung cap dién — Ngé Hong
Quang ta dugc: Kmax = 1,16.

Vay phu tai tinh toan cta hoc vién choi golf la:
Pit = Kmax X Ksg X Py =1,16% 0,7 x 903,92 = 733,98 kW.
Q= Py % tgo = 733,98 x 0,75 = 513,79 kVAr.

Sau khi tinh toan ta c6 bdng thong ké két qud nhw sau:

STT Tén I_Jhu P4 K Po , Pa Pes Pt Qut St

tai (KW) | ™ | cosp | W/m“| kW | kW | kW | kVAr | kVA

1 | Teanha |oaeo o2 08 | 20 | 3546 | 3016 | 656,29 | 266,02 | 708,07
dich vu

2 ﬂ‘ért‘na 3243 07| 08 | 10 | 9727 | 124,03 | 100,29 | 72,97 | 124,03

3 '\:2232“ 4255 07| 08 | 20 |20785| 98 | 39585 | 316,68 | 50694

4 | Hoevien | on 1071 08 | 20 84 19 103 63 120,74
choi golf

5 | Trambom | 1250 | 0,7 | 0,8 | 10 875 | 6,89 | 881,89 | 661,42 | 1.102,48

6 Cst%‘ioa' 5505 | 07| 08 | 10 0 | 31346 | 31346 | 2352 | 39189

2.3. Xac dinh phu tdi tinh toan cua toan nha may.

Phu tai tinh toan tac dung cua khu nghi dudng:
Putkng =Kat 2i=1 Pee; = 0,85 x 2.450,78 =2.083,163 kW.
Phu tai tinh toan phan khang caa khu nghi duong:
Qutknd =Kat 2oy Qees = 0,85 x 1.615,29 =~ 1.372,997 kVAr.

Phu tai tinh toan toan phan caa khu nghi dudng:

Stknd = xll'me + Queina” =+/2.083,1632 + 1.372,997 % = 2.494,933 kV.
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_ Sttknd _ 2.494,933

ling = —= — =3.7 A.
tknd = 7 3 73 % 0,38 3.790,66

Hé sb cong suat ctia toan nha may:

Cos _Pttkng _ 2.083,163 - 0.83
? Sttknd  2.494,933

2.4 .Tinh todn tang truwong cua phu tdi sau 10 nim

Cong thire xét dén su gia tang ctia phu tai trong tuong lai:

S = Sex(1+oxt)

Trong do:

S - cOng suat tinh todn clia nha may sau t nim.

Sy - cOng suat tinh toan ciia nha may thoi diém hién tai.

o; - hé sd phét trién hang nam cua phu tai.

( d6i véi cac nudce thudng dao dong khoang tir 0.03+0.1)

t — 56 nam duy kién (¢ day ta xét t =10 nam )

Vay ta tinh duoc:

Sy = Sux(1+ayxt) = 2.494,933 x (1+ 0,03x10) = 3.243,413 kVA.

2.5. Xdc dinh tam phu tai dién va ban do phu tai ciia khu nghi dwona.

2.5.1. Xde dinh bdn dé phu tai dién

Viéc xéac dinh biéu d6 phu tai trén mit bang nha may muc dich 1a dé phan
phdi hop ly cac tram bién &p 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 caa mdi phan xudng 1a mot vong tron cé dién tich biang

33



phu tai tinh toan ctia phan xuéng d6 theo mot ty I lya chon. Néu coi phu tai mdi
phan xudng 1a dong déu theo dién tich phan xudng thi tim vong tron phu tai

trung vaéi tdm cta vong tron do.
Trén so dd mit bang xi nghiép v& mot hé toa d6 0xy, o vi tri toa do trong

tAm cta cac phan xudng 1 (x;,y;) ta xac dinh duoc toa do tdi wu My (Xo,Yo).

4

Ban kinh vong tron ban do phu tai xac dinh theo cong thuc:

\Vong tron phu tai:

Phu tai chiéu sang

Phu tai dong luc

m — ty 1& xich, chon m=2 kVA/mm?
GAc biéu dién cua phu tai chiéu sang trong ban d6 phu tai dugc tinh bing

cong thuec:
o_ 360%.P;
Ocs — P
tt
Két qua tinh toan R; , ae’ cia do thi phu tai cic phan xuong duogc ghi

trong bang sau:

Bang 2.3. Két qua xac dinh R;, og® cac khu nha chire niing
A A 7 I:)cs Ptt Stt R 0]
TT| Tén phan xudng (kW) (kW) (KVA) mm? (o
1 Toa nha dich vu 301,6 | 656,29 | 708,07 10,6 165,45
2 Khu nha bao tri 124,03 | 100,29 | 124,03 4 44 445 2
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98

3 | Nhacau lac bo 39585 | 50694 | gog | g9.12
4 | Hocvién choi golf | 19 103 | 120,74 | 433 | 6641
5 Tram bom 6,89 | 881,89 | 1.10248| 1375 | 28
6 CSngoai troi | 31346 | 313,46 | 391,89 | 79 360

2.5.2. Xdc dinh tam phu tdi dién cia nha may.

Tam phu tai caa xi nghiép 1a mot sb liéu quan trong giup ngudi thiét ké
tim vj tri dat cac tram bién &p, tram phan phdi nham giam téi da ton that ning
lwgng. Ngoai ra trong tdm phu tai con c6 thé gilp cho xi nghiép trong viéc qui
hoach va phét trién san xuét trong tuong lai nham c6 cac so d6 cung cap dién

hop 1y, tranh 1ang phi va dat duoc cac chi tiéu kinh té - ki thuat mong muén.

Tam phu tai dién 1a diém théa mén diéu kién momen phu tai dat gia tri cuc

tiéu: 2, P..L; — min

Trong dé: P, L;- cdng suat tac dung va khoang cach tir diém tam phu tai

dién dén
phu tai thi i

Tam quy wdc cua phu tai xi nghiép dugc xac dinh boi diém M c6 toa do

(theo hé truc toa do tly chon ) M (Xo, Yo, Zo) dugc xac dinh bang céc biéu thic

Sau:
inoog (U U
X Ni=15i%i Yi=15i¥i ,; Yi=151-7]
0= i ~ 0= T - 0= 1 N
E1':1%1. El':l:‘l" E1':1:“1"
Trong do:
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S; — c6ng suét cua phu tai thi i.
Xi, Yi, Zi — toa d0 cua tdm phu tai tha i theo hé truc toa do Oxyz tuy chon.

Trong thuc té thuong bo qua toa do z.

Dua vao bdan dé phu tdi ta xdc dinh dwoc tAm phu tdi cua ting phan
xwong nhu sau.:

Bang 2.10. Két qua xac dinh tAm phu tai dién cia cic phan xuéng.

