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CHUONG 1 : TONG QUAN
1.1. MO PAU

Cong trinh thuy dién Nude Long 2 c¢é tuyén dap nam trén sudi La E, nha may xa
nude tro lai sudi La E. Vi tri cong trinh nam tai xd Po E huyén Kon Plong tinh
Kon Tum, cach thanh pho Kon Tum khoang 130km vé phia Béng Bac.

Subi La E bat ngudn tir ngon nti Kon Lang, ¢6 dd cao khoang 1268m, sudi chay
quanh co, nhung theo hudng Tay Bic - Pong Nam 14 chinh, dén tuyén dap Nudc
Long 2 huéng chay theo huéng Tay - Déng va db vao séng Pik Re, roi chay
theo huéng Bac - Nam, nhap vao séng Tra Khac ¢ ha luu vi tri nhap luu cua
song Pak Sé Lo - Tra Khuc. Tir ddy song chay theo huéng Tay - Pong va do ra

Bién Dong.
Cong trinh c6 toa do nhu sau:
Vi tri dia ly
TT Hang muc .
Kinh do Pong Vi do Bac
1 | Pap Nude Long 2 108°30°18” 14%45°17”
2 | Nha may Nude Long 2 108°31°12” 14°45°22”

Cong trinh thuy dién Nudc Long 2 da dugc UBND tinh Kon Tum cho phép
Cong ty Co6 phan dau tu thiy dién Dtrc Bao (PBC) 1am chu dau tu tai Cong vin
s6 1567/UBND-HTDT ngay 19/06/2017.

Thuc hién hop dong di ky véi Chu dau tu, Cong ty ¢d phan xay dung Phi Minh
(TVTK) lap h6 so Nghién ctru kha thi — Thiét ké co s¢ diéu chinh trinh cac cip
c6 tham quyén xem xét.

Chu dau tu: Cong ty C6 phan dau tu thuy dién Dic Bao.

Tu vén thiét ké: Cong ty co phan xdy dung Phu Minh.
1.2. COSOPHAPLY

H6 so Nghién ciru kha thi — Thiét ké co s¢ diéu chinh thuy dién Nudc Long 2

duogc 1ap dya trén céc co s phap ly sau:

- Quyét dinh s6 1773/QD-BCT ngay 18/05/2017 cia Bo truong Bo cong
thuong vé viéc phé duyét bd sung Quy hoach thuy dién nho tinh Kon Tum.

- Cong van s6 1567/UBND-HTDT ngay 19/06/2017 cia UBND tinh Kon Tum
vé viéc cho phép Cong ty C6 phan dau tu thay dién Pac Bao 1am Chu dau tu
du an thuy dién Nudc Long 1&2.

- Cong vian s6 419/SCT-QLNL ngay 13/4/2018 ctua S& Cong Thuong tinh Kon
Tum vé viéc Thong bao két qua tham dinh thiét ké co so du an thuy dién
Nudéc Long 1, Nude Long 2.
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Cong van 924/SCT-QLNL ngay 20/4/2022 cta S¢ Cong Thuong tinh Kon
Tum vé viéc thong bao két qua tham dinh thiét ké x4y dung trién khai sau
thiét ké co s& du 4n thuy dién Nuée Long 2.

Quyét dinh chip thuan diéu chinh chi truong dau tu ddng thoi chip thuin
nha dau tu, diéu chinh lan 1 s6 46/QD-UBND ngay 26/1/2022 cia UBND
tinh Kon tum.

Quyét dinh phé duyét hd so B sung quy hoach diéu chinh Nuéc Long 1&2
theo cong van sd 2097/QD-BCT ngay 10/10/2022 cua B6 Cong Thuong vé
viéc phé duyét diéu chinh mot sb thong sb6 cua cac du an thuy dién Nudc
Long 1, Nudc Long 2, Nudc Long thudc Quy hoach dién nhé toan qudc trén
dia ban cac tinh Kon Tum va Quéng Ngai.

Hop dong kinh té s gitta Cong ty C6 phan dau tu thuy dién Puc Bao voi
Cong ty cb phan xay dyng Phu Minh vé viéc thuc hién thiét ké co s¢ diéu
chinh, Thiét ké k¥ thuat diéu diéu chinh, ban vé& thi cong du an Thuy dién
Nudce Long 1, Nude Long 2.

Céc van ban lién quan dén danh gia tac dong moi truong, dén bu di dan tai
dinh cu, di tich lich sir van hoa , tai nguyén khoang san, ra pha bom min ...

V.V,

1.3. NHIEM VU DU AN

Cong trinh thay dién Nudc Long 2 ¢6 nhiém vu khai thac ngudn thily ning trén
suoi La E dé phat dién hoa vao ludi dién quoc gia voi cong suat lap may la
6.4MW.

Ngoai ra, cong trinh con gop phan tao canh quan du lich, phat trién co sé ha tang
cua dia phuong.

1.4.  SUPHU HQP VOI QUY HOACH PUQC DUYET

Theo quyét dinh s6 2097/QD-BCT ngay 10/10/2022 ctia B4 Cong Thuong vé
viéc phé duyét diéu chinh mot sd thong sé cua cac du an thuy dién Nudc
Long 1, Nuéc Long 2, Nudc Long thudc Quy hoach dién nhé toan qudc trén
dia ban céc tinh Kon Tum va Quang Ngai thi thiy dién Nudc Long 2 c6 cong
suét lap may 1a 6.4MW, ho chira c6 MNDBT/MNC=880/879m.

Trong hd so bao cdo nghién ciru kha thi diéu chinh, cin ctr vao két qua khao
sat dia hinh, dia chét, thay vin, TVTK kién nghi thuy dién Nudc Long 2 c6
cong suat lip may 1a 6.4AMW, hd chira c6 MNDBT/MNC=880/879m.

Nhu vay, du an thuy dién Nudc Long 2 dugc 1ap c6 céc thong s6 chinh phu
hop véi quy hoach thuy di¢n nho da dugc Bo Cong thuong phé duyét va phu
hop v6i bude 1ap Du 4n di duge S Cong Thuong tinh Kon Tum thdm dinh.
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1.5.  SU CAN THIET PAU TU

Pé dap umg nhu cau str dung dién ngay cang ting cua cac nganh kinh té va sinh
hoat cia nhan dan trong ca nudc, B6O Cong Thuong da xay dung quy hoach phat
trién dién luc Viét Nam giai doan 2011 - 2020 co6 xét trién vong dén nam 2030,
goi tat 12 quy hoach dién VII hiéu chinh d& dugc Thi tuéng Chinh phu phé duyét
theo quyét dinh sb 428/QD-TTg ngay 18/03/2016. Theo quy hoach dugc duyét
dién nang san xuit va nhap khau dén nam 2020 khoang 265 ty kW, trong do:
Thuy dién 16n, vira va nho, thuy dién tich nang chiém 25.2%, nhiét dién than
49.3%, nhiét dién khi 16.6%, nguén dién str dung nang luong tai tao (thuy di¢n
nho, dién giod, dién mit troi, dién sinh khdi) 6.5% va nhap khau dién 2.4%. Pén
nam 2030 khoang 572 ty kW, trong d6: Thuy dién 16n, vira va nho, thuy dién
tich nang chiém 12.4%, nhiét dién than 42.6%, nhiét dién khi 14.7%, ngudn dién
st dung nang lugong tai tao (thuy dién nhd, dién gio, dién mat troi, dién sinh
khéi) 10.7%, dién hat nhan 5.7% va nhap khau dién 1.2%.

Véi chu truong da dang hoa dau tu d6i voi thay dién vira va nho 1a hudng di
dung dan, duoc cac dia phuong co nhiéu tiém ning vé thuy dién cling nhu cac
doanh nghiép ung ho. Trong diéu kién thiéu ngudn dién nhu hién nay thi tong
cong suat tir thity dién vira va nhé cung cip cho hé thong dién quéc gia dic biét
cho tirng khu vuc ctia dia phuong 13 su dong gop dang ké.

Nhu cau dién ning ngdy cang cao cua qudc gia, gia cac loai nguyén liéu cho
nhi¢t dién ngay cang tang, viéc st dung nang lugng sach tai tao 1a vo cung can
thiét, gop phan cai tao moi truong.

Viéc xay dung cong trinh thuy dién Nudc Long 2 c6 nhitng yéu t6 thuan loi

chinh sau:

- Nhu ciu dién ning ngay cang cao ciia qudc gia trong khi gia cac loai nguyén
liéu cho nhiét dién ngay cang tang. Vi vay viéc st dung nang luong sach tai
tao 1a vo cung can thiét, gop phan cai tao moi truong.

- PDiéu kién dia hinh thuan loi cho phép bo tri dap, nha may va tan dung cot
nude dia hinh dé phat dién.

- Vi tri dat nha may nam gan dudng giao thong hién hiru nén thuan tién cho
qué trinh thi cong va van hanh.

- Viéc xdy dung cac dy 4n trén khong phai di doi dan, khong anh huéng nhiéu
dén moi truong va xa hdi trong khu vuec.

Véi cac 1y do trén, viéc dau tu xdy dung cic cong trinh thuy dién nho 13 can

thiét, dap ung nhu cau dién ndng cua quoc gia, phu hop vo1 chu truong cua

Chinh phu vé viéc uu tién phat trién cac dy an thuy dién vira va nho.

1.6. CAC LUAT, VAN BAN, QUY PHAM VA TIEU CHUAN AP DUNG
1.6.1. Céc quy chuin, tiéu chuin thiét ké xay dwng céng trinh:

Danh myc quy chuan, tiéu chuan 4p dung:
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QCVN 04 - 05 : 2012/BNNPTNT: Quy chuan k¥ thuat qudc gia cong trinh
thity 1oi - cac quy dinh chi yéu vé thiét ké.

TCVN 2737-1995 : Tiéu chuén thiét ké- tai trong va tac dong.

TCVN 9137-2012 : Thiét ké dap bé tong cbt thép

TCVN 8216-2009 : Thiét ké dap dat dam nén

TCVN 8218-2009 : Bé téng thuy cong — Yéu cau k§ thuat

TCVN 8645-2019 : Khoan phut xi ming vao nén da

TCVN 9152-2012 : Thiét ké twong chan dat

TCVN 9160-2012 : Dan dong thi céng

TCVN 8638-2011 : Thiét ké duong dng ap luc

TCVN 4253-2012 : Nén céc cong trinh thily cong — tiéu chudn thiét ké
TCVN 9147-2012 : Tinh toan thuy luc dap tran.

TCVN 4116-1985 : Két cau bé tong va bé tong cdt thép thiry cong

TCVN 5774:2012 : Két cAu bé tong cbt thép - Tiéu chuan thiét ké

TCVN 4054-98 : Tiéu chuan thiét ké dudng 6 to

TCN 18-79 : Quy pham thiét ké cau cong theo trang thai gidi han

TCVN 9151 : Quy trinh tinh toan thuy Iyc do ma sat doc chiéu dai ddn nudc
TCVN 9162:2012 : Cong trinh thuy loi - Puong thi cong — Yéu cau thiét ké
TCVN 220-95 : Tiéu chuan tinh toan cac dic trung dong chay li

14TCN 10-85 : Quy pham tinh toan céc dic trung thuy vin thiét ké

QCVN 04 - 01: 2010/BNNPTNT : Quy chudn k¥ thuat Qudc gia vé thanh
phén, ndi dung 1ap Béo céo dau tu, Dy 4n dau tu va Béo céo kinh té k¥ thuat
cac du an thuy loi

QCVN 04 - 02: 2010/BNNPTNT : Quy chuan k¥ thuit Qudc gia vé thanh
phan, ndi dung hd so thiét ké ky thuat va thiét ké ban v& thi cong cong trinh
thuy loi.

1.6.2. Cic tiéu chuin thiét ké co khi

14TCN 3- 2006: Ché tao va lap rap thiét bj co khi, két cdu thép cua cong
trinh

32-TCN-F-5-74: Dung sai cho phép khi ché tao lap rap duong dng ap luc va
thap diéu ap bang thép ciia nha mdy thuy dién

TCXD 165:1998: Kiém tra khong pha huy - Kiém tra chit luong mdi han
dng thép bang phuong phap siéu 4m

TCVN 1548-74: Kiém tra khuyét tit mdi han bang siéu 4m

TCVN 1765.75 : Thép cac bon
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TCVN 2363-78 : Thép tim
TCVNS5709:1993 : Thép cac bon can nong dung cho xay dung
TCVN-4244-2005 : Tiéu chuan k¥ thuat va quy pham an todn c4c may nang

TCVNG6154:1996 : Binh chiu 4p luc - yéu cau k¥ thuat an toan vé thiét ké,
két cau, ché tao va phuong phap thir

32 TCN-F-4-74 : Dung sai cho phép khi lp rap dam thép va duong ray cau
truc nha may thuy di¢n - tram bom

32TCN F-5-74 : Cira van phang-yéu cau k§ thuat
32TCN-6-74 : Tiéu chuan lip rap cira van phing

TCVN 5687-1992 : Thong gid- diéu hoa khong khi-sudi 4m. Tiéu chuan thiét
ké

TCXD 232-1999 : Hé thong thong gio, diéu hoa khong khi, cap lanh. Ché tao
lap dat va nghiém thu

TCVN 3288-1979 : Hé thong thong gid yéu cau chung vé an toan
TCVN-4088-85 : S6 liéu khi hau dung trong thiét ké xay dung

TCVN 2622:1995 : Phong chay, chéng chay cho nha va cong trinh - yéu ciu
thiét ké

TCVN5738:1993 : Hé thong bao chay - yéu cau ky thuat

TCVN5524:1995 : Chat lugng nude, yéu cau chung vé bao vé nudc mit khoi
bi 6 nhiém

TCVN 5945:1995 : Nudc thai cong nghiép-Tiéu chuan thai.

1.6.3. Cac tiéu chuin thiét ké dién

TCVN 3743 : 1983 : Chiéu sang nhén tao cac nha cong nghiép va cong trinh
cong nghiép.

IEC 60034-1 dén 60034-14 : May dién quay.

IEC 60072 va 60072A : Cac kich thudc va dinh mirc may dién quay.

IEC 60085 : Phan loai cach dién.

IEC 69017 : Phuong phap thur nghiém di¢n tré cach dién cua vat liéu cach
dién ran.

IEEE 115 : Thii tyc thir nghiém cho may dong bd.

NEMA : Canh chinh ddng truc.

IEC 60034-16-1 : Hé thong kich tir cho may dién quay. Chuong 1 - Pinh
nghia;

IEC 60034-16-2 : Hé thong kich tir cho may dién quay. Chuong 2 - C4c mo
hinh nghién ctru hé thong;
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IEC 60034-16-3 : Hé thdng kich tir cho may dién quay. Chuong 3 - Céc dic
tinh dong;

IEC 60076 : May bién ap luc.

IEC 60044-1 : Bién ap do luong - Phan 1: Bién dong dién;

IEC 60044-5 : Bién ap do ludng - Phan 5: Bién dién ap kiéu tu;

IEC 60099-3 : Chdng sét van - Phan 3: Thir nghiém 6 nhiém nhan tao;

IEC 60093-4 : Chdng sét van - Phan 4: Chong sét van oxit kim loai khong
khe hé cho hé thdng xoay chiéu;

IEC 60099-5 : Chdng sét van - Phan 5: Lua chon va khuyén nghi 4p dung;
IEC 60071 : Phdi hop céach dién;

IEC 60376 : Bac tinh k¥ thuat cua khi SF6 dung cho thiét bi dién;

ISA S18.1 : Bac tinh va trinh ty bang chi bao;

ISA S5.5 : Ky hi¢u dd hoa cho man hinh xir 1y;

ANSI/IEEE-1010.1987 : Huéng dan diéu khién Nha may thuy dién;

IEC 62270 : Tu dong trong Nha may thiy dién - Huéng dan diéu khién dua
trén may tinh;

IEC 61000 : Kha nang twong hop dién tir (EMC);
IEC 61850 : Cac hé thong va mang thong tin lién lac trong Tram bién ap;

IEC 60870-5-104 : Hé thong va thiét bi diéu khén xa. Phan 5-104: Céc giao
thirc truyén tai — Truy cdp mang st dung cac miu truyén chuan theo IEC
60870-5-101;

IEC 61158 : Thong tin dir liéu sb cho do ludng va diéu khién — Mang Field
bus str dung trong hé théng diéu khién cong nghiép;

IEC 61784 : Thong tin dit liéu s6 cho do ludong va diéu khién;
IEC 60255 : Ro le dién;

IEC 60870-5-103 : Hé thong va thiét bi diéu khén xa. Phan 5-103: Céc giao
thirc truyén tai — Tiéu chuan kém theo cho giao tiép thong tin ctia thiét bi bao
ve;

IEC 60189 : Cap va diy din tan sd thap, c6 cach dién PVC va vo boc PVC;

IEC 60227 : Cap cach dién bang PVC dién ap dinh muc dén va ké ca 450 /
750 V,

IEC 60228 : Day dan cuia cap cach dién;

IEC 60230 : Thir nghiém xung trén cap va cac phu ki¢n cua ching;

IEC 60287 : Tinh toan dinh mirc dong lién tuc cta cap (voi hé sb tai 100%);
IEC 60304 : Mau cach dién tiéu chudn cho cap va dy dan tan sb thip;

IEC 60331 : Thir nghiém cap dién dudi cac diéu kién chay;
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- IEC 60332 : Thir nghiém trén cap dién va cap soi quang dudi cac diéu kién
chay;

- IEC 60391 : Panh dau céc day dan dugc cach dién;

- IEC 60423 : Ong dan dién, duong kinh ngoai ctia éng dan cho lap dat dién,
lap dat ng dan va phu kién;

- IEC 60502 : Cap céach dién va phu kién cho dién ap dinh muc tr 1kV dén
30kV;

- 1EC 60793 : Soi quang;
- TEC 60794 : Cap soi quang;

- 1EC 60811 : Cac phuong phap thur nghi¢ém chung cho vat liéu cach di¢n va
vo boc cua cap dién;

- |IEC 60874 : Pau ndi cho cap va soi quang.
1.6.4. Cac phan mém ap dung

- Céic phan mém tinh toan va 1ap hd so khao st dia hinh, dja chat.

- Cac phan mém tinh toan thuy van, thuy ning, thuy lyc: MIKE- 11, FFC,
Diéu tiét, RESSIM, HECRAS.

- Tinh toan thuy luc cong trinh: DMN, TRAN.

- Tinh toan vai loc va gia ¢6 mai dap, dé va kénh (Geosynth ).

- Phan mém phan tich tham, ung suat, 6n dinh mai ddc, cac cong trinh.
- Tinh toan két cau Sap — 2000

- Phan tich ng suat Plaxis.

- Tinh toan chon thong s6 turbin TURBPRO

- Tinh toan lya chon quy mé céc cura van: VP

- Phan mém du toan.
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2.1.

2.1.1.

2.1.2.

2121

2.1.2.2

2.1.2.3

2.1.3.

2.131

CHUONG 2 : PIEU KIEN TU NHIEN
PIEU KIEN PIA HINH

Nhiém vu cong tac khdo sat dia hinh la: 1ap mang ludi khéng ché mat bﬁng va do
cao, do v¢€ lap ban dd dia hinh ty 1€ 1/500, 1/2.000, do v& mat cat dia hinh, mat
cit thuy van xac dinh cao toa dg cac hd khoan tham do.

Luwéi khong ché cao d9 - Xay dung lwéi thiy chuin hang IV

T mbe cao d6 hang III nha nudc s6 hiéu: 837422; 837421, dan thuy chuan hang
IV 1én cac diém tam gidc hang IV, dudng chuyén cap 1, duong chuyén cip 2 ¢
vi tri thuan 191 trong pham vi khu do.

Lwéi khong ché toa do
X4y dung lwéi dwong chuyén hang IV

Piém dudng chuyén hang IV: 3 diém.

Do hinh do ndi: do theo ludi tam giac, ludi duge do ndi véi 02 diém PCCS hang
11 nha nudc s6 hidu 837422 va 837421,

Hé théng ludi khéng ché duong chuyén hang IV duge thanh 1ap bang cong nghé
GPS.

X4y dung lwéi dwong chuyén cip 1, 2

Diém duong chuyén cap 1: 4 diém. Piém dudng chuyén cap 2: 8 diém.

Do hinh do nbi: do theo ludi tam giac va duong chuyén, ludi duge do nbi vai 02
diém DCCS hang III nha nudc s hidu 837422 va 837421 va cac diém dudng
chuyén hang IV.

Hé thong ludi khéng ché duong chuyén cip 1, 2 duoc thanh 1ap bang cong nghé
GPS.

Xay dung lwéi thity chuin ki thuit

Tir moc cao do hang IV, dan thiy chuan ky thuét 1én cac diém duong chuyén
cap 1, duong chuyén cap 2, cac vi tri tuyén cong trinh va cdc hang muc khac
theo yéu cau.

Toa d6 va cao dd cac diém khong ché

Hé toa do str dung: VN2000, kinh tuyén truc 107°30°, mui chiéu 3°.

Po vé ban do dia hinh ty 18 1/500:

Khu vuc khao sat do vé& chi tiét ban dd ti 1& 1/500 khoang cao déu 0.5m tai khu
vuc dap chinh, ctra vao ham, khu vuc duong ong ap luc va khu vuc nha may. Hé
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2.1.3.2

2.1.3.3

toa @6 VN2000 kinh tuyén truc 107°30”, mai chiéu 3°. Hé cao do Hon Dau - Hai
Phong.

Duva trén ludi khéng ché da duoc thanh lap bao trum khu vuc do, tr hé théng
lu6i khdng ché nay bat dau do chi tiét dia hinh.

Po v& ban do ty 1& 1/500 duong dong mirc 0.5m bang GPS TrimBieBusiness
Center2 (TBC) dé do dac chi tiét, két hop phuong phép toan dac dién tir, mat do
diém mia trung binh tr 5 — 7m. Pac bi¢t c6 nhirng khu do dia hinh dia vat phtrc
tap dugc tién hanh do ti mi ¢ ghi chu, so hoa trong s6 do va tang day diém mia
(c6 khi 2 - 3m mot diém) s liéu do duoc trat ra may vi tinh bang phan mén cua
hang. S6 liéu dugc trat ra bang phan mén SPSURVER2.9, (TBC) va TOPCON
cung cép. Cao, toa do cac diém chi tiét duge xt 1i va tinh toan trén may tinh
bang chuong trinh TRIMMAP. Puong dong murc duge vé 3D trén chuong trinh ,
GPSUR VERY 2.9 két hop voi cac phan mén AutoCad, Microsationv8XM Tép
doan INTERGRAPH 1a mét trong cac hiang hang dau Thé gi6i chuyén cung cip
cac giai phap cho Hé thong tin dia 1y — GIS va ban do.

Po vé ban do dia hinh ty 1& 1/2000:

Khu vuc khao sat do vé chi tiét ban d ti 1& 1/2000 khoang cao déu 2m tai khu
vuce 1ong hd. Hé toa d6 VN2000 kinh tuyén truc 107°30°, mui chiéu 3°. Hé cao
d6 Hon Dau - Hai Phong.

Dua trén ludi khéng ché di dugc thanh 1ap bao trum khu vuc do, tr h¢ théng
lu6i khdéng ché nay bat dau do chi tiét dia hinh.

Do v& ban do ty 1& 1/2000 duong ddng mic 1.0m bang GPS TrimBieBusiness
Center2 (TBC) dé do dac chi tiét, két hop phuong phap toan dac dién tir, mat do
diém mia trung binh tir 40m/1 diém. Dic biét c6 nhitng khu do dia hinh dia vat
phtec tap duogc tién hanh do ti mi c6 ghi chi, so hoa trong s6 do va ting day diém
mia s liéu do duoc trat ra may vi tinh bang phdn mén cta hing. S6 liéu duoc
trat ra bang phan mén SPSURVER2.9, (TBC) va TOPCON cung cap. Cao, toa
d6 cac diém chi tiét duoc xir 1i va tinh toan trén mdy tinh bang chuong trinh
TRIMMAP. Pudng dong mirc duge vé 3D trén chuong trinh , GPSUR VERY
2.9 két hop véi cac phan mén AutoCad, Microsationv8XM Tap doan
INTERGRAPH la mét trong cac hing hang dau Thé gidi chuyén cung cip cac
giai phap cho Hé thong tin dja 1y — GIS va ban do.

Po vé mit cit dia hinh phuc vu tinh toan thuy vin

Dua trén luoi khéng ché cao toa d0 bao tram khu vuc dau moi cong trinh, tién
hanh bd tri cic diém dau, cubdi cia mat cat di duoc thiét ké (GPS
TrimBieBusiness Center2 (TBC)) ra ngoai thyc dia va tir nhitng diém duoc bd
tri nay ta tién hanh do v& mit cit.

Do v€ mat cat doc:

- Dua trén lu6i khong ché mit bang bao trum khu vuc do v&, tién hanh dan toa
dd, cao do bang toan dac dién tir Topcon 235N dén cac diém dau, cudi cua
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mit cat da duoc thiét ké ra ngoai thyc dia va tir nhitng diém dugc bé tri nay
tién hanh do vé mat cat. Khoang cac trung binh 40m.

Do v& mit cit ngang:

- Duva trén luéi khéng ché mat béng bao trim khu vuc do v&, tién hanh dan toa
do, cao do bang toan dac dién tir Topcon 235N dén cac diém dau, cudi cua
mat cat da dugc thiét ké ra ngoai thuc dia va tir nhitng diém dugc bod tri nay
tién hanh do vé mat cat. Khoang céc trung binh 7.5m.

2.1.4. Khdi lwong thwe hién

STT Noi dung cong vi¢e Pon vi Gia tri
1 Piém dudng chuyén hang IV diém 3
2 Piém dudng chuyén cap 1 diém 4
3 Piém dudng chuyén cap 2 diém 8
4 | Thiy chuan hang IV km 3
5 | Thity chudn k¥ thuat km 3
6 | Do vé& binh do ty 1 1/500 ha 27.7
7 | Do vé binh dd ty 18 1/2000 ha 6.4
8 | Mt cat doc, hgang séng km 0.35

2.2.  PIEUKIEN PIA CHAT
2.2.1. Khoi lwong khio sat

Bang 2-1: Khéi luong khao sat dia chat cong trinh

TT Cong viéc Ponvi | Khéilugng
1 | Po vé& ban d6 BCCT ty 18 1:2000 ha 50.3
Khoan may va thi nghiém
1.1 | Cong tac khoan may lay non m 206
1.2 | Thi nghiém tham hién truong
Thi nghiém d6 nudc trong ho khoan lan 2
Thi nghiém mic nudc trong hb khoan lan
Thi nghiém ép nude trong hd khoan doan 1

3 | Thi nghiém mau trong phong

Thi nghiém méau dat nguyén dang mau
Thi nghiém mau nuée in mon bé tong mau
Thi nghiém mau co ly da mau
4 | Cong tac dao hd khao sat m? 20
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2.2.2.

2221

2.2.2.2

Dia chat tong thé
Pong dat

Duya véao ban d0 kién tao dong dat 1: 1 000 000 ciia Vién vat 1y dia cau — Ha Noi
(xem Ban v& PC-1-Tap 3.2) va Tiéu chuan Thiét ké cong trinh chju dong dat
TCVN 9386: 2012 cho thiy khu vuc nghién cttu c6 dong dat cip VI dén VII (hé
MSK-64), dinh gia tbc nén agR di duoc quy do6i theo gia tdc trong trudng
khoang 0.076g (ldy theo trung tdm huyén Kon Pldng, g la gia téc trong truong
bang 980 cm/s?).

V6i vi tri cong trinh nam khé xa trung tdm huyén Kon Pléng, dé xuat cap dong
dat thict ke cho cong trinh thuy dién Nudc Long 2 1a cap VII, véi gia toc thiet ke
<0.07g.

Cic hién twong dia chit dong hrc cong trinh

béc diém cua khu vuc nghién ctru 1a cac hién tugng dia chat dong lyc phat trién
rong rdi, ma chu yéu 1a xam thuc boc mon, trugt 16 va phong hoa.

Hién twgng xam thwe boc mon

Trén toan bo bé mat dia hinh trur phén trAm tich aluvi ra, cho dén nay van luon
xay ra hién tuong boc mon. Két qua cua hién tuong do6 tao nén cac ranh xoi, cac
suon doi 16, long song 16 da gde va trén hau hét mit san bang cling nhu bé mat
suon déu phu 16p dat suon tan tich (eluvi-deluvi). Cac sudi cit sau, do doc 16n,
c6 it trAm tich aluvi ...

Hién tugng trugt 16

Trong qué trinh do v€ dia chit va phat hién duogc s6 it khdi truot bén vach bo
song, cac vach taluy dudng. Khéi truot cao vai mét, dai mot vai chuc mot, mot
phan khéi sat roi xuéng song. Khdi sat 1a dat eluvi-deluvi. Nguyén nhan gay ra
sat 1a bi x6i mon chan do nudc mua, dd doc cao va khdi dat sat bi bio hoa nude.

Hién tuwgng phong héa

Qua trinh phong héa dic diém phat trién manh trén moi bé mit dia hinh, trén
moi loai d4 géc va phan biét dugc cadc doi phong hoa theo mat cat dung. Co thé
tom tat vo phong hoa trén nén cac loai da nhu sau:

- Déi da twong d6i nguyén ven (ki hiéu 1IB): D4 khong co diu hiéu cia qua
trinh phong hoa nhu bé mat khe nit khong c6 oxit sat. Trong da cd khe nut
véi dic diém 1a rong, hep hoic kin. Cac khoang vat tao d4 hau nhu chua bi
thay doi.

- Déi da tuoi nit né (ki hiéu IIA): Tuong tu nhu d61 [IB nung nirt né hon, tinh
thdm 16n hon.

- D6i phong hoa (ki hiéu IB): Dic diém chu yéu cta khéi da 1a co dau vét cua
qua trinh phong héa ma thé hi¢n rd nhat la trén bé mat khe nit déu bi phu
mang oxit sat, 1 so doc theo khe nit da da bi bién d6i mau sac. Nhin chung
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2.2.3.
2.2.3.1

mau sic ctia nhan da phong hoa khong khac nhiéu d6i IIA. Nhung cudng do
ctia khéi d4 bi giam dang ké so véi dai I1A.

- Ddi phong hdéa manh (ki hi¢u 1A2): Pa bi phong hod va phan huy thanh dam
da tang 1an sét voi ham lugng sét <50%, da bi nit né manh, v& vun do cac
khe niit rong va duoc nhét sét trong khe nit. Cudong d6 ciia da c¢6 giam nhiéu
so véi doi IB.

- D61 phong hoa manh liét (ki hi€u IA1): Pa bi phong hod va phan huy thanh
dat lan dam d4 goc, ham lugng dat dat bo roi chit yéu 1a sét, bui > 50%. Tinh
chat co ly cua chung gan nhu dat eluvi. Trong déi con gitr duoc hoan toan
ciu truc Va mau sic cua da me, dic biét 1a tinh phan 16p trong cac dat da co
ngudn goc tram tich.

- Suon tan tich (ki hiéu edQ): Pa gbc bi phong hoa hoan toan thanh dét véi cac
mau sac khac nhau, khong gitt dugc cau tric da me, néu co thi cling rat mo
nhat.

Diéu kién dia chit cong trinh
Khu d4u méi tuyén dip Nwéc Long 2

Vé dic diém thach hoc do long subi khu vuc dap cé dia hinh dbc, mot sb vi tri 10
da gdc, mot sb tram dong it cudi soi, rai rac c6 tang 1an cung chac, 16p tram tich
sudi tir 0-3m; Hai suon 1a dat edQ va déi phong hoa manh cta hé tang S6ng Re
chiéu day trung binh tir 10-20m, ¢ 1an tang lan kich thudc téi 0.7m; Dudi 1a déi
IA2 day 5-10m va IB ¢6 chiéu day mong 0-3m; Duéi 1a d6i ITA gneis biotit va da
phién thach anh nit né trung binh dén it. Pa khu vuc ndy co thé nam don
nghiéng cam tir bo trai qua phai va tir thugng luu vé ha luu véi phuong vi huéng
déc 1a 110-120°, goc dbe 55-65°.

Dic diém kién tao va tinh nirt né cua da: Trong pham vi khu dap chinh khong co
cac dut gdy 16n ma chi ¢6 2 khe nut bac V. Cac khe niit bic V va nho hon co thé
nam cim vao sudn va goc déc 30-50° 1am cho chiéu day dat va doi 1A, 16n.
Chiéu rong khe nirt bac V (ca d6i anh huong) 1én dén mot vai m, cac khe nut
nho hon trong d4 IIA, trung binh 1-5mm, trong d&i IB c6 thé téi 1-5cm, mot s6
la khe ntt ho, mot s6 1ap nhét oxit sat, can xit, bé mat khe niit kha phang. Nhin
chung céac hé thong khe it anh hudng dén d6 6n dinh cua mai déc hé mong. Tuy
nhién can luu y pham vi khe nit bac V & gan hai vai dap nhat 1a khi hé moéng
dao sau.

Muc nuée dudi dét tir 0-15m, xudt hién & mép sudi va ting dan tai sudn va cao
dan vé hai dinh, muc nudc dao dong dang cao 3-5m vé mua mua.

Céc hién tuong dia chit dong luc cong trinh: Trong pham vi khu dau mbi tuyén
dap cac hoat dong dia chit dong luc tiép tuc xdy ra, can luu ¥ dén hién tuong sat
16 mai déc hé mong trong thi cong va hién tuong thaim qua khe nut bac V.
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2.2.3.2

2.2.3.3

Khu tuyén niing lwong — Nha may Nuéc Long 2

Tuyén ham din c6 chiéu dai khoang 1160m, chay theo dia hinh c6 cao do 890m
dén 1025m, ¢6 chd chui qua Quéc 16 24. Pic diém dia tﬁng thach hoc tai tir trén
xudng 1a hé ting Song Re chiéu day trung binh tir 10-20m, ¢6 14n tang lan kich
thudc téi 0.7m; Dudi 1a déi IA2 day 5-10m va IB ¢ chiéu day mong 0-3m;
Duéi 1a d6i IIA gneis biotit va d4 phién thach nirt né trung binh dén it; M6t s vi
tri la dat 4 sét ngudn goc lii tich-sud tich. Phan 16n hd méng kénh dan duoc dat
trén dat, va mot sb mai dao ciing dao trong dat. Muc nuée dudi dat ¢ ddy mua
kho sau 5-6m, mua muwa dang cao c6 chd cach mit dét ty nhién 2-3m.

Tuyén duong 6ng ap luc dai khoang 357.0m, dugc ndi tiép v6i him dan tai ctra
ra, dia hinh tai day 13 suon d6i déc 20-30°, c6 chd tdi 43°, cao do tir 858 dén
720m; Pic diém dia tﬁng thach hoc tai tir trén xuéng la dat da phtc hé Bén
Giang-Qué Son véi thanh phan 13 d4 granit, granosyenit; Trén cung 1a 16p dat
edQ chiéu day trung binh tir 5-10m, c6 1an tang lan kich thudc téi 1.0m; Dudi 1a
dsi IA1 day 7-10m, déi IA2 va IB ¢6 chiéu day mong 0-3m; Dudi 1a d6i ITA nut
né trung binh dén it.

Nha may Nudc Long 2 dat bén trai subi La E, dia hinh khu vuc 1a ddi, suon dbc
25-35°, cao d6 tir 755 dén 713m; Long sudi tai kénh xa phan cao hep, ¢ ghénh,
phén dudi thoai va duge mo rong, co6 mot s6 bac thém thoai va rong hon. Dac
diém dia tang thach hoc tai tir trén xudng 1a dat da phac hé Bén Giang-Qué Son
v6i thanh phan 14 da granit, granosyenit; Trén cing 1a 16p dat edQ chiéu day
trung binh tir 5-10m, c6 1an tang lin kich thude t6i 1.0m; Dudi 1a déi IA1 day
12-15m, d6i IA2 va IB c6 chiéu day mong 0-3m; Dudi 13 d6i IIA nat né trung
binh dén it. Phan subi kénh xa ndi c6 ghénh 16 da gdc granit cing chic, phan
sudi thoai va thém trim dong 16p 4 cat, 1an cudi soi 1an da tang day t6i 7m. Muc
nude dudi dat xuit hién tai mép sudi va cao dan vé sudn, do sdu muc nuoc tir 0-
10m, mua mua nang lén 1-5m.