Si Tam phu tai
TT | Tén phan xudng SiXi S
kvA) |« | v

Toanhadichvy | 70807 | 45 | 1655 318825 | 117.256,75

Khu nha bao tri 124,03 | 495,5| 390 | 6145687 | 48.371,7

Nha cau lac bo 506,94 540 240 273.747,6 | 121.665,6

Hoc vién choi golf | 120,74 480 285 | 57.9552 34.410,9

ol B~ W N

Tram bom 1.102,48 | 795 380 | 876.471,6| 4189424

Vay toa do tdm phu tai nha may duogc xac dinh nhu sau:

=507.96 v, :E{Llii.yl- _ 74064735 _ o0

TS 2.562,26 TS 2.562,26

YiL.5.x  1.301.513,77
XO - =

Vay ta cé tdm phu tai nha may la: M (507,96, 289)
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CHUONG 3

THIET KE MANG PIEN CAO AP CHO KHU NGHI
DUONG

3.1. Ddt vin dé.

Viéc lua chon so dd cung cép dién anh hudéng rat 1on dén céc chi tiéu kinh
té va ki thuat cta hé théng.Mot so dd cung cap dién duoc coi 13 hop ly phai thoa
mén nhimg yéu cau co ban sau:

1 Pam bao cac chi tiéu vé mat ki thuét.

2 bam bao dd tin cdy cung cap dién

3. Antoan ddi véi | nguoi va thiét bi

4 Thuén loi va dé dang trong thao tic van hanh va linh hoat trong xur
co

ly su
5.  Dé dang phat trién dé dap img nhu cau tang truong cua phu tai dién.
6. Pam bao cac chi tiéu vé mat kinh té.
Trinh tw tinh todn thiét ké mang dién cao dp cho nha mdy gém cdc buée
Sau:

1. Vach cac phuong an cung cap dién

2. Lua chon vi tri, s6 luong, dung luong cla céc tram bién ap va lua
chon chiing loai, tiét dién cac dudng day cho cac phuong an.

3. Tinh toan kinh té ki thuat dé lya chon phuong an hop ly.

4.  Thiét ké chi tiét phuong an duoc chon.

Pé c6 cac phuong an cung cap dién cu thé thi can lwa chon cép dién é&p
truyén tai dién tir hé théng vé nha may.
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Cép dién &p truyén tai tir hé thdng vé nha may duoc xac dinh dya vao biéu
thtrc thuc nghiém sau :

U=434x+L + 0,016 x P kV

Trong do :

P — ¢6ng suét tinh toan caa nha may (kW)

L — khoang cach tir tram bién ap khu vuc vé nha may (km)

Cap dién 4p hop ly dé truyén tai dién nang vé nha may Ia:

U=434xyL + 0,016 X P=434x,/45 + 0,016 X 2.083,163 = 38,4 kV

Tir két qua tinh toan, ta c6 thé chon cip dién ap trung ap 35 kV tir hé
théng cip cho nha may. Can ¢t vao vi tri, cong suat va yéu ciu cung cap dién
ctia cac phan xudng, ta c6 thé dua ra cac phuong an cung cp dién nhu sau

3.2. Phwong dn vé cac tram bién ap pkhu veec.

C4c tram bién &p duogc lya chon trén cidc nguyén tac sau:

o Vi tri dat tram bién 4p phai théa man cac yéu cau :
+ Gan tam phu tai: Giam van dé dau tu va ton that trén duong day.

+ Thuan tién cho van chuyén, lap dit, quan li va van hanh sira chita.

+ An toan va kinh té.

o S6 lugng may bién ap c6 trong tram bién ap duogc lua chon cin cir
vao:

+ Yéu cau cung cap dién cia phu tai (loai 1, loai 2 hay loai 3)

+ Yéu cau van chuyén va lip dat

+ Ché do lam viéc cua phu tai.

e Trong moi truang hop tram bién &p chi dat 1 may bién 4p s& 1 kinh
te va thuan loi cho viéc van hanh, nhung d6 tin cay khong cao. C4c tram cung
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cap cho ho loai 1 dit 2 may bién ap, ho loai 3 chi dat 1 méy bien ap.
»  Dung luong tram bién ap dugc chon theo diéu kién:
Stt

N X Kpe X Sgmp > St hay Samp >
I x th

va Kiém tra theo diéu kién su c6 1 may bién &p (trong tram cd nhiéu hon
1 may bién ap):
(N —1) X Kne X Kgt X Sgmp > Sisc

Trong do:

n :S6 may bién ap co6 trong mot tram bién ap.

Kne:Hé sb hiéu chinh theo nhiét d6 méi trudng. Chon loai may bién &p do
ABB san xuat tai Viét Nam nén khong can phai hiéu chinh nhiét d¢, k, =1.

Kq: HE 56 qua tai su c6 ; Ky=1,4 Vv&i tram bién ap dit ngoai troi va ky=1,3
Vv6i tram bién ap dit trong nha néu théa man diéu kién may bién ap van hanh qua
tai khong qua 5 ngay dém, thoi gian qua tai trong mot ngay dém khong vuot qua

6h va trudce khi qua tai may bién ap van hanh voi hé sb qua tai > 0,93.

Sse: Cong suat tinh toan su cd. Khi su ¢b mot may bién ap co thé loai bo
mot sb phu tai khéng quan trong dé giam nhe dung luong ciia cac may bién ép,
nho vay co thé giam nhe duoc von dau tu va ton that cta tram trong trang thai
lam viéc binh thuong. Gia thiét trong cac ho loai I c6 30% la phu tai loai III nén

Sise= 0,7 x Sy

Péng thoi ciing can cha ¥ khi chon may bién &p nén chon ciing chang loai
ctia mot nha san xuat va dung luong cac MBA duogc chon nén nhé hon 1000
(kVA dé tiét kiém von dau tu ban dau va thuan loi cho viéc mua sam, lap dat,

van hanh, sira chira, thay thé, kiém tra.

Can clr vao cong sudt tinh toan cua ting khu vuc trong khu nghi dudng va
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so dd mit bang khu nghi dudng, ta c6 thé dua ra phuong an xay dung tram bién

ap nhu sau:
Dit 5 tram bién ap khu vuc Iy dién tir lu6i dién quéc gia:

e B1 cép dién cho phu tai dién 0.38 kV cua khu nha dich vu.

e B2 cép dién cho phu tai dién 0.38 kV cua khu nha bao tri (Maintenace).

e B3 cip dién cho phu tai dién 0.38 kV cua chiéu sang (Outdoor
lighting).

e B4 cap dién cho phu tai dién 0.38 kV cuia nha cau lac b (Club house).

e B5 cép dién cho phu tai dién 0.38 kV cua tram bom (Pump).

Tram bién ap B1

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

Stt = 708,07 kVA ; khc = 1, n=1

Do do:

708,07

Samp = = 708,07 kVA.

Vay chon may bién &p tiéu chuan Sg,s;= 1000 do nha may ché tao thiét bi
dién Dong Anh — Ha Noi ché tao.

Tram bién ap B2

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

St = 124,03 kVA ; kp. =1, n=1
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Do do:

124,03

= 124,03 kVA.

Samp =

Vay chon may bién &p tiéu chuan Sgms,= 160 do nha may ché tao thiét bi
dién Pong Anh — Ha Noi ché tao.

Tram bién ap B3.

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

St = 391,89 kVA ; ki = 1, n=1

Do do:

391,89
Sémp = . 391,89 kVA.

Vay chon may bién 4p tiéu chuan Sg,s;= 500 do nha may ché tao thiét bi
dién Pong Anh — Ha Noi ché tao.

Tram bién ap B4

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

Si = 506,94 kVA ;: k. =1, n=1
Do do:

506,94

Samp =

= 506,94 kVA.

Vay chon may bién ap tiéu chuan Syu.ss= 630 do nha may ché tao thiét bi
dién Pong Anh — Ha Noi ché tao.

Tram bién ap B5
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Dung lugng may bién ap dugc chon theo diéu kién sau:

Si= 1.102,48 kVA : kpe. =1, n=1
Do do:

1.102,48
Samp > — - 1.102,48 kVA.

Vay chon may bién ap tiéu chuan Sgmss= 1.500 KVA do nha may ché tao
thiét bi dién Pong Anh — Ha Noi ché tao.

3.1.2. Vi tri cac tram bién ap khu vurc.

e  CAc tram bién &p cung cap dién cho mot khu vuc dung loai lién ké
c6 mot twdng cua tram chung vai tuong caa khu vuc nho vay tiét kiém dugc vén
dau tu va it anh hudng dén cac cong trinh khac.

e  Céc tram bién 4p dung chung cho nhiéu khu vuc nén dit gan tam
phu tai, nho vay c6 thé dua dién &p cao téi gan ho tiéu thu dién va rat ngan kha
nhiéu chiéu dai mang phan phdi cao ap cia khu nghi dudng ciing nhu mang ha
ap phan xuong, giam chi phi dudng day va ton that. Ciing vi vay nén ding tram
doc 1ap tuy nhién von dau tu tram sé tang.

e Tuy thudc vao diéu kién cu thé lya chon mot trong cac loai tram bién
ap da néu. Bé dam bao an toan cho nguoi ciing nhu thiét bi va dam bao my quan
cho nha may, & day sé& ding loai tram xay dit gan tm phu tai, gan céc truc giao
thong trong khu nghi dudng, song ciing can tinh dén kha ning phat trién va mo
rong quy mo du an.

e  Dé lvya chon dugc vi tri dat cac tram bién &p khu vuc can xac dinh
tam phu tai cac khu vuc hoic nhdm khu vuc dugc cung cip dién tir cac bién &p
do.
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Xdc dinh vi tri dat tram bién &p B, cung cdp dién cho khu nha djich vu:

_JE =1-I~vI 7 1 7 4 —J‘ =1<1-¥1I 1
- = = 45, y : = = 165,5

0= - - 0= ~ =
YL, S 708,07 LS 708,07

Vi tri cac tram bién ap cac phan xudng khéc tinh toan twong tu duoc két
qua ghi trong bang sau:

Bang 3.1 — Vi tri dit cac tram bién ap phan xwéng

Tén tram Vi tri gt
Xo Yo
B, 45 165,5
B, 495,5 390
B, 540 240
B, 480 285
B: 795 380
B; 45 165,5

3.2. Phwong dn _cung cdp di¢n cho cac tram bién ap khu vuc.

3.2.1. Cdc phwong dn cung cip dién cho cac tram bién ap khu vuec.

3.2.1.1. Phuwong dn sir dung so do dén sau.

Pua dudng day trung ap 35 kV vao sdu trong nha may dén tan cac tram
bién ap khu vuc. Nho dua truc tiép dién cao ap vao tram bién ap khu vuc nén
giam duoc vbén dau tu tram bién 4p trung gian hodc tram phan phdi trung tam,
giam duoc tén that va nang cao duoc ning luc truyén tai cua mang.Tuy nhién,

nhugc diém cua so d6 nay la do trinh do van hanh phai rat cao, né chi phu hop
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vOi cac nha may tin cdy cung cap dién khong cao, céc thiét bi st dung trong so
do gia thanh dat va yéu cau c6 phu tai rat 16n va cac khu vuc san xuat nam tap

trung gan nhau .

3.2.1.2. Phwong dn sir dung tram bién p trung gian.

Ngudn 22kV hoic 35 kV tir hé théng vé& qua tram bién 4p trung gian duoc
ha xudng dién ap 10 kV dé cung cip cho cac tram bién &p khu vyc. Nho vay, sé
giam duoc von dau tu cho mang dién cao ap cua khu nghi dudng ciing nhu céc
tram bién &p khu vuc, van hanh thuén loi hon va d tin cdy cung cip dién cao
hon. Song phai dau tu xay dung cac tram bién 4p trung gian lam gia tang ton that
trong mang cao ap. Nén sir dung phuong 4n nay vi nha may 1a ho loai II nén
tram bién 4p trung gian phai dat 2 may bién ap véi cong suat duogc chon theo

diéu kién:

nx khc A Sﬂm B = Stt.i:]:d

Sttgna _ 2.494,933

) = 2.494,933 kVA

Vay: Simgare =

Chon 2 may bién ap tiéu chuan S, ;.- = 1500 KVA.

Kiém tra lai dung luong may bién 4p theo diéu kién qua tai su cb voi gia
thiét cac ho loai 2 trong khu nghi dudng déu c6 30% la phu tai loai 3 c¢6 thé tam
ngimg cap dién khi can thiét.

. N Seesc _0,7x2.494,933

= ~1.247,47.

VG =2, Kne= Lk = 1,4,

Vay tram bién ap trung gian s& dat 2 may bién &p loai 1500 kVA — 35/0,4
kV do nha may ché tao thiét bj dién Pong Anh — Ha Noi ché tao.

3.2.1.3. Phwong dn sir dung tram phin phdi trung tim
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Dién nang tir hé théng cung cip cho tram bién ap khu vyc théng qua tram
phan phdi trung tam.Nho vy, ma viéc quan li va van hanh mang dién cao 4p nha
may sé& thuan loi hon,ton that trong mang giam, do tin cdy cung cép dién duoc
gia ting, song vén dau tu cho mang dién ciing 16n.Trong thuc té, day 13 phuong
an thuong duoc dung khi dién 4p ngudn khong cao (U <35kV), cong suét cac

phan xudng tuong doi 16n.

3.2.2. Xdc dinh vi tri dit tram bién &p trung gian, tram phan phéi trung tam

cua khu nghi dwonag.

Vi tri tét nhat dé dat tram bién &p trung gian hoic tram phan phéi trung

tam chinh la tdm phu tai dién cua khu nghi dudng.