Chi tiéu tinh thim va co 1y cia dat da

% Chi tiéu tinh tham

Bang 2-2: Tong hop két qua thi nghiém tham kién nghi tinh toan

o o , Kicm/s Lugeon,
Ky hi¢u Tén lop dat va da phong hoa 104 Lu
ST R 1000
aQiv A cat lan cat cudi, soéi, da tang 500-1500
Ao roos g A A- 0.7
adQ | bat sét, a sét thém sudi 04-10
e‘dQ; IA1: Dat sét, 4 sét trén nén da bazan hé 0.5
tang Pai Nga 0.3-1.0
Nod IB: Bazan rdng xen dic sit hé tang Dai Nga L7 126
BNzdn | IB: g xen dge sit he tang Dl Ng 1.0-3.0 | 7.0-20.0
. < f1X X 0.7 5.0
ITA: Bazan dic sit xen it 16 rong 0.4-1.0 3.0-7.0
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L N , Kicm/s Lugeon,
Ky hi¢u Tén 16p dat va da phong hoa <10 Lu
eQQ; IA1: Dat sét, 4 sét trén nén da gneis hé 0.3
tang Song Re 0.1-1.0
PRISE | | A, IB: D4 nitt né phong hod hé ting Song Re 0 % ,
ITA: P4 gneis tuoi hé tang Song Re 05-1.0 3.0-10.0
edQ; 1AL Dét sét, 4 sét trén nén d4 granit phtic 1.0
hé Bén Giang-Qué Son 04-16
vEPZ3bg- IA2, IB; ba granit nut né phong hoa phirc h¢ 1.7 10.5
gs Bén Giang-Qué Son 1.0-3.0 2.2-6.3
IIA: D4 granit tuoi nut né phirc hé Bén Giang- 0.7 5.0
Qué Son 02-12 |01-174
Doi pha N ’
huy kién | Dam cuc lan sét kién tao 2.5 20.0
tao
Ghi chii: Tir s6 1 gid tri trung binh, mdu sé la gid tri max-min.
< Chi tiéu co Iy ciia dit da
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Bang 2-3: Chi tiéu dét kién nghi cho thiét ké

o % I3 < =
< . = Dung tron o . Luc khang ct = o0 A
= Thanh phan hat (mm), % | = une ons N £ R E £ R
2 & - g (g/enr) | € | £ | Tunhien | Biohoa |c G}E e S o
o0 = = «© o0 S s B ¥|lo o REEN
5 R - = 3 HIRE 1|2 sE|zg| ZE
. J ; - < < =] =} o0 0 ~ - .
5 s 2|9 |s|8lz|s|al=|2|2| 28| |8 |2 8| 25
Z = =) | | o E «© =} «© & el = O} o (O] o ©n g o ~ ’;
> = = = = = Q| A =S ~ S | = [N
ﬁ 2 ~ — \Y < =i o x b - - T = S e
e [ = | 8 g 0 O EO O
Dit aluvi long subdi: A cat A 99% dat cap
x O g ' Tuyén [aQ, | 7 43 | 255|245 | 23 | 19 [ 196 | 1.54 | 266 | 83 | 0.75|25°00| 0.2 [22°00| 0.15 [0.015 | 170 II; 1% da
lan cudisoi dap, long R
P, cap Il
Pit aluvi-eluvi thdm subi: ho chua, 99% dat cap
A sét Bin oat " | kénhdan |adQ | O | 457 | 271|272 (293|184 | 188 142|264 |90.5(0.86|16°30| 0.32 {16°00| 0.30 | 0.035 | 100 | II; 1% da
cap |l
tht fluv1 tr.en nén (?a bftzan Tuy én edQ . .
hé tang Dai Nga: Sét nau, dap, kénh | (B) 1 |337|388|275(425| 166|173 | 116|267 8 | 1.3 |17°00| 0.30 |16°00| 0.20 |0.036 [ 55 o
nau vang dén’ him 99% dat cap
Dfrl phong hoa,marnh:het Nude Long | 1A, I-111;
cua dd bazan: A sét lan 1 ®) 12 | 43 | 31 | 25 | 282|171 | 186 | 1.33|283| 82 |1.34]|20°0] 0.25 |20°00| 0.22 |0.036 | 80
damcuc p
Dit eluvi trén nén d4 Tuyén
Gneis, phién thach anh hé dgﬁggm‘;“g edQ | 92 | 499 | 176|233 (331 | 17 | 18 | 1.28 | 2.65 817|107 |18°%00| 0.35 |17°00| 0.30 | 0.029 | 80
tdng Song Re: Sét xAm vang , Y 100% dét
Nué6c Long cap I-III
Dai phong hoa ménh liét 1, tuyén
cua da gneis biotit: A sét dap,kénh | IA; | 45 | 285 51 16 | 239 19 [ 197 | 143|272 72 | 0.9 [20°00]( 0.30 |20°00| 0.25 | 0.03 | 120
1an dam cyc dan Nuéc
Dat’ elqu tfen 1len da gfanlt Tuyén edQ . .
phtic hé bén Giang-Qué duome én ) 95 | 401 | 295(185| 18 | 189 | 2 | 163|266 |66.3|0.73|17°00| 0.35 |17°00| 0.30 [0.016 | 150 [99% dat cap
Son: Sét xém vang, ximnau | LonE OnE | (¥ IL; 1% da
Nha méy cAp Il (tang
nyl phong hoq m%n h:het Nuge Long | | A lin)
cua da granit: A sét lan 2 ) 78 | 4341251 | 237|226 | 1.89 | 1.96 | 1.54 | 2.66 | 83.1| 0.72 [22°00| 0.30 |21°00( 0.25 |0.014 | 180
damcuc

Cong ty ¢b phan xay dung Phu Minh
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Bang 2-4: Chi tiéu da kién nghi cho thiét ké

Tiép xuc voi
x , Chung cho khéi da nén | bé tong- Pa
c
£ Mau da (trang thai bdo hoa) (trang thai
2 ) _ i | baohod) | ppapcap gat
Loai da 3 p= . Khéi lvong thé ~ |He sé kien CUjong qo o Goc Luc Mo Md | Goc Luc | da dinh muoc
g e | b6am, % tich. ajem® Df? b khang nén |Hé so| ma dfnh dun | dun | ma dfnh BXD
- o 9 Ty | 16 1 truc MPa sat bién | dan | sat
< R ~ R . trong | rong R - R - .
X
Kho |Bdo |Kho | Bao |\ 5 g |KNO [BA0 KO 1 BAO Ipoiss |y 4o | € | oo | vpa | 0, d6 |, MPa
gi6 | hoa | gi6 | hoa gi6 | hoa | gi6 [ hoa | on MPa
o, A A 3
, i |102]|126| 2 |224|181|263| - | - | - | - | - | - | 20 |o12| 03 | 06 | 28 | o1 |07 datcaplV:
Da bazan bap, kénh 50% déa cap IV
chatsitxen dan,
16 rdng dwong B | 8 |102|213|234(197|269|216| 22| 15| 22 | 15 | 03 | 37 [023]| 4 8 3 | 0.2 Pacap IV
(BNdn) ham NL1 )
0, “Wer -
A | 46 | 54 |253|259|242|269|592] 6 | 5 | 64 | 51 |025| 43 |032| 6 | 15 | 40 | 03 [%0%dacaplV
10% Da cap llI;
. 40% d4tcap IV
D4 Gneis 6Dngonnr?a A, | 10 | 15 |253|258]| 23 [265]| - - - - - - 32 1015 | 03 | 06 | 30 | 012 |00 o cip IV
biotit hé tang gt B [363| 4 | 26 |264|251| 2.7 |401| 38 | 35| 38 | 30 [025| 39 (028 5 10 | 36 | 0.25 Pacép IV
Soéng Re mayNL1,
Pap, kénh 20% da cap IV;
PR;sr z PN
(PRysI) dAnNL2 | VA (041|061 278|279 |2.77|2.82|126| 6 5 | 67 | 58 022 | 47 |042| 9 20 | 45 | 04 |00 o cAp Il
50% datcéap IV,
Phire hé Bén . A, | 10 | 15 |253|258| 23 [265]| - - - - - - 20 | 01| 03| 06| 28 | 01 |0 o cp IV
Gisng-Qué | F¥onY Y
Son,pha3 | Ongnha | 1B |359) 4 |261|263)|252|266|207| 3 2 | 27|20 |025| 39 |027| 2 5 36 | 0.25 Pacap IV
(Pzogas) | "N 90% da cp IV;
15 A |031| 05 |2.63(264|262|266|071| 55| 5 | 59 | 48 |022| 44 |034| 6 15 | 40 | 03 0 dd cop IV,
10% Da cap llI;
B&i Pha hay V& win ; ; ; ; ; ; ; - ; - - - | 25 |003| 03| 06| - -
kién tao

Ghi chu: Chi tiéu tinh toan cua dat d kién nghj theo tiéu chuan Viét Nam.

Cong ty ¢b phan xay dung Phu Minh Trang 2-9
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2.2.4.

2241

2.24.2

2.24.3

2244

2.2.4.5

Ho chira, ha du dip, ha du nha may va cac cong trinh phu tro
Dia chit cong trinh ho chira

V& dia hinh nhin chung hd chtra ndm tron trong thung ling subi, long sudi tram
dong cudi cat soi, da tang. B& mat sudn c6 ddc 5-20° s it khoang 20-30°, dat dai
phan 16n da duogc canh tac, trong cay lia, hoa mau va cay cong nghiép.

Céu tao dia chit cta hd chira chiém phan 16n 1a dat da sét, a sét va cat Ian cudi
soi thudc tram tich aluvi (aQiv), va tram tich bac thém va suwon tich khdng phan
chia (adQ). Tai cac bé mat suon chu y€u la dat suon tan tich gom sét, & sét chira
0-10% san va dam cuc tang da goc.

Trong khu vyc hd chira khong c6 nhiéu dit giy bac cao, chu yéu 1a cac khe nut
16n bac V va nho hon.

Vi vi tri cong trinh nam kha xa trung tdm huyén Kon Plong, dé xuat cap dong
dat thiét ké cho cong trinh thiy dién Nudc Long 2 1a cap VII, véi gia toc thiét ké
<0.07g.

Du b4o kha ning thim mat nwée tir hd chira

Hb chira Nuéc Long 2 ndm lot trong thung liing sudi La E. H chira ngin cach
v6i cac thung liing sau ké can bai phan thily c6 chiéu rong 16n va myc nude dudi
dat cao hon so v6i myc nude dang binh thudng. Vi thé viéc mat nude tir hd chira
qua cac phan thuy 1a khong c6 kha ning, chi c6 thé mat nudc qua nén va vai dap.

Panh gia d6 on dinh ciia bo ho

Hb chtra Nude Long 2 ¢6 d6 chénh gitta MNDBT va MNC 1a 1m.

Sau khi hd chtra tich nuée, cac diéu kién tu nhién cta sudn bd hd sé bi thay doi.
D¢ danh gia sy 6n dinh cua ho chtra da két hop phan tich ban d6 dia hinh, dia
chat chat ty 1¢ nho, phan tich theo chuong trinh tinh 6n dinh mai doc.

Két qua tinh toan cho thay khi ho chira 1am viéc c6 thé phat trién cac ving sat 16
nhd trong dat suon tan tich nhat 1a trong mua mua 1 kéo dai. Tuy nhién dién
tich cay che phu con kha tot, nhi€u tang thuc vat, nén dién tich sat 16 du kién
khong dang ke.

Nhin chung vach hd chtra 6n dinh trong qu4 trinh van hanh.
Du bao kha niing tai tao vach ho chira

Qua tinh toan 6n dinh & phan trén, thiy ring vach by hd c6 kha ning sat 16 tai
céc vach ho doc khi c6 dong dat. Tuy nhién khdi hrong sat 16 khong dang ké.

Khoang san trong ho chira
Két qua do vé& dia chat va tham khao cic ban do dia chit ty 16 nho cho thiy 1ong

ho6 chu yéu 1a dat d4 edQ va tram tich sudi. Trong long hd khong co khoang san
quy hi€ém, chi c6 dat da lam vat li¢u xay dung voi trir lugng khong dang keé.

Cong ty c6 phan xdy dung Phu Minh Trang 2-10
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2.2.4.6

2.2.4.7

2.2.5.
2.25.1

Panh gia diéu ki¢n dia chit cong trinh hd chira

bicu kién dia chat cong trinh vé cac van de sat 10, tai tao bo ho,...1a thudn loi: it
c6 kha nang sat 1¢ va tai tao bo ho khi ho chira 1am vige.

Kha ning thim mat nudc tir hd chira chinh khong dang ké: Khong c6 kha ning
mat nudc qua thung ling song bén canh; Luong nudc mat qua nén va vai dap
khong nhiéu (62.6 m3/ngay~0.0007 m¥s), thap hon nhiéu lwong bdc hoi va luu
luong chay vao hd. Tuy nhién véi dap thuy dién van can co bién phap khoan
phut nén dap, hodc dao chan khay.

Diéu kién dia chit cong trinh ha du

Tuyén dap va nha may bd tri trén nhanh subi La E chdy ra song Re va séng Tra
Khc. Tuyén dap Nudc Long 2 c6 mot s6 vi tri 10 da géc la ghénh cao vail mét,
sudn vach sudi ddc 25-350, phu dat sét 1an dam cuc da goc co chiéu day 0-5m &
phan thiap dén 10-20m phéan cao. Ha luu nha may Nudc Long 2 13 sudi thoai
tram dong cat cudi soi va da tang.

Véi diéu kién dia chat cong trinh nhu vay thi s& khong c6 van dé dia chat cong
trinh gi dang keé.

Vit liéu xay dung thién nhién

Pit dinh

Trong khu vyuc hd chira va ddu méi phan bd cac loai dat: dat sét, a sét edQ trén
nén da khac nhau va dat aluvi thém song suoi, aluvi l1ong song sudi, bai boi.

Dt c6 nguodn gdc aluvi, aluvi ddm ho 1a loai dat ¢ chét lugng xau trir lugng
khong dang ké, khong thé sir dung dé dap dap. Nhu thé chi c6 dat suon tan tich
edQ dugc nghién ctru va st dung.

Dic diém cua dat sudn tan tich 1a phan bd trong 1ong hd chira, cira ham, rat tién
cho khai thac va khong bi mat dat, khoang cach van chuyén gan.

Két qua khao sat cho thay dat suon tan tich ¢ chi tiéu dat dap trinh bay o sau:

Khéng cat Mo .
5 A dun Hé s6

Dung | D0 am Y s
) trong Tu nhién Bdo hoa 1en am

Tén dat Ko dang

H C (P C _5

glem® |, ? kG/ | 10
(%) (kGlc G/ | gz | oms

(do) | m) | (do) | cm?)

edQ(P): Sét, a sét

mau xam, nau do, >1.2 _— 17°00 | 0.25 | 16°00 | 0.20 80 1.0
, (35-45)

chtra san.

40

edQ-nén Gneis:

Sét, a sét mau xam | >1.40 237(1)35 18°00 | 0.25 | 17°00 | 0.22 | 100 1.0
vang, chira san.
edQ (y): Sét, a sét o5

mau xam vang dom | 21.40 20-30 19°00 | 0.25 | 18°00 | 0.22 | 120 1.0
trang, chira san.

Ghi cha: tir s6 tri trung binh, mau la max, min.

Cong ty cb phan xay dyng Phu Minh Trang 2-11




Thuy dién Nudc Long 2 - NCKT BC

Thuyét minh chung

2252

2.2.5.3

2.3.
2.3.1.

2311

ba

Khdi luong da phuc vu cong trinh khong nhiéu, va lai trong khu vuc cé nhiéu hé
tr:ing v6i cac loail da khac nhau nhu bazan chat sit, gneis-phién thach anh, granit,
cac loai d4 nay déu phu hop cho 1am cbt liéu bé tong. Tuy nhién chiéu day ting
phu ctia chung 16n, chiing chi 16 ra tai cac vi tri gan subi va taluy dudng. Do vay
ngudn vat liéu d xay dung cho cong trinh nay dugc xac dinh 1a sir dung mo da
cta dia phuong. Khu vuc cong trinh c6 quéc 16 24 chay qua nén vén chuyén
thuan loi. P4 xay dung & day c6 chat luong t6t, dap (mg hoan toan cic yéu cau
vé vat liéu cho x4y dung cong trinh thity cong.

Mo cat
Cong trinh phan b kha xa séng 16n, do vy ngudn cét ty nhién & gan cong trinh
chi 1a cat tap cac sudi nho trong khu vyc.

Phuong 4n cat dung cho xdy dung cong trinh du kién mua cat cua dia phuong
duoc khai thac tir cac subi trong khu vuc véi yéu cau dugc tuyén chon, rtra sach
va thu gom vé bii trix, tai day s& duoc kiém tra danh gia chat lugng trudce khi dua
vao tram tron cdt liu.

KHIi TUQNG THUY VAN
Mirc do nghién ciru khi twgng thiy van
Tinh hinh tai liéu khi twgng

Danh sach tram khi tuong, cac tram do mua, va tinh hinh s6 liéu cua cac tram
xem bang dudi day.

Bang 2-5: Tinh hinh s liéu khi twong trong khu vuc

Thoi doan va cac yéu té quan tric
STT | Téntram | | ,gng Béc Gig | Nhiétds | Do am
mua hoi KK KK
1 |BaTo 1978-2021 | 80-21 80-21 80-21 80-21
2 | Hoai Nhon | 1978-2014 | 78-08 78-08 78-08 78-08
3 | Kon Tum 19762021 | 76-08 76-08 76-08 76-08
4 | Gia Vuc 1978-2021
5 | An Chi 1978-2021
6 |AnHoa 1981-2021
7 | Son Giang | 1978-2021
8 | KonPlong | 1978-2021
9 E/'O'Qg 1987-2021
10 | Son Ha 1978-2021
Cong ty cb phan xay dyng Phu Minh Trang 2-12
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2.3.1.2 Tinh hinh s6 liéu thity viin

Bang 2-6: Cac tram thuy van lan can khu vuc nghién cau

STT

Tén tram

Song

Dién tich luu
vuc (km?)