Theo tinh toan ¢ chuong II ta da xac dinh dugc tam phu tai dién cua khu
nghi dudng 1a diém M (507,96, 289)

3.2.3. Lwa chon cdc phwong dn néi day mang cao ap.

Do tinh chat quan trong ctia mot sé khu vuc trong khu nghi dudng nén
mang cao ap, ta stt dung so do hinh tia, 16 kép. So d6 nay c6 uu diém la so do ndi
day r6 rang, cac tram bién 4p déu duoc cip dién tir mot dudng day riéng nén it
anh huong dén nhau, do tin cady cung cép dién tuong ddi cao, d& thuc hién bién
phap bao vé va tu dong hoa, d& van hanh. P& dam bao an toan cling nhu m¥
quan trong khu nghi dudng, cac dudng diy cao ap trong khu nghi dudng déu
duoc di ngdm theo doc cac tuyén giao thong ndi bo. Tir nhitng phan tich trén, ta

chon phuong an thiét ké mang cao ap nhu sau:
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Pua dudng day trung ap 35 kV vao sau trong khu nghi dudng dén tan cac
tram bién ap khu vuc. Nho dua truc tiép dién cao 4p vao tram bién ap khu vuc
nén giam duoc vén dau tu tram bién ap trung gian hodc tram phan phdi trung
tam, giam duoc ton thit va nang cao dugc ning luc truyén tai ciia mang.Tuy
nhién, nhuoc diém cia so dd nay la do trinh do van hanh phai rt cao, no chi phu
hop véi cac nha may tin cdy cung cip dién khéng cao, cac thiét bi sir dung trong
so d6 gia thanh dat va yéu cdu c6 phu tai rat 1én va cac phan xudng san xuat nim

tp trung gan nhau .

3.2.4 . Chon may bién dp phan xwrénaq.

Trén co sé chon dwoc cdng sudt may bién ap ¢ Muc 3.1.1 ta cd bang keét

qua sau:

Tén | Sgm | UJUy | APy | APy | uy | S6 | Pon gia | Thanh tién
MBA | (kVA) | (kV) | (kW) | (kW) | (%) | may | (10°VND) | (10°VND)

B 1000 | 35/0.4 | 0.96 | 5.27 4 1 123,4 123,4

B, 800 |35/04 | 045 | 2.15 4 1 98,72 98,72

B 500 | 35/0.4 | 045 | 2.15 4 1 61,7 61,7

Bs 630 | 35/0.4 | 0.45 | 2.15 4 1 77,742 77,742
4

Bs | 1500 |35/0.4 | 0.96 | 5,27 1 185,1 185,1
Téng von dau tu cho tram bién ap : Kg= 546,662 x 10° VND

Bang 3.9. Két qua lwa chon may bién ap trong cac tram bién &p ciia phwong
an
Cac may bién ap déu do nha may ché tao thiét bi dién Pong Anh — Ha Noi

ché tao nén khdng phai hiéu chinh theo nhiét 6 kn.=1..
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3.2.5. Xdc dinh ton thdt dién ning AA trong cdc tram bién ap.

AA= nxAPoxt+ X APy X(2 it )* xt (kWh)
*amBE

Trong d6: n - S6 may bién ap van hanh song song.

t - Thoi gian may bi€n 4p van hanh, voi may bién 4p van hanh sudt nam

t=8760(h)
t- Thoi gian tén that cong suat 16n nhat.
7= (0,124+10™*X Tmax)? X8760=(0,124+10"x4500)*x 87 60= 2.886,21 h

APy APy - Tén that cong suat khong tai va ton that cong suat ngan mach

ctia may bién ap.
Sg- Phu tai tinh toan ctia phan xuong.
Samp - COng suat dinh murc cia méy bién ap.
Tinh ton that dién nang cho tram bién 4p By:
S = 708,07 ; Samp = 1000 kVA

APy = 0,45 kW ; APy = 2,15 kW

Ta co:
I‘I‘ 708,07
AA=nx APy x t r xAPNx( ) %1=1x0,45x8760+1x2,15x( ) X
SamB 1000
2.886,21
=8.335,82 kWh.

Tinh todn twong tw cho Cac tram con lgi ta dwoc két qua trong bang diedi
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day:

Bang 3.3. Két qua ton that dién niing trong cac tram bién &p

Téntram | SO St Same APq APy AA
biénap | may (kVA) | (kVA) | (kw) (kW) (KWh)

B: 1 708,07 | 1000 0.45 2.15 | 19.179,58
B, 1 124,03 160 0.45 215 | 8.752,21
B; 1 391,89 500 0.45 2.15 | 8.805,63
B, 1 506,94 630 0.45 215 | 8.935.24
Bs 1 1.102,48 | 1500 0.96 527 | 8.33582
Tong ton that dién nang trong cac tram bién ap : AAg = 54.008,48 kWh

3.2.6. Chon day ddn va xdc dinh ton thdt cong sudt, ton thdt dién nding trong

Mang dién.

Chon cép tir tram bién ap trung gian vé cac tram bién ap phan xudng: tinh

toan tuong tu phuong an 1 ta duoc két qua trong bang dudi day:

e  Chon cép tir tram bién &p trung gian vé cac tram bién 4p phan

xuong.

Céap cao ap dugc chon theo mat dé dong dién kinh té ji, . Voi nha may
cong nghiép dia phuong lam viée 3 ca, thoi gian sir dung cong suat 16n nhat Ty
= 4500h, sir dung cép 156i déng, tra bang 2.10 trang 31 sach “Thiét ké cap dién”
tac gia Ngd Hong Quang — Vii Van Tam tim duoc ji = 3,1 A/mm?.

Tiét dién kinh té cua cap :

I
Fe = —— (mm?)
Tkt
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Ta co:

Stt
nxy 3% Ugm

Imax =
Trong d6: n - s6 mach cua duong day.

Sy - cong suat tinh todn cua phan xudng.

Dua vao tri s6 Fy; tinh duoc, tra bang Iua chon tiét dién tiéu cap tiéu chuan,

sau d6 méi kiém tra tiét dién cap da chon theo diéu kién phat nong;
Kne X lep > Isc
Trong do:
Kne =Ky x ks
K, : Hé s6 hiéu chinh theo nhiét do, 14y k,=1.

K, : Hé s6 hiéu chinh vé sb day cap dit trong cling mot rinh, khi cac ranh
déu dit hai cap, khoang céch giira cac so cap 1a 30mm tra tai liéu ta tim duoc ks
=0,93.

lsc : Dong dién xay ra su co khi dat mot cap lse = 2 X Iipa.

Vi chiéu dai cap tir tram bién 4p trung gian dén cac tram bién &p phan
xudng ngan nén ton that dién ap nho, c6 thé bo qua khéng can kiém tra lai theo

diéu kién AUy,

e Chon cap tir tram bién 4ap trung gian dén B,

Tram bién &p B, cép dién cho ho loai I nén dit cép 16 kép.
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S+ _ 708,07

Imax = = = = = 1168 A
M nx3xUsz,  1%43x35
Tiét dién kinh té cia cap :
I 11,68
Fu=—""— = = 3,77 mm’
Tkt 3,1

Chon cép tiéu chuan c6 F = 16 mm? cap ddng 3 16i 10kV, cach dién
XLPE, dai thép, vé PVC do hing FURUKAWA ( Nhat Ban ) ché tao c6 I, =
110A > |y

Kiém tra diéu kién phat nong su cd:

0,93 % 15, =0,93 x 110 = 102,3 A > I, = 2 X | ;e = 2% 11,68 A

Vay cap da chon thoa man diéu kién phét nong.

Bang 3.1. Két qua chon cap cao ap.

Puong cép F 2 L ro Bon gia ThéGnh tien

(mm?) (m) | Qkm | (10°VND/1m) | (10°VND)
Ludi dién-B, PVC 4G16 45 | 1,15 0.1243 5,5935
Ludi dién-Bysss | PVC 4G35 700 | 0.524 0.2522 176,54
Busis-Ba PVC4G16 | 90 | 115 0.1243 11,187
B345-B3 PVC 4G16 76 | 1,15 0.1243 9,4468
Baaus-Be PVC4G16 | 92 | 115 | (1243 11,4356
B345-Bs PVC 4G25 240 | 0.727 0.1921 46,104

Téng von dau tu cho duong day cao ap : Kp = 260,3069 x 10° VND

Xéc dinh ton that cong suat tc dung trén duong day:
2

5
AP = 2= xR x 10°kw

dim
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1 .
Trong d6: R = - X Ig X L(Q) n- s0 mach cua duong day

Két qud tinh toan tén thdt cong sudt diroc ghi trong bang sau

Bang 3. 2 — Ton thét cong suét tac dung trén cac dwong day cao ap.

F L o R Sit AP
(mm?) (m) | Q/km Q (KVA) | (kW)
Luéidiégn-B; | PVC4G16 | 45 | 1,15 | gos5175 | 708,07 | o021

Ludi dién-Bosss | PVC4G35 | 700 | 0.524 | o 3668 | 2.125,34 | 1 3525

buong cap

Basis-B: PVC4G16 | 90 | 115 | 1035 | 124,03 | 0004
Basus-Bs PVC4G16 | 76 | 1,15 | oos7a | 39189 | 0005
Basus-Ba PVC4G16 | 92 | 1,15 | 01058 | 506,94 | 0018
Basus-Bs PVC 4G25 | 240 | 0.727 | o17448 | 1.102,48 | 105

Tong ton that trén dudng day APp = 1,5055 kW

Xéc dinh ton that dién nang trén duong day:
AAp = APp x 1= 1,5055 % 2886,58 = 4.345,75 kWh

3.2.7. \VVén dau tw mua mady cdt dién trong mang cao ap.

Mang cao ap c6 dién ap 35kV tir ludi cap dién cho 5 tram bién ap khu vuc
bang cac duong cap.

S6 may cat sir dung trong hé thong dién 1a 16 may cat.
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Tu luoi dien

i ay cat cao ap

Den tram

bien ap i | | i

khu vuc
[den cac tfam bien ab khu vu

Hinh 3.3. So @6 nguyén ly mang cao &p khu nghi duéng.
Vén dau tw mua mdy cdt:
Kve =nxM

Trong do:
n —s6 lugng may cat dién trong mang can xeét.

M — gi4 tién cho 1 may cat dién

M = 26.000 USD ( may cit cap dién ap 35kV )

Ty gia quy d6i tam thoi: 1USD = 19,150 VND

Vay Kyc =nx M =16 x 26.000 x 19.150 = 7.966,4 x 10° VND.

3.2.8. Chi phi tinh toan cua phuwong dn.
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Do ¢ day duong day ha ap cac phuong an 1a giéng nhau nén ta khéng can
tinh va xét dén ton that dién ning cua duong day ha ap, ciing nhu gia thanh cap
ha ap.

Tén that dién ning trong cac phuong an bao gdm tén thit dién ning trong
c4c tram bién 4p va duong day.Do ¢ day duong day ha 4p cac phuong an 1a gidng
nhau nén ta khéng can tinh va xét dén ton that dién nang ctia dudng day ha ap.

AA = AAg + AAS?
Vén dau tu:

K = Kg + K§* +Kyc = 546,662x 10° + 260,3069 x 10° + 7.966,4 x 10° =
8.773,3689 x 10° VNP

AA = AAg + AAS* = 54.008,48 + 4.345,75 = 58.354,23 kWh

Chi phi tinh toan:

Z=(apnt+ac) xK+cxAA

Trong d6 : a,n = 0,1; a, 0,125; c= 1000 d/kWh

Vay chi phi tinh toan cua khu nghi duong la:

Z=(0,1+0,125) x 8.773,3689 x 10° + 1000 x 58.354,23
=2.032.362,233 VND

CHUONG 4.
THIET KE MANG HA AP CHO KHU NGHI DUONG

4.1. Dat vén de.
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Dé cap dién cho cac nhém phu tai, ta ding céc tu dong luc. Mdi ta dat 1

ap t0 mét tong va cac at to mat nhanh dé dong cat cac dong co hay phu tai dién

Tur ta phan phdi dén cac ta dong luc va cac tu chiéu sang sir dung so do
hinh tia dé thuan tién cho viéc quan ly va van hanh. Mai ta dong luc dugc cap
cho 1 nhém phu tai theo so dd hdn hop, cac phu tai cd cdng suat 16n va quan
trong s& nhan dién truc tiép tir thanh cai caa ta dong luc, cac phu tai co cdng suat
bé khéng quan trong s& duoc ghép thanh nhém nhé nhan dién tur ta theo so d6

lién thong.

Pé dé dang thao tac va ting thém do tin cay cung cap dién, tai cac dau vao
va ra cua ta déu dat aptomat 1am nhiém vu dong cat, bao vé qua tai ngan mach

cho thiét bi trong so do dién.

4.2. Lwa chen cac phan ti ciia hé thong dién.

4.2.1. Lwra chon aptomat dédu nquén.

Pé cap dién cho céac khu vuc ta dy dinh dat 1 tu phan phéi. Trong ta phan
phdi cua tram bién &p & dau dudng day dat 1 &t td mat tong cap dién cho céc tu

dong luc.

4.2.2. Lwa chon va kiém tra at td mat cia tii phan phéi.

Diéu kién chon va kiém tra:

L Blél’l é,p dlnh ml:lTC, kV: UdeC > Udmmang
e Dong dién lau dai dinh mtc, A: lgmwvc > Lo
e Dong dién cat dinh muc, kKA : lamede > In

e Dong 6n dinh dong, KA: 54d > Txk
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| tga
e DoOng on dinh nhiét, KA: lodnhiet > 1o |
’ \' tamnh

Bang 4.1 — Bang lwa chon aptomat cho ti phan phoi.