Yéu tb do dac

Luu lugng

Bun cat

An Hoa

An Lé&o

383

1982-2021

1983-2021

An Chi

Ve

814

1981-2013

1981-2009

Son Giang

Tra Khac

2440

1979-2021

1982-2013

Kon Plong

Pak Bla

964

1994-2013

1994-2008

Kon Tum

Pak Bla

2968

1978-2008

OO W|IN |-

An Khé

Ba

1370

1979-2008

2.3.2.

2.3.2.1

Cac dac trung khi tuwgng

Nhiét @6 khong khi

O khu vuc nay nhiét d6 trung binh kha 16n, trong khoang thoi gian tir nim 1980-
2021 gia tri nay la: 25.2°C. Khu vyc nay van chiu anh hudng cua gié mua Pong
Bic, nhung mutc d6 yéu nén chénh l1éch nhiét d6 giita cac thang trong nam it.
Thang néng nhat thuong 1a thang IV hodc thang V, thang lanh nhat thuong 1a
thang 1. Nhiét d6 16n nhét tuyét déi da quan tric dugc tai Ba to 1a 41.5°C xuat
hién vao ngay 5 thang VI nam 1983. Nhiét do nho nhat tuyét ddi da quan tric
duoc tai Ba To 1a 11.3°C xuét hién véao ngay 16 thang XII nam 1985. Dién bién
cua nhiét do khong khi trong ndm nhu bang dudi day.

Bang 2-7: Nhiét d6 khdng khi tram Ba To, don vi (°C)

DTrung

v | V

Vi

VIl | VI

IX | X

Xl

X1l | Nam

Ttb

21.4

22.8 | 24.6

26.8 | 28.0

28.2

28.0 | 28.1

26.6 | 25.2

23.7

21.7 | 25.4

Tmax

34.2

36.5| 38

39.3 415

395

38.2 | 39.7

37.3|34.8

33.8

32.3 | 415

Tmin

11.3

13.6 | 13.2

188 | 21.1

21.3

20.4 | 20.9

20.0 [ 16.1

13.7

11.7 | 11.3

2.3.2.2 P am khong khi

Do 4m khong khi ¢ khu vuc nay kha 16n, gia tri trung binh ndm tai Ba To dat
85.1%, gié tri trung binh thang gilta cac thang trong ndm chénh I¢ch khong 16n,
d6 am 16n nhét hau nhu dat 100%, d6 4m nho nhét ciing dat 39%. Noi dung xem
bang dudi day:

Bang 2-8: Dic trung d6 am khong khi twong ddi (%), tram Ba To

Tram

v

vV | VI

VIlI | VI

IX X

Xl

XIl | Nam

T.B

88.4

86.6 | 84.8

82.1

82.2 | 80.7

79.3 | 80.9

85.9 | 89.0

90.1

904 | 85.1

Min

51.0

44.0 | 50.0

39.0

39.0 | 45.0

43.0 | 44.0

45.0 | 54.0

49.0

48.0 | 39.0

Cong ty cb phan xay dyng Phu Minh
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2.3.2.3 Muwa

Mua & khu vuc ndy thuong bat ddu vao thang IX va két thuc vao thang XII,
luong mua trong 4 thang mua mua chiém khoang 70% tong luong mua nim.
DOi véi cac trén mua 16n thuong do cac hién tugng thoi tiét ddc biét nhu bao
hodc ap thap nhiét déi, dic biét khi c6 su két hop gitta bdo va gié mua déng bic
gay nén. Cac thang V va VI khong phai mua mua nhung ¢ luong mua kha 16n,
day 1a nguyén nhan sinh ra Iii tiéu man & khu vuc ndy. Luong mua trung binh
cac tram trong khu vuc dugec trinh bay nhu trong bang duéi day.

Bang 2-9: Lugng mua TB thang, nam, cac tram trong khu vuc (mm)

T.T Tram Xth(mm) Mua mua | Xmax(mm) Nam x.h
1 Tra Mi 4081 IX-XII 7308 1996
2 Minh Long 3818 IX-X11 5406 1999
3 Son Giang 3550 IX-XII 5917 1999
4 Son Ha 2901 IX-XII 4504 1996
5 Kon Plong 1394 V-X 2047 2009
6 Gia Vuc 3404 IX-X1I 5876 1996
7 BaTo 3604 IX-XII 6521 1999
8 An Hoa 3142 IX-XII 4908 1998

Lwong muwa binh quan lwu vee Nwéc Long 2.

Luong mua cta luu vue du kién dugc xac dinh bang phuong phap binh quén gia
quyén theo cong thic:

1=n

f,. X

3 f. il/ R?
i1

i=1

Trong do:

n: sO tram mua su dung tinh toan;

Ri: khoang céch tir tram do mua thir 1 dén trong tam luu vyc;

Xi: lwgng mua cua tram mua thir i trong n tram mua trén khu vuc tinh toan;
fi: hé sb trong s6 cua tram mua thi i; vai Yfi = 1.

Luong mua tinh toan cho luu vuc Nudce Long 2 1a: Xtb= 3403 mm

Mura 16n nhét thoi doan

Céc tran mua 16n thuong do cac hién tuong thoi tiét dic biét, nhu bao ap thép
nhiét ddi, hodc khi c6 sy xuat hién dong thoi gitra bao va gié mua Dong Bac gay
nén.

Cong ty cb phan xay dyng Phu Minh Trang 2-14
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Bang 2-10: Luong mua 1 ngdy 16n nhat theo tan sudt cac tram 1an cdn (mm)

P% 0.2% 0.5% 1% 1.5% 3% 5% 10%

Gia Vyc 950 799 700 656 556 494 419

Ba To 1079 900 789 736 617 543 455

Son Ha 938 785 687 644 545 489 413
An Chi 868 709 612 568 467 412 341
Son Giang | 1106 930 815 764 646 574 487
An Hoa 563 493 447 425 373 343 301
2.3.2.4 Gio

Téc do gi6 va hudng gié phy thudc rat 16n vao diéu kién dia hinh. Huéng gié ¢
khu vuc nay thay d6i theo mua va c6 dic diém gié mua Déng Nam A. Hudng
gié thinh hanh 13 huéng Pong (E) va huéng Tay (W) véi tan suat xuat hién
khoang 30-50%. Hudng Béc (N) va huéng Nam (S) xuat hién it, khoang 1-3%.

Két qua tinh tan suat gié theo cac hudng cin cit trén co s s6 liéu quan tric gid
tai Ba To tir ndm 1980 dén 2021 va dugc dua ra trong bang dudi day, va hoa gié
8 hudng xem trong hinh v€ phan phu lyc thuy van.

Bang 2-11: Tan suat xuat hién (%), cac huéng gio tai tram Ba To

Hudéng Langgi6 | N | NE | E | SE | S | sSw | W | NW
Tan suét (%) 17.8 85 | 226 | 41 | 18 | 127 | 275 | 39 | 12

Téc d6 gio 1on nhat 8 hudng cua tram Ba To, voi cac tan sudt nhu bang dudi
day:

Béang 2-12: Tbc d6 gi6 16n nhat 8 hudng, tram Ba To. Don vi: m/s.

P%) | N NE E SE S | SW | W | NW | Vo huéng
V2% | 288 | 227 | 189 | 135 | 241 | 264 | 248 | 214 30.3
V4% | 241 | 202 | 166 | 11.9 | 202 | 229 | 216 | 180 26.8
V10% | 17.9 | 169 | 135 | 97 | 155 | 186 | 175 | 138 22.3
V25% | 122 | 134 | 105 | 75 | 111 | 144 | 135 | 99 17.6
V50% | 79 | 103 | 78 | 56 | 76 | 108 | 102 | 6.8 13.6

2.3.2.5 Béc hoi va ton thit béc hoi mit nwée

Theo tai liéu do bdc hoi dng piche tai tram Ba To thoi ky 1980-2021, lwong bdc
hoi Piche trung binh nim la: 762.3 mm. Phan phdi ton that béc hoi mat nudc
theo bdc hoi piche tram Ba To.

Luong boc hoi thang xem bang dudi day.

Cong ty c6 phan xdy dung Phu Minh Trang 2-15
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Bang 2-13: Luong bdc hoi Piche tram Ba To thoi ky 1980-2021 (mm)

Théng I I Il v V VI | VIL VI X | X Xl | Xl | Nam
Boc hoi | 39.4 | 48.3 [ 69.0 | 80.6 | 85.7 | 87.9 | 94.6 | 91.4 | 57.8 | 42.3 | 34.3 | 31.0 | 762.3
AZnc | 21.3|126.0|37.2|435|46.2|47.4|51.0|49.3|31.2 228|185 |16.7| 411

2.3.3. Cac dac trung thuy van

Mua 13 ngudn cung cap nudc chii yéu cho sudi. Vi vy, mua trén luu vuc va
dong chay trong song c¢6 mdi quan hé kha chit chg, ché d6 mua trén luu vuc da
quyét dinh ché do dong chay trong song. Tai luu vic sudi Nudc Long mua 1ii tir
thang X dén thang XII, tuy nhién c6 nim lii sém c6 thé xuét hién vao thang IX.
Luong dong chdy trung binh trong 3 thang mua Ia (X, XI va XII) khoang 65%
tong lwong dong chay ca nim, ngoai ra dong chay trén luu vuc con xuit hién
dinh 1ii phu vao thang V-VI nhung khong dugc rd nét. Dong chay mua kiét bét
dau tir thang I dén thang VIII, luu luong kiét nhat xuat hién vao thang I hoic
V.

Dong chiay nam cac tram thuy van lan can

bé danh gia dong chay tai tuyén du an thuy dién Nude Long 2, s dung s6 litu
cua cac do mua va tram thuy van lan can luu vuc nhu sau:

Tram thuy van An Hoa trén song An Lao, thudc luu vyc song An Lao, c¢6 dién
tich Iuu vue 1a 383km?, quan trac luu lugng tir nim 1982 dén nay;

- Tram thuy vin An Chi trén song V¢, c6 dién tich luu vuc 13 814km?, quan tric
muc nudc va luu luong tr nam 1981 dén nay;

- Tram thuy van Son Giang trén song Tra Khuc, c6 di¢n tich luu vuc 1a
2440km?, quan tric muc nude va luu luong tir nim 1979 dén nay;

- Tram thily vin Kon Plong trén song Dik Bla, c¢6 dién tich luu vuc 1a 964km?,
quan tric myc nude va luu lugng tir nim 1994 dén nay.

- Tram thiy vin An Khé trén song Ba, c6 dién tich luu vuc 1a 1370km?, quan
trac myuc nudc va luu lugng tr ndm 1978 dén nay

béc trung dong chdy ndm tai cac tram luu vuc 1an can dugce xac dinh trong bang:

Béang 2-14: Dac trung dong chay trung binh ndm tai cac tram thuy van lan can

Tram F (km?) | Qo (m%s) | Mo (I/s.km?) Cv Cs
An Hoa 383 31.77 82.95 0.37 1.11
An Chi 814 61.2 75.21 0.45 1.35
Son Giang 2440 200.9 82.33 0.35 1.05
Binh Tuong 1680 70.2 41.76 0.40 0.67

An Khé 1370 34.4 25.13 0.39 0.68
Kon Plong 964 45.06 46.74 0.25 0.75
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Tram F(km?) | Qo (m%s) | Mo (I/s.km?) Cv Cs
Kon Tum 3030 97.4 32.15 0.19 0.54

Dong chay trung binh nam:

Do luu vue nghién ctru khong c6 tram thuy vén, vi viy dong chay nim dén tuyén
cong trinh duogc tinh toan theo cac phuong phap gian tiép: phuong phap luu vuc
tuong tu, mo hinh todn thiy van LTANK va cong thitc kinh nghiém trong Quy
pham tinh toan cac dic trung thuy vian thiét ké QP.TL.C-6-77. Trong d6 phuong
phap luu vuc twong ty duoc tinh toan thiét ké.

Bang 2-15: Cac dic trung dong chay nim tai vi tri tuyén dap Nudc Long 2

Tan suét ( %)
’ Qo Mo
Fmd)| 0 {5 lsieny| CV | Cs [ 5 [ 10 ] 5085 90
Luu lwgng nude (m?/s)
13.6 40 1.21 8165 | 042 | 1.26 {1.99|1.71|1.03|0.68|0.61(0.53

DPudng duy tri luu lwgng trung binh ngay dém:

Chudi dong chay trung binh ngay dém thoi ky 1981 — 2021 tong hop tai tuyén
cong trinh Nudc Long 2 dugce xac dinh theo phuong phdp tuong tu nhu tinh todn
chudi dong chay thang trén day. Két qua xem trong phan phu luc thiy ning.

Béang 2-16: Toa d§ duong duy tri luu lugng ngay dém

Tuyén dip Nwée Long 2 | Tuyén dip Nuéc Long 2
P(%0) Q, m¥/s P(%) Q, m¥/s
0.1% 24.42 50.0% 0.56
0.5% 16.56 55.0% 0.46
1.0% 13.25 60.0% 0.36
3.0% 7.92 65.0% 0.32
5.0% 5.28 70.0% 0.26
10.0% 3.56 75.0% 0.23
15.0% 2.35 80.0% 0.20
20.0% 1.90 85.0% 0.17
25.0% 1.40 90.0% 0.14
30.0% 1.20 95.0% 0.11
35.0% 1.02 97.0% 0.09
40.0% 0.81 99.0% 0.0
45.0% 0.66

Cong ty cb phan xay dyng Phu Minh

Trang 2-17




Thiy di

én Nude Long 2 - NCKT bC Thuyét minh chung

2.3.3.1

2.3.3.2

Dong chay tbi thiéu

Theo quy dinh cua Nghi dinh 112/2008/ND-CP V/v Quan ly, bao v¢, khai thac
tong hop tai nguyén va moi truong cac ho chira thuy dién thuy loi, thi cong trinh
phai xa dong chay t6i thiéu xudng ha du tir dap dau méi.

Thong tu sb: 64/2017/TT-BTNMT cua Bo Tai Nguyén va Moéi truong qui dinh
vé viéc xac dinh dong chay t6i thi€u trén song, sudi va ha luu cac ho chura, dap
dang nhu sau:

Tai Diéu 4, khoan 2 quy dinh: “Dong chay t6i thiéu trén séng, subi va ha luu hd
chtra duogc xac dinh phai nam trong pham vi tir luu lugng thang nhé nhat dén luu
luong trung binh cua 3 thang nho nhat (m3/s).

Truong hop ¢ yéu cau khai thac thi phai can ctr vao cac quy dinh tai khoan 3
bicu nay dé xac dinh dong chay toi thiéu tai tirng vi tri, nhung mirc ting to1 da
khong vuot qua luu lugng trung binh mua can, va phal phu hop v6i1 kha nang
thue t& cua ngudn nude, ning lyc van hanh diéu tiét nudc cua hd chia; muc

giam toi da khong vuot qua 50% luu luong cta thang nho nhat, nhung phai dam
bdo an toan cap nudc va an sinh xa hgi.”.

Ha luu dap Nude Long 2 khong c6 nhu cau dung nuée, ddi chiéu theo Thong tu
s6: 64/2017/TT-BTNMT, dong chay tbi thiéu phai tra vé ha du tuyén dap Nudc
Long 2 chi dé dam bao moi trudng. Theo két qua chudi dong chay thi luu luong
thang nho nhat tuyén dap Nudc Long 2 1a 0.068 m®%/s xuat hién vao thang 8 nim
1987, nhu vay dong chay tbi thiéu phai xa vé ha du tuyén dap 1a:

Qmt=0.068 m3/s

Dong chay la
Phuong phép : Cong thuc cuong do gidi han.

Qmaxp = 1667*&* gpzp *Hp*F
Trong do:
- o : Hé s6 dong chay lii (=0.80).
- Hp: Luong mua ngdy ngay 16n nhét tram Gia Vuc (mm), tan suat P(%).
- @4 : Tyl€ gitta cuong do mua va thoi doan mua.

- Flv : Dién tich luu vuc (km?).

Bang 2-17: Luu luong dinh 1d thiét ké tai vi tri cac tuyén dap va nha may (m3/s)

STT | Tuyéncong trinh | 0.2% | 0.5% | 1% | 1.5% | 3% | 5% | 10%

1 TD. Nudc Long 2 | 500.1 | 420.2 | 367.9 | 344.4 | 291.3 | 258.4 | 219.1

2 | NM. Nudc Long 2 | 565.0 | 475.0 | 415.0 | 389.0 | 329.0 | 291.0 | 247.0

Cong ty
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2.3.3.3

2.3.3.4

Luu lugng lon nhét thoi ky mua can: Mua can ¢ khu vyc nay kéo dai tur thang
XII dén thang VI nam sau. Luu lugng 16n nhat mua can va timg thang mua can
nhu bang dudi day.

Puong qua trinh lii thiét ké mua lii.

Xay dung duong qua trinh 1i thiét ké tai tuyén dap va nha mdy theo phuong
phap thu phong dudng qua trinh 1t dién hinh.

Trén co s& phan tich va so sanh cac qua trinh thuy van mua 1 do dugc, trong do
tram thuy vdn An Hoa c6 cung nguyén nhan va tuwong tu nhu qué trinh thuy van
trén song La E do vay chon con 11 trén Iuu vuc An Hoa lam 1a dién hinh véi cac
tiéu chuan: 1ii 16n, doc, bat lgi cho du 4n. So véi céc tiéu chuan da néu, xét cc
con lii theo chudi nhiéu nam, xét thay con i xay ra ngay 24 thang 11 nam 1993
co6 dinh 1t 1a 4160 m3/s va con lii xay ra luc 13h ngay 19 thang 11 nam 1987 c6
dinh 1ii 5880 m3/s 13 2 con 1ii 16n nhat. Hai con 1i ¢6 hinh dang 1&i gin nhu nhau,
do con 1ii x4y ra ndm 1987 16n nhat, bat loi nhat nén chon xay dung duong qua
trinh 1 dién hinh thiét ké.