STT| Tén ta phan phoi Loai | lgm(A) | Uam,(V) | lein, (KA)
1 | Téanhadichvu (B1) | M32 | 3200 | 690 75
2 | Khunhabaotri(B2) | M22 | 3200 | 690 75
3 | Nhacaulacho (B3) | M16 | 1600 | 690 40
4 Cs ngoai troi (B4) M16 | 1600 690 40
5 Tram bom (B5) M16 | 1600 | 690 40

4.2.3. Lua chon aptomat cho tu déong luc.

Ta dong luc duoc chon bao gom 1 dau vao va nhiéu dau ra trong d6 1 dau

ra cung cap cho ti chiéu sang.

Tu tu phan phoi

‘\ At to mat

% % g % Chieu sang
Hinh 4.1 — So' @6 nguyén ly tia dong luc.

4.2.3. Lura chon aptomat téng cho tizng nhém.

Aptomat téng dugc chon theo dong 1am viéc 1au dai.
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e Chon aptomat téng cho nhdm 1 cia tda nha dich vu:

Dong dién tinh toan cta nhom 1 di qua aptomat nhanh dit trong tu phan phdi
phan xuong la:

Sﬂ- _ 30,7
VExUgy  V3x0,38

= 46,64 A

Vay chon aptomat c0 14,=150 (A)
Aptomat tir ti phan phdi dén cac ta dong luc khéc chon twong tu

Ta ¢6 bang két qua chon aptomat nhom va tieng dong co nhur sau:

Nhom 1
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Water Supply 1 3P 50/50
2 Water Supply 1 3P 100/75
3 Hot water circulation 5 3P 50/20
4 Domestic hot water 5 3P 50/20
5 Exuahst Fan 1 2P 50/20
6 Exuahst Fan 1 2P 50/20
7 Exuahst Fan 1 2P 50/20
8 Supply Fan 1 2P 50/20
9 Supply Fan 1 2P 50/20
10 Supply Fan 1 2P 50/20
11 Boiler 3 2P 50/20
12 Pit sump discharge 2 2P 50/20
Aptomat tong 1 3P 225/150
Nhom 2
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
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1 Chlorintors pump 2 3P 50/40
2 Pit sump discharge 4 2P 50/20
3 Dosing unit 2 2P 50/20
4 Supply Fan 1 2P 50/20
5 Supply Fan 1 2P 50/20
6 Chlorintors 13 2P 50/20
7 Exuahst Fan 1 2P 50/20
Aptomat téng 1 3P 225/150
Nhom 3
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Outdoor air conditioner 1 3P 100/75
2 Outdoor air conditioner 1 3P 100/75
3 Supply Fan 6 2P 50/20
4 Supply Fan 6 2P 50/20
5 Supply Fan 1 2P 50/20
6 Supply Fan 1 2P 50/20
7 Exuahst Fan 9 2P 50/20
8 Exuahst Fan 6 2P 50/20
9 Exuahst Fan 1 2P 50/20
Aptomat tong 1 3P 225/150
Nhom 4
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Outdoor air conditioner 3 3P 100/100
2 Outdoor air conditioner 1 3P 100/75
3 Outdoor air conditioner 1 3P 100/60
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4 Outdoor air conditioner 1 225/125
5 Outdoor air conditioner 5 3P 100/60
6 Outdoor air conditioner 1 3P 100/75
7 Outdoor air conditioner 3 3P 100/100
Aptomat tong 1 3P 225/150
Nhom 5
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Outdoor air conditioner 2 3P 100/60
2 Outdoor air conditioner 2 3P 225/125
3 Exuahst Fan 2 2P 50/20
4 Exuahst Fan 1 2P 50/20
Aptomat tong 1 3P 225/150

e Chon aptomat téng cho déng co va nhém ciia khu nha bao tri:

Chon aptomat twong tu nhu toa nha dich vu ta co bang két qua chon aptomat
nhom va tirng dong co nhu sau:

Nhom 1
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Water Supply 1 3P 50/20
2 Supply Fan 1 3P 50/20
3 Supply Fan 1 3P 50/20
5 Hot water tank 4 2P 50/30
5 Hot water circulation 3 2P 50/20
6 Exuahst Fan 1 3P 50/20
7 Exuahst Fan 1 3P 50/20
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8 Exuahst Fan 4 2P 30/20
Attomat tong 1 3P 100/50
Nhom 2 ( Phong dién)
STT Tén thiét bi S6 lwong | MCCB (P/AF/AT)
1 Potable water supply 1 3P 50/20
2 Generator RM exhaust fan 1 3P 50/20
3 Electric RM exhaust fan 1 3P 50/20
4 Generator RM supply fan 1 3P 50/20
5 Electric RM supply fan 1 3P 50/20
6 EHP (outdoor unit) 2 3P 100/75
Attomat tong 1 3P 225/125
Nhém 3 (Vin phong)
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Electric hot water tank 4 2P 50/20
2 Hot water circulation 5 2P 30/20
3 Locker room exhaust fan 4 2P 30/20
4 Locker room exhaust fan 6 3P 50/20
Attomat tong 1 3P 225/125
Nhom 4 (Nha bép)
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Restaurant exhaust fan 1 2P 50/20
2 Kitchen exhaust fan 1 2P 50/20
3 Restaurant supply fan 1 2P 50/20
4 Kitchen supply fan 1 2P 50/20
5 Air — con ( outdoor) 2 3P 50/20
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6 Air — con (‘outdoor ) 3 3P 50/20
7 Spot cooler 2 3P 50/20
Attomat tong 1 3P 225/125

e Chon aptomat téng cho déng co va nhém ciia nha ciu lac bé (club house):

Chon aptomat twong tu nhu toa nha dich vy ta cé bang két qud chon aptomat
nhém va tung dong co nhu sau:

Nhom 1
STT Tén thiét bi So luong | MCCB (P/AF/AT)
1 Toilet & shower dischage 4 3P 50/20
2 Cart washing 2 3P 50/20
3 Supply fan 1 2P 50/20
5 Exuahst fan 1 2P 50/20
5 Pit sump 2 2P 50/20
6 Boiler 2 2P 50/20
7 Hot water circulation 8 2P 50/20
8 Mechanical RM sump 2 2P 50/20
9 Water supply 1 3P 50/30
Attomat tong 1 215/125
Nhom 2
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Supply fan 3 2P 50/20
2 Supply fan 4 2P 50/20
3 Supply fan 1 3P 50/20
4 Supply fan 2 3P 50/30
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5 Exuahst fan 5 2P 50/20
6 Exuahst fan 5 2P 50/20
7 Exuahst fan 2 3P 50/30
Attomat tong 1 215/125
Nhom 3
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Supply fan 5 3P 50/20
2 Supply fan 1 3P 50/20
3 Supply fan 2 3P 50/20
4 Supply fan 1 3P 50/30
5 Exuahst fan 6 2P 50/20
6 Exuahst fan 2 3P 50/20
7 Exuahst fan 3 3P 50/20
8 Exuahst fan 1 3P 50/30
Exuahst fan 2 3P 50/30
Attomat tong 1 215/125
Nhom 4
STT Tén thiét bi So luong | MCCB (P/AF/AT)
1 Outdoor air — con 1 3P 50/20
2 Outdoor air — con 1 3P 50/30
3 Outdoor air — con 1 3P 50/40
4 Outdoor air — con 1 3P 100/75
Attomat tong 1 215/150
Nhom 5
STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
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1 Outdoor air — con 2 3P 50/20
2 Outdoor air —con 1 3P 50/20
3 Outdoor air — con 1 3P 50/20
4 Outdoor air — con 1 3P 100/100
5 Outdoor air — con 1 3P 100/100
Attomat tong 1 225/200

e Chon aptomat téng cho déng co va nhém cia _hoc vién choi golf
( GolfAcademy):