Thu phéng dudng qua trinh 1 thiét ké theo phuong phap thu phong cing tan
suat dam bao dinh va luong bang dinh va luong thiét ké con thoi gian thiét ké
bang thoi gian 1 dai bicu.

+ Céc tung do dinh 1 dugc thu phong theo ty s sau:

kQ - QmaxP
Qmaxdh

Trong d6: Qmax e 13 luu lugng 16n nhét thiét ké theo tin suét, Qmax dn 12 luu luong
16n nhét dién hinh.

+ Céc tung do khac dugc thu phong theo ty s6 kw xac dinh luong 1ii theo céc
thoi doan khac nhau:
WimaxP -W

_ k maxp
kw =
W Wk maxdh

imaxdh —
Trong d6: Wimax P la téng luong 16n nhat thiét ké theo tan sut thoi doan thu i,
Wimax P 1a tong lugng 16n nhat thiét ké theo tan suat thur k.

Wimax dh 13 tong luong 16n nhat dién hinh thoi doan the i, Wimax P 1a tong
luong 16n dién hinh thir k.

Két qua thu phong con 1ii dién hinh thanh 1ii thiét ké tai tuyén dap Nudc Long 2
duogc trinh bay trong phan Phu luc.

Luu lwong 16m nhit thoi ky lap song.

Luu luwong 16n nhét thang thoi ky 14p song va dan dong thi cong véi cac tan suit
thiét k& 5%, 10% duoc xac dinh dya trén co sé tinh toan tan suat luu lugng 1i
mua kiét tir so liéu thyc do cta tram thuy van An Hoa theo cong thirc triét giam
nhu sau:
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Két qua tinh toan duoc théng ké cu thé trong cac bang sau:

Bang 2-18: Luu luong 16n nhat cac thang mua can, tuyén dap Nudc Long 2 (mP/s)

Thang | I Il Vv \Y Vi VIL | VI [1T-VIHI
5% 141 | 3.9 3.3 3.0 5.8 8.1 2.7 50 | 20.6
10% 10.1 | 3.0 2.4 2.1 4.1 5.7 2.0 3.6 | 14.7

Bang 2-19: Luu luong 16n nhit cac thang mua can, nha may Nudc Long 2 (m3/s)

Thang I I Il v \Y VI VIiL | VI [ T-VII
5% 16.2 | 45 3.8 3.4 6.6 9.3 3.1 5.7 | 23.7
10% 115 | 34 2.8 2.4 4.7 6.6 2.2 41 | 16.9

2.3.3.5 Dong chay bun cat

Tai tram Son Giang c6 tai liéu phu sa tur nam 1982 dén nay, d6 duc trung binh
ndm nho nhat 1a: 32.1 g/m® (ndm 1982), 16n nhat 1a: 301 g/m® (ndm 1996), binh
quin nhiéu nam la 163 g/m?.

Chon gia tri do duc trung binh nhiéu nam tai tram Son Giang lam d¢ duc binh
quan nhi€u nam tinh toan cho cac tuyén dap Nudc Long 2.

pbg = 163 g/m®,
qung phu sa tai tuyén cong trinh thuy dién Nudc Long 2 duoc danh gia bang cic thanh
phan sau:
Céng thikc tinh todn lwong biin cdt vao ho:
Luong bun cat dén tuyén dap duoc tinh theo don vi (m®/nim) duoc xac dinh bang
cac phuong trinh sau:

— Qo 'ptb T

W, =W, +Wy, ; W,
V4

Qo 'ptb T
Y ad

W, = 40%

Trong do:

Wi - luong bun cat lo limg trung binh nhiéu nim dén tuyén dap (m/nam);
Wi - lwong bun cét lo ling trung binh nhiéu nim dén tuyén dép (m3nim);
Qo - luu lwong dong chay trung binh nhiéu nim tai tuyén dap (m%/s);

yii - dung trong ban dau ctia bun cat lo limg lay bang yn = 1.182 T/m3;

vad - dung trong ban dau cta bun di day 14y bang yaa = 1.554 T/m?;

pt - ham lugng phu sa tai tuyén cong trinh (g/md).
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Bang 2-20: Két qua tinh toan lugng bun cat vao hd

Qo p Wi Wad \W
Vi tri (m3s) | (g/m® | (10°m3mnim) | (10°m3mnim) | (10°m3/nim)
Tuyéndap | 1.21 | 163 4.79 1.46 6.24
Cong ty cb phan xay dyng Phu Minh Trang 2-21
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3.1.

3.2.

3.2.1.

3.2.2.

3.2.3.

3.3.

3.3.1.

CHUONG 3 : THUY NANG - KINH TE NANG LUQNG
MUC PiCH, NHIEM VU

Tinh toan thuy ning x4c dinh théng sé co ban cua cac phuong 4an xem Xét, cua
du an lam co s& dé lra chon tdi wu cac thdng sb co ban cua du an. Két qua tinh
toan thay ning duoc sir dung dé xac dinh hiéu ich caa dy an trong cac danh gia
phan tich kinh té tai chinh.

TAI LIEU CO BAN DUNG TRONG TINH TOAN
Tai liéu dia hinh

Dic trung dia hinh hd chira, thé hién qua quan hé giira dung tich va muc nudc
trong hd W = f(z), dugc xay dung trén co sé do dién tich long hd g véi cac
cao do theo duong déng muc cach nhau 0.5m, dua trén ban do dia hinh ti 1é
1/500.

Nha may thiy dién Nudc Long 2 sir dung té may turbin Francis truc ngang, do
d6 muc nudce ha luu duoc tinh toan tai thoi diém phu thudc quan hé Q~Z tai ha
luu nha may.

Tai li¢u thiy vin

Trong tinh toan thily ning da sir dung chudi dong chay trung binh ngay cua 40
nam, tir nam 1982 dén nam 2021. Chudi dong chay trung binh thang ngay cho &
bang trong phu luc thuy van.

Céc tai liéu khéac

Trén co s& cac tai liéu co ban vé dia hinh, dia chat, khi tuong thuy van, téng mat
bang du an, cac dac trung cua thiét bi co di€n, cadc dac trung cua cac hang muc
cong trinh thuy cong, trong tinh toan thily nang thuy loi da sir dung céc dir licu
Sau:

- Ton that luu luong tir hd chtra duoc tinh tir cac ton that bdc hoi va ton that
tham trén cac tuyén cong trinh. Udc tinh gia trj ton that luu lwong trung binh
thang khoang 0.01 m3/s.

- Khong xem xét dén cac nhu cau sir dung nudc véi cac muc dich khac.

- Luu luong xa sau cac dap dé dam bao dong chay méi truong tam xac dinh ¢o
gia tri bang 0.068 m3/s tai thuy dién Nudc Long 2.

- Hiéu suat 1am viéc cua turbin va may phat c6 gia tri bang 0.89.
NGUYEN TAC TiNH TOAN THUY NANG THUY LOI

Nguyén tac diéu tiét ho chira
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3.3.2.

Qua trinh 1am viéc ciia hd chira thily dién duoc thé hién qua phuong trinh can
bang nudc:
Qpd = Qdén £ Qné— Qxi— Qtt — Qkn

Trong do:
- Qpa: luu lugng qua nha mdy thuy dién, m®/s;
- Quén: luu lrong tu nhién dén tuyén cong trinh, m3/s;
- Qus: luu luong tich vao hd chira (-) hodc luu luong lay tir dung tich hiru ich

cua ho chira h (+), m%/s;
- Qua: luu luong xa thira qua cong trinh tran, m3/s;
- Qu: ton that luu luong tir hd chaa, m%/s;
- Qun: luu lugng 1ay tir hd chira sir dung vao cac muc dich khac, m3/s.
Giai phuong trinh cén bang nudc, xac dinh cac gia tri luu luong (phat dién, xa,
tich vao ho hodc lay tir ho) va cac thong s6 ho chira (dung tich, myc nude cua ho
chtra trong mdi thoi doan tinh toan), dugc tién hanh boi viéc dicu tiét dong chay.
Trong tinh toan thily ning thity loi, diéu tiét dong chay da sir dung chudi dong
chay trung binh ngay cua 40 ndm, tir ndm 1982 dén ndm 2021 néu & muyc trén.
Vi dic diém dia hinh, hd chaa cua du an thuy dién Nudc Long 2 dugc thict ké
v6i1 dung tich hitu ich nho, khong c6 kha nang diéu ti€t dong chay véi cac ché do
dai han (nhi€u nam, ndm, thang), ma chi di€u tiét dong chay vdi ché d§ ngan han
nhu diéu tiét ngay dém.
Véi so d6 khai thac dang song — chay, nha may thuy dién chii yéu phat dién dya
trén co so che do dong chay dén tuyén cong trinh. Khi dong chay dén tuyeén cong
trinh nho hon luu lugng thiét k&, ho chira s€ thuc hién ché d6 dicu tiét ngay dém.
Khi dong chay dén tuyén cong trinh 16n hon luu luong thiét ké, nha may thuy
dién s€ lam vi¢c voi cong suat to1 da (cong suat 1ap may), lugng nude du s€
duoc x4 qua cong trinh xa.

Nguyén tic xac dinh hiéu ich ning lwong.

Hi¢u ich ndng lugng cia dy an co thé dugc xac dinh tr cac tri sd trung binh
thang. Hiu ich nang luong cua dy 4n duoc thé hién béi cac gia tri cong suat
trung binh thang, san luong dién trung binh thang va kha ning tham gia phu biéu
d6 phu tai.

Cong suit trung binh thang ctia nha may thuy dién duoc tinh toan theo cong thic
sau:

N=09.81xnx Qpd x Htt/ 1000
Trong do6:
- N : cong suét trung binh thang, MW;
- 1 : hiéu suét t6 may (0.89);

Htt : cot nudc trung binh phat dién, m;
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3.4.

3.4.1.

3.4.2.

- Qpd: luu lugng trung binh ngay qua turbin nha mdy thiy dién, m%/s.

Cot nudc trung binh phat dién dugc xac dinh trén co s& sy chénh 1€ch cao trinh
muc nudc thuong luu va ha luu, trir di tong t6n that cot nudce trén tuyén ning
luong. Gia thiét nha may luon tham gia phi phan dinh cta biéu do phu tai (tiy
thudc vao gia tri cot nudc, nha may ludn phat dién véi cong suat kha dung). Nhu
vay, muc nudc ha luu va ton that cdt nude, s8 tuong ung voi luu luong chay
may lon nhét (tuy thudc cot nude), duge xac dinh tir cdc quan hé luu lugng —
muc nudce ha luu va luu lugng — ton that cot nudc.

Sb gid chay may trong ngay dugc xac dinh boi cong thirc:
tem = N/ Nmax = de/Qmax
San luong dién trung binh thang ctia nha may thuy dién xac dinh theo cong thirc:
E=Nxt

TINH TOAN THUY NANG, LUA CHON CAC THONG SO CHiNH.
Cac phuong an xem xét.

Thuy dién Nude Long 2 dugc khai thac theo so d6 dap dang - dudng dan nudc -
nha may. Dap chinh trén song tao nén ho chira, dap va hé théng duong dan nuéc
(ham dan va dudng 6ng ap luc) tao cot nude phat dién, nha may thuy dién dugc
bb tri & phia ha luu.

Céc phuong an tinh toan thily ning, thity loi phuc vu viéc nghién ctru ti wu, xac
dinh céc thong s6 co ban cia du 4n thily dién Nudc Long 2. Trén co sé nghién
curu, phan tich cac dac trung vé dia hinh, dia chat trong giai doan bao cao nay
xem xét cac phuong an, xay dung tir to hop céac thong sé co ban sau:

- Muc nuéc dang binh thuong (MNDBT) ctia hd chtra duoc xem xét véi cac
phuong an tir cao trinh 878 m dén cao trinh 882 m, budc 2 m;

- Muec nude chét (MNC) tuong tmg duoc xem xét voi chiéu cao lam viée cia
ho chia 1 m, dam bao cho hd chira c6 mot phén dung tich thuc hién ché do
diéu tiét ngay dém.

- Dbi v6i phuong an MNDBT /MNC lya chon, xem xét cac phuong an cong
suat lip may khac nhau (2x3.1 MW, 2x3.2 MW va 2x3.3 MW).

Danh gia hi¢u ich niang lwgng cua cac phwong an xem xét.

Lwa chon cao trinh mwe nwéc dang binh thwong.

Két qua tinh toan thuy ning thuy loi cic phuong an MNDBT thuy dién Nudc
Long 2 cho ¢ bang 3.1.

Qua cac két qua tinh toan co thé nhan thay: Khac biét vé gia tri dién luong trung
binh nhiéu ndm giita cdc phwong 4n ti 1¢ thuan véi sy gia ting cot nudc.

Két qua tinh toan phan tich kinh té cho thy phuong an cao trinh muc nuée dang
binh thudng 880 m ¢ chi tiéu kinh té cao nhat. Do viy cao phuong an muc
nudc dang binh thuong tai cao trinh 880 m duoc lua chon.
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Bang 3.1. Két qua tinh toan thiy ning cac phuong an MNDBT

TT Chi tiéu Pon vi Cac phwong éan
1 | MNDBT m 879 880 881
2 | MNC m 878 879 880
3 | MNHLit m 7105 | 7105 | 7105
4 | Vtb 10°m® | 0.041 | 0.063 | 0.081
5 | Vhi 10°m® | 0.018 | 0.022 | 0.035
6 | Qtb m®/s 2.09 2.09 2.09
7 | QOmax m/s 4.62 4.60 4.58
8 | Hit m 162.3 | 163.3 | 164.3
9 | Ndb MW 0.39 0.39 0.39
10 | NIm MW 6.4 6.4 6.4
11 | Etb 106 kWh | 19.71 | 19.90 | 20.05
12 | S6 gio sdeslm gio 3080 3109 3133
13 | Vén kinh té 10° VND | 202.855 | 206.484 | 217.881
Xay lap| 10° VND | 108.828 | 113.101 | 120.277
Thiét bi 10° VND | 57.259 | 66.164 | 57.259
Khac| 10° VND | 36.768 | 27.219 | 40.435
Chi tiéu kinh té
14 NPV| 10° VNP | 51.857 | 55.202 | |55.034
B/C - 1.25 1.27 1.26
EIRR % 12.62 | 12.87% | | 12.64

Lwa chon cong suit lap may, sé to may.

Két qua tinh toan thuy niang thuy loi cac phuong an cong suit lap may, sb t6 may

thay dién Nudc Long 2 cho ¢ bang 3.2.

Bang 3.2 Két qua tinh toan thuy ning cac phuong an cong suat

TT Chi tiéu Pon vi Cac phwong an
1 | MNDBT m 880 880 880
2 | MNC m 879 879 879
3 | MNHLit m 7105 | 7105 | 7105
4 | Vib 10°m® | 0.063 | 0.063 | 0.063
5 | Vhi 10°m® | 0.022 | 0.022 | 0.022
6 | Qtb m®/s 2.09 2.09 2.09
7 | Omax m/s 4.45 4.60 4.76
8 | Hit m 163.3 | 163.3 | 163.3
9 | Ndb MW 0.39 0.39 0.39
10 | NIm MW 6.2 6.4 6.6
11 | Etb 106 kWh | 19.57 | 19.90 | 19.99
12 | S6 gio sdcslm Gio 3157 3109 3029
13 | Vén kinh té 10° VND | 200.875 | 206.484 | 215.430
Xay lap| 10° VNP | 107.286 | 113.101 | 119.831
Thiét bi 10° VND | 56.348 | 66.164 | 58.274
Khac| 10° VND | 37.241 | 27.219 | 37.225
Chi tiéu kinh té
14 NPV| 10° VNP | 49.955 | 55.202 | |57.523
B/C - 1.25 1.27 1.26
EIRR % 12.65 | 12.87% | | 12.66
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3.5.

Két qua tinh toan phan tich kinh té cho thiy cong suat lap may 6.4 MW véi 2 to
may c6 chi tiéu kinh té cao nhat. Do vdy phuong an lap 2 t6 may vai téng cong
suat 6.4 MW, muc nudc dang binh thuong tai cao trinh 880 m duoc lua chon.

PAC TRUNG THUY NANG PHUONG AN CHON

Str dung chudi dong chay trung binh ngay 40 nim, tir nim 1982 dén nam 2021,
tién hanh tinh toan thiy nang xac dinh cac thong s6 thuy nang co ban cia dy an
nhu sau:

- Luu luong trung binh nhiéu nim dén tuyén cong trinh 1.21 m%/s;
- Luu luong b sung tir du 4n Nudc Long 1 bang 0.88 m®/s;

- Luu luong thiét ké (qua turbin) 4.60 m3/s;

-  MNDBT 6 cao trinh 880 m, MNC & cao trinh 879 m,

- Cao trinh MNHL min 705.5 m;

- Cot nudc tinh toan 163.3 m;

- Cong suit dam bao (tan suit 80%) 0.39 MW;

- Cong suat lap may 6.4 (2x3.2) MW;

- Dién lugng trung binh nhiéu nam 19.90 triéu kWh;

Téng hop két qua tinh toan thay ning theo chudi dong chay trung binh thang cho
& cac bang “Dong chay trung binh thang qua nha may”, “Cong suét trung binh
thang” va “Pién luong trung binh thang”. Puong duy tri cdng suat trung binh
thang va dién lugng trung binh nam xem tinh toan thuy nang.

bac trung nhi€éu nam ché do lam viéc cua du an thay dién Nudc Long 2 duogc
xac dinh bdi cac yéu to sau:

- HO chua lam viéc véi ché do diéu tiet ngay dém, myuc nudc trong hd chira
thuong ¢ muc xap xi cao trinh MNDBT;

- San luong dién trung binh hang nam dat gia tri 19.90 tri¢u kWh.
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4.1.

41.1.

41.2.

4.2.

4.2.1.

CHUONG 4 : CONG TRINH THUY CONG
CAP CONG TRINH VA TAN SUAT THIET KE CHINH
Cép cong trinh:

Theo QCVN 04 - 05 : 2012/BNNPTNT: Quy chuén k§ thuat qudc gia cong trinh

thiy 1o - cac quy dinh chil yéu vé thiét ké. Dy 4n thuy dién Nudc Long 2 gdm

co:

- H) chira c¢6 dung tich tng v6i MNDBT < 3 triéu m® — cong trinh thudc cip
1V;

- Dap dang 1a dap BTTL c6 chiéu cao 16n nhat 15.0m dit trén nén d4 — cong
trinh thudc cap I11.

Theo théng tu s6: 03/2016/TT-BXD ngay 10/3/2016 ctia B6 Xay dung “Quy

dinh vé phéan cép cong trinh xay dung va hudng dan ap dung trong quan 1y hoat

dong dau tu xdy dung”. Nha mdy thay dién c6 cong suat lip may < 30MW —

cong trinh thudc cép II1.

Nhu vay du 4n thay dién Nudc Long 2 13 cong trinh thudc cap II1.
Tén suét thiét ké chinh

Véi cong trinh cap 11, cac tin sut thiét ké theo QCVN 04-05 : 2012/BNNPTNT
nhu sau:

- Tan suat luu lugng thiét ké : 1.5%
- Tan suét luu luong kiém tra: 0.5%
- Tan suat luu lugng dan dong va chin dong thi cong: 10%
- Tan suat dam bao phat dién: 85%
- Thoi gian dung tich bdi lang ciia hd chira 1a: 50 nam

PHUONG AN TUYEN CONG TRINH
Phuwong an tuyén ap luc

Nguyén tic bd tri tuyén ap luc

- Vé mat dia hinh 1 tai cic vi tri c6 dia hinh hai bén dbc, long song hep dé
chiéu dai dap 1a ngan nhat, tuong ung véi khéi lugng nhé nhat.

- V& dia chat 1a tai cac vi tri ma tang phu dit mong, ting cudi soi 10ng subi
mong dé khéi lugng dao hd mong 1a it nhat.

Can cir vao binh @6 1/500 khu vuc tuyén déap, két qua khoan dia chat két hop véi

di thuc dia khao sat toan bo vung tuyén khu vuc cong trinh thay rang:
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4.2.2.

4.3.

4.3.1.

- Tai vi tri long sudi c6 cao d6 tu nhién 872.8m tré vé ha luu 1a khu vuc long
song c6 do doc 16n nudc chay manh, phia thugng luu 14 khu vuc dia hinh
bang phang md rong co6 thé tao bung ho. Long sudi 16 da goc, khong co tang
lan.

Kién nghi dit tuyén ap luc tai vi tri co6 cao do ty nhién 872.8m, v6i vi tri nay sé
tan dung t61 da cot nudc dia hinh, gidm dién tich ngép lut, giam khoi luong khu
dau mo1 cling nhu giam gia thanh cong trinh.

Phwong 4n tuyén ning hrong

Nguyén tic bd tri duong him: Tranh nhitng khu vuc c6 diéu kién dia chit cong
trinh, dia chat thuy van bat lgi. Tuyén duong ham phai ngan nhat, vi tri ctra vao
va cura ra thuan loi.

Nguyén tic bd tri duong éng ap luc va nha may: Puong dng ap luc phai dat tai
cac vi tri song trau dé khoi lugng dao 1a it nhat, nha may phai dat tai vi tri c6 dia
hinh bang phang dé khoi lugng dao it nhat va tan dung dugc cdt nudce phat dién
16m nhat, dong thoi dudong ong phai ngan nhat.

Can cr vao binh d6 1/500 khu vyc tuyén ham dan, duong 6ng ap luc va nha

may, két hop vo1 cong tac di thuc dia khao sat kién nghi:

- bat tuyén ham bén trai sudi La E di qua khu vuc c6 cao d6 tu nhién la 890m
dén 1140m; tuyén duong ong theo song trau cao do ty nhién tr 855.0m dén
715.0m;

- Nha may tai vi tri c6 cao do day subi 1a 705.0m.

Viéc dat nha may tai khu vuc nay rt thuan loi, do gﬁn duong giao thong, tuyén
duong ong 1a ngan nhat.

PHUONG AN KET CAU CONG TRINH
Két cAu dap ding

Cin ctr vao két qua khoan khao sat dia chét thiy rang ting phu dit ¢ hai vai dap
twong d61 mong:

- Viéc sir dung két cdu dép 1a bé tong trong luc sé& ré hon vi khéi luong dao va
do bé tong dap s€ nho.

- Viéc sir dung dap dat s& dat hon dap bé t6ng trong luc, do cong tac tim kiém
mo dét s& gip kho khin trong cong tac dén bu do khu vuc cong trinh 13 dat
trong cay va trong rimg san xuét, du’O‘ng thi cong tir chan cong trinh td1 cac

mo dat tuong dbi xa, ngoai ra do tang phu day khi lam dap dat phai lam
tuong chin BTCT thuong va ha luu dap cao, s& phat sinh thém kinh phi.

Qua nghién ctru tinh toan so sanh giira cac phuong an, thiy rang viéc st dung
dap BTTL la ré nhat, do d6 kién nghi két cau dap dang hai bo 1a dap BTTL.
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4.3.2. Két cAu v6 ham

Do
cot

ham c6 thiét ké hdm c6 ap ngay sau CLN nén kién nghi vé him boc bé tong
thép M250 day 0.25m.

44. QUY MO CAC HANG MUC CONG TRINH

44.1. Dap dang

Loai: bap BTTL
Cao trinh dinh dap: 882.5m
Chiéu rong dinh dép: 3.0m
Chiéu dai dap (ca hai bén):  63.85m
Chiéu cao 16n nhat: 15.0m

Pap c6 két cAu than dap 13 bé tong M150, mit thuong luu 13 BTCT M200 day
(0.5+1)m, ban day la bé tong M200 day 1.0m.

4.4.2. Dap tran

Pap tran tu do Piano dugc thiét ké voi nhiém vu dam bao xa duoc lii thiét ké
va 10 kiém tra.

Pép tran duoc dat gitta long song véi phan két cau than dap bang bé tong
M150, mit tran nudc 1a bé tong cdt thép M250 gdm cac phim vao va phim
ra. Mat thuong luu 1a BTCT M200 day 1.0m, day dap la BTCT M200 day
0.75m, mat ha luu BTCT M250 day 0.6m. Pap tran khong bd tri cau giao
théng.

Mat dap tran dugc thiét ké theo kiéu Piano, tiéu nang bac.

Pép tran gdbm 1 khoang véi tong chiéu rong 13 30m, tan suét 1i thiét ké P =
1.5%, Quis% = 344.4 m¥s, luu luong x4 qua tran Gng voéi 1i thiét ké 1a Q -
max=331.9m%/s, muc nude li thiét ké 881.41m. Tan suit li kiém tra P =
0.5%, Qosw = 420.2 m3s, luu lugng xa qua tran ung voi 1 kiém tra 1a
Qmax=404.9m3/s, muc nudc 1i kiém tra 881.64m.

Cao trinh ngudng tran: 880.0m
Cao trinh day tran: 868.50m
Chiéu cao 16n nhét: 11.5m
Chiéu rong day tran: 9.35m
Chiéu rong toan bo tran: 30.0m

4.4.3. Cong xa cat (Cong din dong)

Cdng xa cat bang BTCT M200, nam bén bo trai dap tran, c6 cac thong sd nhu
sau:

Kich thuéc bxh: 2.0x2.0 m
Cao trinh nguong: 873.5m
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4.4.4.

4.4.5.

4.4.6.

4.4.7.

- Cao trinh dinh: 882.5m

Giai doan thi cong, cong duge tan dung dé dan dong thi cong, giai doan van
hanh, cong c6 nhiém vu xa cat cho cong trinh.

Cira lay nwéc dau ham

Ctra 1y nuéc bang BTCT, nim bén bd trai cach dip 70m, c6 cac thong sb nhu
Sau:

- Kich thudc cdng lay nude bxh: 2.0x2.0m
- Cao trinh ngudng cong 14y nude:  874.0 m
- Cao trinh dinh céng 1ay nudc: 882.5m

Pé phuc vu cho cong tac sira chira, tai cira 1y budc bb tri van phang va van sta
chira c6 kich thudc bxh=2.0x2.0m.

Trén ctra 1y nudc b tri hé thdng toi dé van hanh luéi chin rac, sta chira, duy tu
bao dudng thiét bi ¢ cira 1ay nude.

Ham din nuéc

Ham BTCT M250 day 25cm c6 mit cit chit U ngugc kich thude thong thay
2.0mx2.0m;

- Tong chiéu dai: 1169.91m

- Cao d6 day dau ham: 874.0m

- Do ddc ham: Tir CLN dén km 0+224.94 ¢6 d6 dbc i=10%; doan tiép theo dén
km 1+078.67 c6 d6 dbc i=1.5%; doan con lai dén cira ra ham c6 do doc
iI=0%.

Puong ong ap luc

Puong 6ng ap luc dat ho, cd bd tri 5 mb néo, co bd tri cac khép nhiét. Puong
ong ap luc c6 cac thong sé chinh nhu sau:

- DPuong kinh trong: 1.2m
- Tong chiéu dai: 357.0 m
- Chiéu day thép lot: 10+14mm

Cac md néo bd tri tai cac doan ubn cong va thay ddi do ddc, duoc dat trén nén
dat, tai cac mo néo bo tri cac coc duong kinh D=1.5m. M6 néo dang kin, cé két
cau bé tong cot thép M200.

Céc md d& phan 16n dit trén 16p 1AL, eQ, khoang cach cac mé d& 1a 10m. Mo
do dang truot, dugc gan vao cac bé dd bang bé tong cot thép M200.

Nha may thuiy dién va kénh xa

Nha méy thiy dién kiéu hd nam & ving dia hinh c6 cao trinh 711-720m. Mdng
nha mdy nam trén da goc 1B, tai cac vi tri dao td1 cao trinh ddy mong ma chua
gap da goc thi tiép tuc dao dén déi dé 1B, sau do do6 bu bé tong dén cao trinh day
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4.4.8.

4.5.

mong thiét ké. Nudc tir nha may xa vé ho thuy dién Nude Long (bac dudi cia
thuy dién Nudc Long 2).

Nha may thuy dién c6 thong s nhu sau:

- Chiéu dai: 35.8m

- Chiéu rong; 19.3m

- Chiéu cao: 26.7m

- Loai tuabin: Francis truc ngang
- S6 to may: 2

- Cong suit lap may: 6.4 MW

- Cao trinh tdm tua bin: 708.6 m

- Cao trinh san lap rap: 707.7 m

Kénh x4 c6 mit cat hinh thang, chiéu dai 237m, chiéu rong day 6m, d6 doc day
i=0.1%, xa nudc trd lai sudi La E (Iong hd thuy dién Nudc Long), ddy va mai
kénh duogc gia ¢b bang BTCT M200 day 0.2m.

Tram phén phdi dién
Tram phan phéi dién kiéu ti dat trong nha may, cap dién ap 22kV.
THIET BI QUAN TRAC

Cong trinh thily dién Nuéc Long 2 thudc cap III, dap dang la dap Bé tong trong
luc, nén dap duoc b6 tri khoan phut chéng tham.

Theo TCVN 8215:2009 "Céng trinh thuy lgi — Cac quy dinh chu yéu vé thiét ké
bb tri thiét bi quan tric cum cong trinh dau mdi” can bb tri quan trac tham, quan

trac chuyen vi, quan tric 4p luc kéo cdt thép. Chi tiét hé théng mdc quan tric s&
duoc thé hién trong giai doan BVTC.
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46. TONG HQOP KHOI LUQONG CONG TRINH
N N Pon | Pap dang+ | Cira ldy | Pubngéng | Nhamay+ | COngtrinh Téng
STT NOi dung cong vige vi Pap tran nuéc Duong ham ap luce Kénh x4 tam phP ¢ cong
vu thi cong
A | PHAN XAY DUNG
| | Phat quang rimg m? 2,850.00 2,000.00 8,000.00 12,850.00
Il | Dao dép dat, da, cat
1 | Pao dat ho m?3
-Cép2 m?3 55,223.80 3,437.00 11,189.00 1,187.10 165.00 |  71,201.90
-Cép 3 m?3 545.00 1,980.00 160.00 2,685.00
-Cép 4 m?3 4,927.00 1,980.00 129.00 7,036.00
2 | Pao dahé m3
-Cép 4 m?3 7,390.00 550.00 105.00 8,045.00
-Cap 3 m?3 825.00 600.00 1,425.00
-Cép2 m?3 3.00 6,947.00 105.00 7,055.00
-Ciap 1 m?3
3 |Pipda m?3
4 | Pap dat m? 5,620.00 168.00 1,470.00 |  14,530.00
5 | Pao lem 695.00 695.00
Il | Cong tac bé tong, cbt thép
1 t\éismh nén truge khido be o 900.00 4500 |  2,900.00 236.00 518.40 4,599.40
2 | Bétong: m?3
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A I a1k \ y N ooz Cong trinh 2
srr|  Notdwgeinguge | Pon | Diding | Conliy g iy | Drimaing | MRS e | Lins
vu thi cong
- Bé téng lot M150 m?3 90.00 4.80 23.60 1,823.40 2.70 1,941.80
- Bé tdng M200 3,622.43 3,622.43
- Bé tbng M200 m?3 3,008.96 504.00 5,520.00 794.00 1,102.00 126.30 10,928.96
- Bé tong M250 m?3 810.00 810.00
- Bé tdng M300 m?3 159.00 159.00
3 | Van khudn m? 4,018.00 318.00 1,296.00 940.00 2,870.00 16,338.00
4 | Cbt thép cho BT tan 70.60 14.10 179.43 34.60 75.51 374.24
IV | Céc cbng tac khac
1 | balat m?
3 | Pap cat m3
4 | Pap da tang loc m?3
5 | Pa cap phdi mat duong m?
5 | baxay m?3 752.00 226.80 18.00 83.10 1,079.90
6 | Khoan phun gia cd md 356.00 2,691.00 356.00
7 | Phun xi mang 100kg 178.00 178.00
8 | Trong co m? 5,360.00 1,415.00 2,688.00 9,463.00
9 C)ng nhya m 42.00 108.00 90.00 240.00
10 82%’212/ ly tdm duc san m 24.00
11 | Ong thép $90 m 15.00
12 ﬁ;)o tim nhya duong 212 488.00 488.00
13 | Khép nbi dong m?2
14 | Khép ndi PVC md 97.00 97.00
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srr| Nodmgcngvige | Do | Dipdine | Clully |y i | Deimeing | M3 | e | T
’ : ) vu thi cong :

15 | Vai dia k¥ thuat m? 70.00 70.00
16 | Lan can tan 1.80 1.80
17 | Pha bo dé quay m?® 736.00 736.00
B | PHAN THIET BI

| | Thiét bi co dién nha may MW 6.4 6.40
Il | Thiét bi co khi thuy cong Tan 12.14 12.45 187.28 15.50 227.37
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5.1.

5.1.1.

5.1.1.1

5.11.2

CHUONG 5 : THIET BI CONG NGHE
THIET BI CO KHi THUY CONG

Thiét bi co khi thuy cong duogc b tri tai cac hang muc cong trinh sau:
- Cdng dan dong;

- Cira lay nuéc dau ham;

- Duong dng ap luc;

- Ha luu nha may;
Cong din dong

Trong thanh phan thiét bj co khi gom:

- Cira van stra chita — loai phang banh xe, BXHXHAL = 2.0x2.0x8.14 (m)
- Cira van van hanh — loai phiang banh xe, BxHXHAL = 2.0x2.0x8.14 (m)
- Céc chi tiét dit sin cho khe ctra van

- May nang truc vit chay dién, Qn = 20 tan.

Cura van stra chira ¢6 nhi€ém vu dong dé stra chita ctra van van hanh. Ca hai bg
ctra van déu dugc nang ha bang may vit dién va nang/ha trong di€u kién nudc
nudc dong, co6 chénh ap.

Cira van van hanh/Cira van stra chira

Cira van dugc to hop thanh 1 manh trude khi dua vao khe van, co két ciu han.
Dam doc va dam ngang c6 mat cat t6 hop. Ban mat bang thép va dat ¢ dat ¢ phia
thuong luu.

Gioang chan nudc bao gom hai bo giodng bién va mot bo gioang dinh bang cao
su c6 bién dang chir P, mot bd giodng day bién dang chit nhat. Toan b giodng
chan nudc dugc bo tri phia ha luu.

Ctra van van hanh dugc nang/ha trong nudc dong, 6 chénh ap.

Cic chi tiét dit sin cira van

Chi tiét dat sin dung dé dan hudng chuyén dong cira van khi ha va truyén tai
trong 1én bé tong.

Chi tiét clra van dit sdn duoc lam theo cac cum riéng, cau tao tir dudng lam viéc
va duong nguoc lai.

Puong 1am viéc trong ving 1am viéc c6 dang han chir I tir thép tam.

Puong lam viéc trong vung khong lam viéc va duong chay nguoc dugc lam
bang thép tam day 10mm. Ngudng lam tir thép chir 1.
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5113

5.1.2.

5121

Theo dudng tiép xtc voi dém cao su, banh xe, thanh ép nguoc duogc han thanh
det bang thép khong gi.

Puong lam viéc va duong chay nguoc dugc gan vao bé tong bang cac ban néo.
May dong mé truc vit

May dong mé kiéu vit me dai 6c vua chay dién vira c¢6 thé van hanh bang tay
duoc bo tri € dong mod ctra van sura chita va cira van van hanh voi cac thong so
chinh sau:

- Sirc nang 20 tan

- Van tdc ning ha 0.15m/phut

- DPuong kinh vit me D=0100

- Luc quay tay 15kg

Cira lay nuéc

Thiét bi co khi thuy cong cira 14y nudc gém co:

- Ludi chan rac, BxHXHAL = 2.0x3.0x7.64 (m)

- Ctra van stra chira, BxHxHAL = 2x2.0x7.64 (m)

- Cira van sy ¢, BxHXHAL = 2x2.0x7.64 (m)

- May nang truc vit, Qn = 20 tin

- Chi tiét dat sin ludi chin rac va cira van

- Paling dién dit trén khung thép, Qn =5 tin

Cira nhan nude c6 1 khoang bao gom ludi chin rac, cira van stra chita va ctra van
van hanh.