Chon aptomat twong tw nhw toa nha dich vu ta co bang két gud chon aptomat
nhém va tung dong co nhu sau:

STT Tén thiét bi S6 luong | MCCB (P/AF/AT)
1 Water supply 1 2P 50/20
2 Pit supply fan 1 2P 50/20
3 Female locker & power RM supply 1 2P 50/20
5 Female locker & power RM exhaust 1 2P 50/20
5 Male locker & power RM supply 1 2P 50/20
6 Male locker & power RM exhaust 1 2P 50/20
7 Female shower exhaust 1 2P 50/20
8 Female toilet exhaust 1 2P 50/20
9 Male shower exhaust 1 2P 50/20
10 Male toilet exhaust 1 2P 50/20
11 Kitchen exhaust 1 2P 50/20
12 spotcooler 1 2P 50/30
13 Air — con (outdoor) 1 3P 50/30
14 Air — con (outdoor) 1 3P 50/30

62



Attomat tong 1 225/200

e Chon aptomat tong cho dong co va nhém ciia tram bom (outdoor pump):

Chon aptomat firong tw nhw toa nha dich vu ta cé bdng két qud chon aptomat
nhém va tung dong co nhu sau:

STT Tén thiét bi S6luong | MCCB (P/AF/AT)
1 Sewage booster pump 2 2P 50/20
2 Sewage booster pump 2 2P 502
3 Springkler pump 4 3P 100/75
5 Springkler pump 4 3P 100/75
6 Doudoor pump 5 400/250
Attomat tong 1 600/450

4.2.4.Chon cap tir tiz phan phoi dén cac tia dong luc.

Céac dudng cap tir ti phan phdi dén céac tu dong luc duoc di trong ranh cap
nam doc trong tuong va bén canh 16i di lai cua cac khu nha. Céap duoc chon theo
diéu kién phat ndng cho phép, kiém tra phdi hop vai cac thiét bi bao vé va diéu
kién 6n dinh nhiét khi ¢c6 ngan mach. Do chiéu dai cap khong 16n nén cé thé bo
qua, khdng can kiém tra theo diéu kién ton that dién &p cho phép.

Diéu kién kiém tra phdi hop véi thiét bi bao vé cua cap khi bao vé bang
aptomat:
- Igaan _ 1.25%Igm4

| =
P= 15 1,5

e Chon cap tir tiz phan phai Bldén ti dong luc nhom1:

> Ipqan _ 1.25%Igma _ 1,25 % 46,64
®= 15 7 1,5

=38,87 A

Chon cap dong 4 16i cach dién PVC do Lens ché tao c6 F=6 mm’ véi 1,=66 A
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Cac tuyén cap khac duoc chon tuong tu, két qua ghi trong bang sau:

Bang 4.4 - Két qua chon cap tir ti phan phéi dén cac ta déng luc.

Tuyéncap | Fegp (Mm?) | Igp (A) | Tuyén cap FCépz lep (A)
(mm?)

Bl1-DL 1 16 113 B2-DL 1 10 87
Bl-DL2 16 113 B2 -bL2 16 113
Bl1-DL3 16 113 B2 -DL3 16 113
Bl-DL4 16 113 B2 -bL4 16 113
Bl -DL5 16 113

B3-DL 1 16 113 B4-DL 1 25 144
B3-DPL2 16 113

B3-DL3 16 113 B5-DL 1 120 343
B3 -DL4 16 113

B3-DL5 25 144
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CHUONG 5

TINH TOAN BU CONG SUAT PHAN KHANG DE NANG CAO
HE SO CONG SUAT CHO KHU NGHI DUONG

5.1. Pdt vin dé.

Phan 16n ho cng nghiép trong qué trinh 1am viéc tiéu thu tir mang dién ca
cdng suat tac dung P 1an cdng suat phan khang Q. Cac ngudn tiéu thu cong suat
phan khang 1a: dong co khong ddng bo (tiéu thu khoang 60-65% tong cong suét
phan khang cua mang dién), may bién ap (tiéu thu khoang 20-25%). Puong day
va céc thiét bj khac (tiéu thu khoang 10%).

Truyeén tai mot luong cong suat phan khang qua day dan va may bién ap sé
gay ra ton that dién &p, ton that dién nang 16n va lam giam kha nang truyén tai
trén cac phan tir cia mang dién do d6 dé co loi cho vé kinh té - ky thuat trong
ludi dién can nang cao hé sé cong suat ty nhién hodc dwa ngudn bl cdng suat
phan khang t6i gan noi tiéu thu dé tang hé sb cdng suit cose lam giam luong
cong suat phan khang nhan tir hé théng dién.

Nang cao hé sd cong suat ty nhién bang cach:

e Thay cac dong co non tai bang cac dong co c¢6 cong suat nho hon.
e Giam dién ap dat vao dong co thuong xuyén non tai.
e Han ché dong co khong dong bo chay non tai.
e Thay dong co khong dong bo bang dong co dong bo.
Néu tién hanh cac bién phap trén dé giam luong cong suat phan khang tiéu
thu ma hé sb cong suat caa khu nghi dudng van chwa dat yéu cau thi phai ding
bién phap khac dat thiét bi bl céng suat phan khang.

5.2. Chon thiét bi bu va vi i dit.

5.2.1. Chon thiét bi bu,

Pé bu cbng suat phan khang cho khu nghi dudng ta c6 thé ding cac thiét
bi bu sau:

< May bu dong bo:
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e C6 kha nang diéu chinh tron.
e Ty d6ng véi gia tri cong suat phan khang phét ra (cd thét tiéu thu cong suit

phan khang.)

e C0ng suit phan khang khong phu thudc dién ap dat vao, cha yéu phu thudc
vao dong kich tur.

¢ Giathanh cao.

. L4p réap, van hanh phac tap.

e Gay tiéng on 16n.

e Tiéu thu mot luong cong sut tac dung lon.

s Tu dién:

L)

e Ton that cong suat tac dung it.
. Lip dat, van hanh don gian, it bi sy ¢d.
e C0ng suit phan khang phéat ra phu thudc vao dién ap dit vao tu.
e CO thé st dung noi kho rao bat ky dé dit bo tu.
e Giathanh ré.
e COng suat phan khang phét ra theo bac va khong thé thay doi duoc.
e Thoi gian phuc vu, d6 bén kém.
Theo cé4c phan tich & trén thi tu bu thuong duoc lap dat dé nang cao hé sb

cdng suat cho cac xi nghiép.

5.2.2.Vi tri ddt thiét bi bu.

V& nguyén tic dé co lgi nhat vé mat giam ton that dién ap, ton that dién
nang cho ddi twong dung dién 1a dat phan tan cac bo tu bu cho timg dong co dién,
tuy nhién néu dat phan tan qua sé khong cé loi vé von dau tu, lap dat va quan ly
van hanh. Vi vay, viéc dat thiét bi bu tap trung hay phan tan Ia tdy thudc vao cau

trdc hé thong cap dién cua ddi tuong, theo kinh nghiém ta dat thiét bi bu ¢ phia
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ha 4p cua tram bién &p khu vuc tai ta phan phéi. O déy ta coi gia tién don vi
(d/kVAr) thiét bi bl ha &p I6n khong déng ké so vai gia tién don vi ton that dién

ning qua may bién ap.

5.3.Xdc dinh va phan phéi dung lweng bu.

5.3.1.Tinh hé sé cosgy, ciia toan nha may.

Ta c6 hé sb nhu tinh toan & trén:
Coso= 0,83

Hé s6 cose tbi thiéu do nha nude quy dinh tir (0,85+0,95), nhu vay ta phai

bl sdng suat phan khang cho khu nghi dudng dé nang cao hé sé cose.

5.3.2, Tinh dung lwong bu téng cia khu nghi dwéng.

Dung luong bu cia khu nghi dudng can phai duoc xac dinh dé hé sb
COSPpkng dat dén gia tri tdi thiéu do nha nuéc quy dinh (theo quy dinh hién hanh
thi hé sé cong suat cua khu nghi dudng khong dugc nhé hon (0,85+0,95). Nhu
vay Viéc tinh dung luong bl ¢ day 1a dung lugng bu cudng birc dé dat gia tri quy
dinh ma khéng phai xac dinh dung lwong bl kinh té cua ho dung dién. Vi vay

dung luong bu cua khu nghi dudng xac dinh theo biéu thuc sau:
Qs = Pikna X ( tg01 — tgp2)
Trong do:
Pitkng - Phu tai tinh toan cua khu nghi dudng.
tgey - twong (ng véi cose (hé s6 cdng suat truge khi bo).
tgQ, - twong (g voi cose, (hé s6 cdng suat can dat toi).
cos@; = 0,83 — tgp; = 056
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cosp, =0,95 — tgp; =0,31

Qby = Puina ¥ ( tg01 — tgp,) = 2.083163 x (0,56 — 0,31) = 520,79 KVAr

5.3.3.Phan bé dung lwong bu cho céc tram bién &p khu vec.

Tir tram bién &p trung gian vé cac tram bién ap phan xudng 14 mang hinh

tia gdm 6 nhanh c6 so dd nguyén 1y va so do tinh toan nhu sau:
0,4 kV

Pi + jQi
Luoi dien 35 kv Duong cap Bien ap phan phoi

4 >

%

Qv

Hinh 5.1 — So' @ nguyén ly va thay thé tinh toan dung lwong bu khu nghi

duong.
Tinh dung luong bu cho tirng mach:

Cong thirc phan phédi dung lwong b cho mot nhanh cia mang hinh tia.
_ Riq
Qpi = Qi — (Qung — Qvy) % . (KVA)
L

Trong do:
Qi : cdng suat phan khang tiéu thu caa nhanh i (KVAr).
Qung: €ONQ suat phan khang toan nha may (kVAr).

Quy : €Ong suat phan khang bu tong (KVAT).
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Ry: dién tro twong duong cua nhanh thir i (Q).
th—(—+ -I— -I——+—) (Q)
R, - dién tro twong duong cua nhanh BATG-B; (Q)
Ri = Rgi + Rci (€2)
Rci- dién tré cap cua nhanh thir i (Q).

Rgi - dién tro cua bién ap phan xuong thi i (Q).

2

_ AI:)N U dmBA

Bi = ~2
dmBA

x10° (Q)

Tur két qua chon may bién ap trong chuong 3 ta c6 két qua sau:

Bang 5.2 — Két qua tinh dién tré cia mdi nhanh

Nhanh Rei (Q) Rei (Q) Ri = Rgi + Roi
Ludi dién — B, 2,63 0.103 2,733
Ludi dién - B, 102,9 0.038 102,938
Ludi dién — B, 10,5 0.056 10,556
Ludi dién — By 6,6 0.376 6,976
Ludi dién — Bs 2,87 0.059 2,929

|le-(—+—+R +—+—)
1 1 1
Ria=( T -+ — )1=1,042 Q
2, ?33 102,938 10,556 6,766 2"5‘29

Xéc dinh dung lugng bi téi wu cho ting nhanh:

1,04
Qo1 = 492,15 - (1372,997 —520,79) %

r

2
; = 166,1 kVAr.
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1,042

Qp = 72,97 — (1372,997 —520,79) x To5033 — 6449 KVA.
1,042

Qus = 316,68 — (1372,997 —520,79) x = 72,01 kVAr.
10,556
1,042

Qus = 120,74 - (1372,997 —520,79) x ——— = 68,19 kVA.
1,042

Quy = 661,42 - (1872,997 —520,79) x =~ =150 KVAT.

Két qud tinh todn duoc tong két trong bang sau:

Bang 5.2 — Két qua phan bé dung lweng bu trong khu nghi duéng.

Tram blén ) le] , Téng Qbu Qbu yéu Cé\lu
Loai tu So bo
ap (KVATr) (KVAr) (KVAr)
B, KC1-0.38-20-Y1 20 1 160 166,1
B, KC1-0.38-20-Y1 20 1 80 64,49
B; KC1-0.38-20-Y1 20 1 80 72,01
B4 KC1-0.38-20-Y1 20 1 80 68,19
Bs KC1-0.38-20-Y1 20 1 160 150
¢ <F ¢ ij j i
ZA
TG Bén cac tu Ta bu
aptomat phan phoi COSQ

Hinh 5.2 — So' 6 nguyén 1y diit tu bu cosg trong tram dit 1 may bién ap.
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Hé sb cdng suat (cose) ctia nha may sau khi dt tu bu:

Téng cdng suét phan khang cua tu bi: Qu = 560 kKVAr
Luong cdng suat phan khang truyén trong ludi cao ap toan nha may:
Q = Quxnd — Qpy =1.372997 — 560 = 812,997 kVAr.

Hé sb cong suat cua nha may sau khi bu:

Q@ _ 812,997 _
tgp = =—=0,39
Pitpnd  2.083163

Vay cosp = 0,93

Két lugn: Sau khi dat tu bu cho ludi ha p cua nha may hé s6 cong suat da dat

y&u cau.
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