Ludi chin rac (LCR) duoc dit trong ranh riéng. Ludi nham ngan rac, vat ndi roi
vao tuabin.

Hai bd ctra van, mot bd van he‘l,nh,v mot bo C}fra van sura ghfra la logi van phéng
banh xe co nhiém‘vu dong su co dé bao vé to may yé tuyén duong o6ng. Ctra van
van hanh trong diéu kién nudc dong, c6 chénh ap bang may vit dién.

bé phuc vu sua chira lép 9deit, van hanh ludi chin rac, cira van su dung palang
dién dat trén khung thép dé nang ha.

Luwéi chin rac
LCR gdom 1 phan doan c6 nhiém vu ngin rac trdi theo trong dong nudc vio
trong tua bin.

Céc thanh ludi c6 kich thudc mit cat ngang: 10x100 mm; khoang céach gitta cac
thanh ludi 1a 100 mm; mat cat cac thanh ludi dugc thiét ké hop 1y, han ché ton
that cot nude di qua ludi.

Ludi chan rac duge nang ha bang palang strc nang 5 tan.
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5122

5123

5.12.4

5.1.2.5

Cira van stra chira/ctra van van hanh

Ctra van duoc t6 hop thanh 1 manh trude khi dua vao khe van, c¢6 két cau han.
Dam doc va dam ngang c6 mat cat t6 hop. Ban mat bang thép va dat & phia
thuong luu.

Gioang chin nudc bao gdm hai bd giodng bién va mot bo gioang dinh bang cao
su c6 bién dang chit P, mdt bo giodng day bién dang chit nhat.

Cura van dugc dong trong trang thai nudc dong c6 chénh ap.

Cic chi tiét dit sin cira van

Chi tiét dat sin dung dé dan hudng chuyén dong cira van va truyén tai trong 1én
bé tong.

Chi tiét dat sin duoc lam theo cac cum riéng, ciu tao tir duong lam viéc va
dudng nguoc lai.

Puong 1am viéc trong ving 1am viéc ¢6 dang han chir I tir thép tAm.

Puong lam viéc trong vung khong lam viéc va duong chay ngugc dugc lam
bang thép tim day 10mm. Ngudng lam tir thép chir L.

Theo duong tiép xuc voi dém cao su, thanh truot, banh xe duoc han thanh det
bang thép khong gi.

Pau phia trén cta khe phai duoc 1am vat hop 1y dé dé dang dua ctra van vao khe
dan huéng.

Puong 1am viéc va dudng chay nguoce dugc gin vao bé tong bang cac ban néo.
Cic chi tiét dit sin LCR

Chi tiét dit sdn dung dé hudng chuyén dong cac phan doan ludi. Chi tiét dat sin
cua ludi gobm duong lam viéc va duong chay nguogc, dau ranh dugc boc tam bé
tong cot thép. Tat ca ranh duogc 1am tir thép tam day 10mm. Ngudng chi co6 trong
cac ranh va dé goi cac cot dd cua phan doan ludi chan rac. Dam ngudng day
dugc lam tur thép tam.

Chi tiét dit sdn dugc gan vao bé tong bang cac ban néo.

Dau phia trén cta khe 1u6i phai dugc 1am vat hop 1y dé dé dang dua cac xéc-xi
vao khe dan hudng. Ngudng day khe ludi phai dugc tao hinh dé giam nguy co
tich tu da va cat.

May déng mé VD20

May dQng mf")’ kiéu vit me dai ¢ Vl‘%’a chay di¢n Vl‘Ia’ c6 thé van hanh bang tay
dugc bo tri d€ dong md cura van sy ¢ voi cac thong so chinh sau:

- Sirc nang 20 tin

- Van tbc ning ha 0.15m/phut

- Duong kinh vit me D=80
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- Luyc quay tay 15kg.

5.1.2.6 Palang di¢n

5.1.3.

D¢ nang ha ctra van va ludi chan rac st dung palang di¢n, stc nang 5 tan, voi
cac thong so6 chinh sau:

- Stic nang 5 tan

- Van tdc ning ha 0.25m/phut

- Van tdc di chuyén 5m/phut.

Puong 6ng ap lwe chinh

Puong 6ng duge thiét ké vai cac thong sb chinh sau:

- Poan dng thép 16t ham sau Ctra 1ay nudc: @ = 2.0m, § = 10mm (chuyén tiép
vudng => tron => vubng).

- Df)an 6pg thép 16t tai cua ra hén}: ® = (2=>1.6=>1.2)m, & = 10mm (chuyén
tiép xuong cac duong kinh nho dan).

- Puong dng hé bat dau tir Nha van, thiét bi bd tri trong nha van bao g,é)m van
dia @ = 1.2m, Cot ap lam vi¢c P > 1.0MPa, palang dién tai trong 3.0 tan.

- Poan 6ng chinh: ® = 1.2m, § = 10+12mm.

- Doan chac ba: 6 = 14mm

- Poan dng nhanh vao 2 t6 may: D0=0.8m, § =10mm.

- Coét nudc tinh: Ht=172.4m

- Cot nudc tinh toan max: Htt=224.4m

Tuyén 6ng bao gém 1 dng chinh din nudc vao 2 té may, doan dau 1a doan thép
16t trong ham c¢o6 kich thude 2.0x2.0m chuyén ti€p sang tiét dién tron d1.6m.
Doan ong chinh tiét dién tron ®1.2m. Sau doan chac ba chia nudc cho 2 t6 may
tiét dién ong 0.8m va dugc ldp vadi van trude tuabin. Chiéu day thép cua cua
tuyén ong la 10+14mm. Pham vi cung cap tuyén duong ong ap luc vuot qua
tuong thuong luu vao trong nha may mdt khoang 0.80m.

Giira cac md néo 1a cac md d& trung gian, dang mé d truot. Khoang cach gitra 2
mo d& trung gian khoang 10m. Phia sau mdi mé néo dugc bo tri mot khép nhiét
va mot cira tham.

Tuyén duong 6ng phai duge tinh todn dén trudng hop cac md dd trung gian lan
khong déu do dia chat yéu, do 1an 16n nhat tai tdm ddy méng mo 4o 1a ~1.09 cm.
Vit lidu dugc str dung dé ché tao thép 16t ham ton thiéu phai dam bao céc chi
ti€u co ly nhu sau:

- Gi6i han bén kéo b =470 + 630 MPa
- Gi6i han chay - 6C = 325 + 345 MPa
- Do dan dai twong dbi : 8= 21%
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5.1.4.

5.14.1

5.14.2

5.1.5.

Thiét bi co khi ha lru nha may
Thiét bi co khi ha lvu ding dé dong cira ra cia 6ng hit.

Trong thoi gian sira chita hay kiém tra tua bin va duong dan dng xa, cac khoang
ha luu dugc dong bang cura van phang trugt.

Van hanh ctra van stra chira dugc thuc hién bﬁng palang dién stc nang 5T b tri
trén dam cong xOn phia ha luu nha may.

Khi khong lam viéc ctra van dugc treo trong khe van.

Thanh phan thiét bi co khi & ha luu gém:

- Cua van stra chita, BxHXxHAL = 2.9x3.0x12.7 (m) chia la 2 phéan doan.
- Chi tiét dat sin cira van sira chita

- Palang dién 5T.
Cira van suwa chira

Ctra van duoc t6 hop thanh 1 manh trude khi dua vao khe van, c¢6 két cau han.
Dam doc va dam ngang c6 mit cat to hop. Ban mit bang thép va dit & hudng
khong co ap.

Gioang chin nudc bao gdm hai b giodng bién va mot bd giodng dinh bang cao
su c6 bién dang chitr P, mot bd giodng day bién dang chit nhat. Toan by giodng
chan nudc duge bd tri phia khong co ap.

Cira van duoc dong trong trang thai can bang ap luc.

Cic chi tiét dit sin cira van

Chi tiét dat sin dung dé dan hudng chuyén dong cira van khi ha va truyén tai
trong 1€n bé tong.

Chi tiét ctra van dit san duoc lam theo cic cum riéng, cau tao tir dudng lam viéc
va duong nguoc lai.

Puong 1am viée trong ving 1am viéc c6 dang han chir I tir thép tAm.

Puong lam viéc trong viung khong lam viéc va duong chay nguoc dugc lam
bang thép tam day 10mm. Ngudng lam tur thép chir 1.

Theo duong tiép xuc vo1 dém cao su, thanh truot duoc han thanh det béng thép
khong gi.

Puong lam viéc va duong chay ngugc dugc gan vao bé tong bang cac ban néo.

Théng ké khoi hrgng thiét bi co khi thuy cong
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Bang ké khoi lwgng thiét bi co khi thity cong

Pac tinh So KLgbV | Tong Kl
T Danh mye k§ thudt | lwgng | PV1 (T%m) (%) i
I | Cira x4 cat 19.40
1 | Cura van stra chira Bo 1 1.59 1.59
2 | Thép khe van stra chira B0 1 5.83 5.83
3 | Ctra van van hanh Bo 1 1.59 1.59
4 | Thép khe van van hanh Bo 1 5.83 5.83
5 | Vit me, gia do Bo 2 0.75 1.50
6 | May dong mo Bo 2 0.65 1.30
7 | Khdi lugng khac Bo 1 1.76
Il | Cira 1ay nuée 20.8
1 | Ludi chan rac 2x3.0 (m) Bo 01 3.0 3.0
2 | Khe luéi chin réc B 01 3.1 3.1
3 | Ctra van stra chira 2x2 (m) Bo 01 2.0 2.0
4 | Khe van stra chira Bo 01 3.9 3.9
5 | Cura van van hanh 2x2 (m) Bo 01 2.6 2.6
6 | Khe van van hanh Bo 01 2.7 2.7
7 | Goi dd Bo 01 0.2 0.2
8 | Trycndi B 01 0.7 0.7
9 | Raytreo pa lang Bo 01 0.4 0.4
10 | Palang di¢n 5T 5T Bo 01 0.7 0.7
11 | Bé may vit Bo 01 0.4 0.4
12 | May dong m¢ (toi dién) 20T Bo 1.1 1.1
111 | Pwong ong ap luc 204.89
1 | Pudng ong chinh D=1.2m Bo 1 171.63 171.63
2 | Chac ba Bo 1 2.50 2.50
3 | Khép nhiét Bo 4 1.50 6.00
4 | Mb d& trung gian Bo 32 0.60 15.00
5 | Khéi luong khac Bo 1 9.76 9.76
IV | Nhavan 3.40
1 | Palang dién 3T 3T Bo 1 0.35 0.35
p | Puong chay cau tryc B6 1 0.24 0.24
(palang)
3 | Van dia D=1.2m D=1.2m Bo 1 2.50 2.50
4 | Khéi lwong khac Bo 1 0.31 0.31
V | Cira van ha luu 24.9
1 | Coavan Bo 2 8.0 16.0
2 | Khevan Bo 2 3.2 6.4
3 | Palang dién + dam Bo 1 1.0 1.0
4 | Khéi luong khac Bo 1 1.5 1.5
TONG KHOI LUQNG =1 +V 273.39

Cong ty cb phan xay dyng Phu Minh
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5.2.

5.2.1.

5.2.2.

THIET BI CO KHi THUY LUC

Gi6i thiéu chung

Tai cong trinh Thuy dién Nudc Long 2, thiét bi Co khi Thuy luc dugc dé cap
trong phan nay gom:

- Tuabin thuy luc Francis truc ngang

- May diéu toc dién thuy luc, k§y thuét sb

- May phat dién (thong sb co ban)

- Cache¢ théng k¥ thuat phu trg

- Cau truc gian may

Viéc thiét ké cac thiét bi co khi thuy lyc nham dap tng cac yéu ciu cua timg
chtrc nang. Kich thudce chinh, dang va két cau cua thiét bi co khi thuy lyc dugc
xac dinh trén quan diém k¥ thuat:

- Muc dich sir dung cua thiét bi

- Quy mé cbng trinh

- Tan sb van hanh

- Tam quan trong cta thiét bi

- Su tién g1 trong van hanh va bao dudng

- Pic biét quan tam t6i trinh do, k¥ thuat, cong nghé cua thé gidi hién nay va
trén quan di€ém kinh té.

B tri thiét bj tai gian may

Céc co quan quan Iy nha nude cho phép trong dé an sir dung céc chi dan ky thuat
va tiéu chuén hién hanh cua Quéc té dé bd tri cac thiét bi chinh. Trong dé an da
st dung cac hudng dan ky thuat, ti€u chuian Viét Nam, Nhat, Nga va cac tiéu
chuan Qudc té khic dé so sanh va luan ching cac giai phap bé tri, giai phap lua
chon: Kiéu loai, sb lugng va cong suat to may, loai nha may, két cAu va hinh
dang duong 6ng din nudc va tube bin, d6 dim sdu cta gian may theo yéu cau
chéng xam thyuc cua tua bin, cac cao trinh cua khu vuc ké can dan vao gian may,
cling nhu cao trinh 16n nhét cia muc nude ha lwu chinh 1a s6 liéu ban dau dé bd
tri thiét bi.

Diéu kién khi hau néng va do am cao, dé dang pha hoai bé mat kim loai thiét bi
nén chi c6 phuong an bd tri gian may véi két cAu bé tong cbt thép va mai che 1a
hop 1y, khong xem xét b tri thiét bi ngoai trdi, khong mai che.

- Do dim sau cua nha may duoc xac dinh bang cao trinh dit may. Trong dé an
d3 str dung cac phuong phap ctia Nga va mot sé chuyén gia phuong tiy (theo
cong thirc kinh nghiém va thuc nghiém) dé tinh toan, kiém tra cac thong sd
Tudc bin.
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- Chiéu cao Hs cua tudc bin 1a: -2.00 m (tir myuc nude ha luu max t6i tAm banh
xe cong tac) dam bao an toan khi thuc cho tua bin.

- Tubc bin va may phat dién t6 hop thanh t6 may truc ngang
- Cao trinh san lap rap 1a: 717.00m

- Cao trinh san lap may la: 707.70m

- Cao trinh dat may (Tam truc tuabin): 708.6m

- Cao trinh dinh ray cau truc: 725.50 m

Poi v6i nha may theo cac cao trinh chuan dugc néu trén thi viée thiét bi duoge
dua thang vao san lip rap, d& xudng va t6 hop bang cau truc gian may ngay tai
san lap rap, sau d6 chuyén lip thang vao vi tri lap dat bang cau truc 1a hop 1y
nhat, khong can xem xét thém phuong an khac.

Véi nha may Thuy dién Nude Long 2 d3 xem xét cao trinh san lip may va san
lap rap cao hon cao trinh myc nudc ha lvu max la 0.4m dam bao khong anh
huong toi thiét bi khi co i 16n nhat xuat hién.

Chiéu cao ctia gian may, ciing nhu chiéu cao cta diém dit ray cho cau truc dugc
xac dinh bang kich thudc cua chiéu cao tuabin (ong phan phoi) va may phat.

Cao trinh dinh duong ray cau truc duoc xéac dinh sao cho vdi cao trinh nay diém
thap nhét cia vat dugc nang luén ludn cao hon diém cao nhét cia to may 0.5m
khi di chuyén qua t6 mdy. Cao d6 dat ray di chuyén cau truc va chiéu cao gian
may s& dugc chinh xac lai sau khi thoa thuén v&i nha may ché tao tudc bin, may
phat.

Chiéu rong gian may ddng thoi ciing 14 chiéu rong san lap rap duoc xac dinh
bang khau do cua cau truc gian may, kich thudc 16n nhat cua vat dugc nang.
Chiéu rong gian may (kich thuéc trong) khoang 9.0m, vdi chiéu rong nay mép
ctia vat duge nang ludn ludn cach két cau xay dung tdi thiéu cho phép.

Chiéu dai san lép rdp duogc lya chon trén co s¢ so dd sép xép cac chi tiét, bd
phan chinh ctia mét to may, dam bao tat ca cac bd phan d6 déu nam trong tam
hoat dong cua cau truc gian may. Ngoai dién tich dé tap két va to hop thiét bi san
1ap rap con c6 dién tich cho phwong tién van chuyén vao san.

B tri thiét bi co' dién chinh trong gian may:
- Nha may kiéu 16 thién, bé tong cbt thép co mai che.

- Trong gian may bd tri cau truc khau d6 9.0m. Tap két thiét bi, t6 hop thiét bi
trén mat san lap lap va tur dé dua vao vi tri lap dat.

- Hai t6 mdy tua bin Francis truc ngang, khoang cach 2 tim t6 may 1a 13.0m
dam bao b tri ddy du cac thiét bi va dam bao khoang khong gian thao tac
van hanh.

- Céc budng phong, hanh lang cho thiét bi cong nghé va 16i di dugc bd tri dam
bao cac diéu kién di chuyén thiét bi, cac b phan bang cau truc, phuong tién
co giGi nho va cac thiét bi day trén san lap rap, khu vuyc sta chira.
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5.2.3.

5231

- Phia thugng luu nha may bd tri cac hé théng thiét bi phu nhu dau tua bin, hé
théng khi nén, h¢ thong nudc lam mat. Céc thi€t bi c6 trong lugng 16n nam
trong vung hoat dong cua cau truc dam bao lap dat va stra chira bao dudng.

Phia ha luu duoc bd tri cac tii bang dién va thiét bi dicu khién, thiét bi duoc

bb tri day dii va dam bao khong gian thao tac van hanh.

Chi tiét thiét bj

Tua bin va may diéu téc

¢ 80 li¢u co bdn ban dau

Muc nudc thuong luu

+ MNDBT:

+ MNC

Luu lugng

+ Luu luong 16n nhat nha may
+ Luu lugng trung binh:

+ Luu lugng bao dam:

Muc nudc ha luu

+ Muc nudc cao nhit ing véi lii kiém tra. (p=0.5%):

Cot nudce

+ Binh quan:

+ Tinh toan:

Cong suat

+ Cong suat lap may nha may:
+ Cong suat thiét ké 01 t6 may:

+ Cong suit dam bao:

¢ Loai tuabin va so to may

¢ Loai tuabin

Loai Tuabin dugc chon theo hinh 1" Chon tua bin thuy luc".

880.00m
879.00m

4.60 m/s
2.00 m?/s
0.32 m3/s

716.60 m

163.70 m
163.30 m

6.4 MW
3.2 MW
0.46 MW

Dbi v6i cot nuwde va cong suat nha may thiry dién Nudc Long 2 phu hop véi 2
loai tua bin 1a loai tua bin Pelton (Tuabin gao) va loai tua bin Francis truc ngang.

Tua bin Pelton mic du khéi lugng x4y dung giam hon so véi tua bin Francis, tuy
nhién van hanh phtrc tap, kho khan trong cong tac bao dudng va sua chira. Qua
phén tich va so chon thong nhat chon loai tua bin francis dé thiét ké cho Nha
may.

Cong ty cb phan xay dyng Phu Minh
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Selecting Diagram for the Application Range of Water Turbine

e

$ 38§

20

| ERSKERER |
REGION-OF TUBULAR TyRBINES

Il
e 2 .

e SO t0 may

n <0 ® 0w

» e
Qinm*'s

Dé t6i vu vé van hanh, stra chita voi cong suét 1ap dit ciia nha may 13 6.4 MW,
cot nudc tinh toan Hy=163.3m, luu luong qua nha may véi 2 t6 may Q =
4.6m?%/s, chon sb t6 may cho nha may Thuy dién Nuéc Long 2, Z=2 1a hop 1y,

dam bao cho nha may hoat dong tot & ché d6 ngay dém vao mua kho.

% CAC thong sé co bdn ciia tua bin

Loai tuabin Francis truc ngang
S6 t6 may z=2
Cong suét dinh mirc ca tua bin, MW 3.34
Cot nudc hiru ich 16n nhat, m 163.70
Cot nudc dinh muirc tuabin, m 163.30
buong kinh banh xe cong tac (pitch), m 0.65
Vin tdc quay dong bd, vong/phut 1000
Hiéu suat dinh mic tua bin, % n=90.3
Luu lugng 16n nhit qua tua bin, m3/s Qw =2.30
Cao trinh dat tua bin, m V =708.60
Tong khdi lwong tua bin dy kién, Tan TG =19.0
Khéi lugng banh xe cong tac, Tan 0.45

Cong ty cd phan x4y dung Pha Minh
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5.2.3.2

< Mdy diéu toc va thiét bi thuy luc

May diéu toc loai dién - thay luc k§ thuat s6, diéu khién PID. Hé thong diéu tbc
bao gom cac thi€t bi chinh sau:

- Tu diéu tc dien

- Hé théng do luong, giam sat toc do té may

- Hé théng cap dau &p luc

- Binh tich ning dau - khi nito

- Hé théng bao vé qua toc do

- Hé théng phan héi &6 mé kim phun va can gat
- Céc thiét bi do ludong, canh bao va an toan.

Ta diéu tdc dién tir duoc trang bi bd diéu khién k¥ thuat sd, két ndi v6i bo didu
khién t6 may, Ap luc dau danh dinh cta hé thong diéu tdc 1a 4.0-12 Mpa. Ap luc
dau cua hé théng diéu toc duoc duy tri boi hai bom dau thuy luc (1 chinh va 1
du phong) bé tri trén thung diu x4, bom cép dau ap luc cho binh tich ning dau
khi (khi nito). Dung tich ciia binh tich ning dau khi dam bao du kha ning cap
dau thuy luc cho cac servomotor canh huéng thyc hi¢n déy du ba hanh trinh, bao
gdm hai hanh trinh déng va mot hanh trinh mé hoan toan canh huéng tir d6 mé
t6i da, ma khong can sy hd tro cia cac may bom dau. Ap luc dau trong binh tich
nang dau khi & cubi hanh trinh thir 3 khong thap hon 4p lyc nho nhat cho phép
ctia hé thong 1a 4 MPa.

May phat thuy luc

May phét dién truc ngang, dong bd 3 pha, loai duoc bao che hoan toan va tu
thong gié (phan bao che duoc tao boi ham bé tong va boc thép bén trén).

Cac yéu t6 chinh dé x4c dinh kich thudc cdu tric tir cong sudt, van toc va
moément quan tinh cta rotor. Hon nita, kich thudc ciia may phat va ham may
phat co thé thay doi rat 16n gitta cac nha ché tao, vi vay kich thudc va trong
lugng dua ra chi 1a tham khao.

Tai nha may thuy dién ldp dit cac to may phat dién truc ngang, dong bo, 3 pha
v6i cac thong sb ky thuat nhu sau:

Cong suét 1 may 3.76 MVA
Hé sb coso dinh mirc 0.8
Dbién ap dinh murc 10.5 kV
Tan sb quay dong bd, vong/phut 1000
Hiéu suit dinh mirc n = 95.90 %
Moment da ctia may phat 19.0 T.m?
Trong lugng 1 may phat so bd 20.0 tin
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5.2.3.3

5.23.4

May phat duoc 1am mat bang khong khi nhd cic canh quat gio lip trén vanh
rotor may phat, gié dugc hut tir khong gian budng may phat thdi doc truc may
phat dé 1am mat cac cudn day rotor va stator. Khong khi nong sau khi 1am mét
may phat duoc dua qua céc bd trao doi nhiét khong khi-nude dé 1am ngudi sau
d6 tiép tuc d6i luu theo chu trinh khép kin.

T6 may phat dugc bd tri 02 6 gdm mot 6 huéng két hop 6 chin ¢ khoang giira
may phat va tua bin va mot 6 hudng & dau kia may phat. Cac 6 dugc bo tri cung
trén mot khung bé thép két cau ctia may phat va dugc boi tron, lam mat bang
dau.

Céc 0 thudc chung loai tu di€u chinh dé duy tri mang dau b1 tron. Dau boi tron
dugc bom tuan hoan tir bé chira dau boi tron dén céac 6, dau nong dugc lam mat
bang céac bd trao do6i nhiét dau - nudce.

Trong moi ché d6 van hanh va & truong hop nhiét do nudc lam mat tai dau vao
bd trao doi nhiét 1a 30°C, nhiét do kim loai ctia 6 chin va 6 hudéng khong duoc
vuot qua 65°C va duoc xac dinh br?mg cac nhiét ké nhiét dién tro gén truc tiép
vao trong phan kim loai cta 6 truc.

Phanh him t6 mdy: trong qua trinh dimg t6 may can thiét phai thuc hién phanh
him dé bao vé bé mit babit cua 6 truc. Viée phanh ham roto may phat dugc thuc
hién bdi cac kich dau thuy luc, bd tri hai bén méd banh da cia may phat. Dau
thuy luc cho muyc dich phanh him t6 may dwgc cung cap tir bon dau ap luc cua
hé théng diéu toc.

Van trwéc tua bin

Phia trudc 6ng phan phdi ciia mdi t6 may duge trang bi van trude tua bin kiéu
van cau dé bao vé tua bin. Van trudc tua bin ¢ duong kinh trong 0.80m, duoc
diéu khién bang dau thuy luc, cap ap luc lam vi¢c 10 - 12 MPa.

Van c6 thé duoc dong & trang thai nudc chay, khi t6 may phai dimg su ¢6 ma co
cdu kim phun va can gat bi hong. Van dugc mé ¢ trang thai ap luc nudc can
bang phia thuong luu va ha luu van nhd van bypass. Péng mé van bypass bang
tin hiéu diéu khién tir to diéu khién van tua bin. O diéu kién lam vi¢c binh
thuong van cling dugc dong ¢ trang thai nude tinh.

Viéc dong md van dugc thuc hién béng hé théng dau thuy luc. Van dugc mé va
duy tri & vi tri m& bang dau 4p luc, dong van duoc hd trg bang ddi trong thong
qua canh tay don lién két véi truc van.

Két ndi giira van va dudng ong ap luc phia thuong luu van bang mbi ghép mat
bich, phia ha luu cua van ghép ndi c¢61 ong phan phoi thong qua 6ng ngan.

Thiét bi phu

CAc hé thong thiét bi phy ctua nha may thuy dién duoc trang bi dé dam bao hoat
dong binh thudng theo thiét ké cua cac t6 may thuy luc chinh. Thanh phan cia
céc hé thong thiét bi thiy luc phu gom:

- Hg thong cap nudce lam mat;
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- Hé thong chita chay;

- Hé théng cap khi nén;

- Hé thong cip dau t6 may;

- Hé thong do ludng cac thong sb thiy lyc.

< H¢ thong cép nwéc kj thudt

Nudc ky thudt cung cip cho cac bd 1am mat cua tua bin, may phat.

Nha may c6 cdt nudc phat dién 16n, truong hop dung phuong phap tu chay sé€
phai qua bd giam ap va chiu su dao dong cua muc nudc thugng luu. Truong hop
stt dung bom cép nudc s& 6n dinh vé 4p sudt va do bén cua thiét bi, tuy nhién
hang ndm s€ phai chi phi ra 1 luong dién ty dung dé hoat dong bom. Qua phan
tich danh gia lwa chon hinh thirc cAp nudc bang bom nude tir ha luu nha may.

Nudc lam mat du kién duoc lay tir ha luvu kénh x4 qua cac bom, qua cac bd loc,
qua cac van to1 cac bd lam mat roi1 tu chay lai xudng ha luu.

Mo ta chung:
Hé thdng cap nudc ¢ so dd nguyén 1y tap trung nha may.

Viéc cung cap nudc k¥ thuat dén cac ho ti€u thu ciia moi té may dugce thyc hién
qua mot ong chinh c6 bd tri van dién dé bao dam viéc bat dau va ngung cap
nudc dién ra ty dong dudi sy diu khién cua trinh ty diéu khién t6 may.

Thanh phan thiét bi chinh cta hé thong cap nudc k§ thuit bao gom:
- MGJi td may bao gdm 1 may bom va 01 bd loc 2000pum
- Mot may bom va 1 bd loc s& du phong chung cho 02 t6 may.

- Ctra thu nudc, hé théng 6ng, van cach ly, van diéu khién, thiét bi do luong va
ki€ém tra, v.v...

Céc thong s6 sau cta hé théng duge kiém tra tu dong:

- Luu luong 1am mét diu 6 truc may phat

- Luu luong 1am mat cho bd lam mat khi may phat

- Luu luong lam mat dau 4 truc tuabin

Dé tranh viéc dong bam trong thanh éng bd tri cac van tao mach vong hay ding
van 4 chiéu dé thay doi chiéu dong chay trong ong.

< H¢ thong cap nwéc chiva chdy

Tai nha may thuy dién, hé théng cap nudc chita chdy s& duoc sir dung chung cho
tat ca nhiing két cau dugc bao v¢ cua nha may, bao gom hé¢ thong cap nudc phan
phoi va céc phu kién chita chdy, di€u khién va ngung qua trinh chira chay.
Nguédn nuée chita chdy ding cho khu vuc nha may duoc 14y tir ha lwu nha may.
Nudc chita chdy duoc bom ting 4p véi cong suat Q = 60 m*h, H= 50 m dén cac
khu vuce dugce bao vé chong chay trong nha may.

- Dic tinh cia hé thong
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Hé thong cung cap nudc ciru hod bao gdm:
Hai (02) t6 may bom lam viéc chay bang dong co dién

May bom s& dugc khoi dong tu dong béng vi€c nhan tin hiéu tr cong tac ap luc,
hay tin hi¢u kho1 dong tr xa nhu nhan nut, tin hi¢u bdo chdy. N6 co thé khaéi
dong bang tay bang cach nhan nut start trén ti di€u khién.

Hai b6 loc lam sach nuée trude khi nude toi thiét bi chita chay.

Mot hé théng ong din duong kinh Dy = 100 tir ha luu téi may bom ciru hoa tai
cao trinh 707.70 m.

Mot hé thong dng dan duong kinh Dy = 100 tir tram bom nudc t6i cac hong chd,
cac tru ngoai nha may cung van va cac phu kién tron bd.

Céc dic tinh thiét bi:

M4y bom chinh la loai mdy bom truc ngang c6 luu lugng bom 60 m%h, ap luc
dau ra dinh mtc 50 m cdt nude. Kich thude cira hit va ctra déy 100/100, hiéu
suat bom 55%.

Binh loc tho kiéu dimg c6 bd phan loc ¢ dinh, kich thudc mat ludi cua loc 1a
4.5x4.5 mm, rtra loc bang phuong phap tu lam sach va thoat xubng ha luu. Ning
suat loc 60 m%h, P=1.0Mpa.

- Hé thdng chira chay noi bd va bén ngoai

Nguén nudc cép cho hé théng duoc léy tir ha luu va duogc bom truc tiép vao hé
théng 6ng dan nude téi nha may qua duong éng dy = 100, dudng kinh dng cip
trong mach vong chinh 1a 100 mm.

Déi voi cac hong nude trong nha may, theo tiéu chuan thiét ké cac hong phun
dam bao luu lugng to1 thiéu 2.5 /s, hai hong dong thoi phun té1 moi diém trong
nha may. Ap lyc dau phun 30 mét cot nudc.

Céac hong phun dugc bd tri tai cac ting trong nha may, cac khu nha phu cin
khac, & vi tri d& nhan biét va thuén tién thao tac ti€p can dé chira chay va duogc
tong hop lai nhu sau:

M3di hong phun bao gém: Van chin dudng kinh 50 mm, cudn voi dudng kinh 50
mm dai 20 m, dau noi va lang phun.

Mang dudng dng cap bén ngoai, dudng dng cip nude cho cac hé théng hdn hop
dugc ndi thanh mach vong dam bao ngudn nudce lién tuc cho cac hé thong cap
nudc trong khu vuec.

Céc try nude chira chay ngoai nha may duoc phan bd déu voi khoang cach giita
cac try khoang 75 mét ddm bao cung cap du luu lugng chita chady cho moéi diém
chay voi1 ap luc nude tai hong phun la 40 mét cot nude.

Tai mdi vi tri tru thudc hé thong cap nudc bén ngoai bo tri:

- Hop dung dung cu chira chay 101
- Cudn voi mém duong kinh 65 mm : 20 mét (4 cudn)
- Lang phun chita chay : 02 cai
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- Dung cu m¢ hong phun : 1 bo
- N0t nhan bao chdy bang tay : 1 bo
< H¢ thong khi nén (0.8Mpa)

Thiét bi diéu téc sir dung binh khi Nito dé thay thé cho hé thdng khi nén cao ap
vi thé hé thong khi nén trong nha may chi thiét ké h¢ thong khi nén thap ap.

Hé thdng s& bao gdm:
- Hai (02) may nén khi véi Iuu lwgng Q = 1.0 m%/ph, P=1.0Mpa

- Mot (01) binh khi nén V = 1.5 m? 4p luc 0.8 Mpa (cho nhu cau phanh him
va cac nhu cau k¥ thut khac trong nha may)

- H¢ théng 6ng bao gém cac van cach ly, van mdt chiéu, cac thiét bi tu dong,
bao v¢, do luong

- Tudién
Céac may nén khi dugc diéu khién ty dong boi cac cong tic ap luc lap trén binh
khi nén, c6 kha ning van hanh bang tay tir ti diéu khién tai cho.

Céc may nén khi 13 loai 1am mat bang khong khi, duoc gan trén 1 khung d& ciing
vo1 dong co dién. No dugc trang bi:

- BOi tron ty dong

- B0 loc khi vao va bo cach am
- Cac van xa khi

- B0 tach nudc

- B tach dau

- Van an toan ap luc

- B0 lam mat khi nén

- Vankiém tra

< H¢ thong dau t6 mdy

Luong diu can thiét dé diéu khién va boi tron to may khoang 1.0 m3. Tai san
707.7m cua nha may bb tri 02 thung chira dau dung tich V = 2.0 m? trong d6 01
thung chtra dau sach va 01 thung chtra diu van hanh trong trudng hop can thao
khi stra chita, dudng 6ng ndi tir bon chira dén may loc, cac 6 va binh dau ap luc
str dung loai dng mém va khép ndi nhanh.

Dau t6 may s& duoc luu trit trong cac phi diu mua tir nha cung cap. Viée théo
dau ban va thay du méi t6 may dinh ky s& duoc tién hanh bang may bom dau di
dong két hop voi dng mém.

Trang bi 02 may bom dau di dong c6 luu lvgng Q= 2.0 m3/h, P = 1.0Mpa. clng
may loc dau di dong Q = 2.0 m¥h, P = 1.0Mpa
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< H¢ thong do lwong cdc thong soé thiy lwc

Hé théng do ludng cac thong sb thity luc ciia nha may phuc vu diéu khién hoat
dong cua t6 may. Hé thong s& ghi nhan cac thong sb: muc nude trude va sau luéi
chan rac tai cira nhan nudc va bé ap luc; luu lugng qua tua bin va do ap luc
budng xoan.

Thiét bi do 1a cac sensor mirc nudc, 4p sudt va luu toc dong chay. Tin hiéu dau
ra dugc qui chuan duéi dang dong dién 4-20mA. Céc tin hi¢u do dugc loc,
khuéch dai va truyén dan téi khoi thiét bi thir cap. Tai day céc tin hiéu duogc sb
hoa qua khéi PLC, két qua do theo thoi gian At s& dugc hién thi lién tuc trén cac
dong hod cua khdi thiét bi th cip bd tri & phong diéu khién trung tdm, phuc vu
viéc van hanh.

% H¢ thong do lwong cdc dai lwong thiiy luc

Du kién hé thong c6 thé do cac gia tri sau:

- Muyc nudce thuong luu tai bé ap luc;

- Muyc nudc ha luu tai nha may;

- Do ap luc trude va sau van Tuabin

- Chénh léch ap lyc trude va sau ludi chin rac cua bé ap luc.

bé do do sut ap luc tai ludi chan rac bé ap luc c6 thé chi can mot cam bién dat
sau ludi chan rac. Thay vi cdm bién nira dat trude ludi chan rac, lay tin hi¢u tur
cam bién do muc nude thugng luu.

Ngoai ra ciing vdi tua bin cac bd do luu luong tua bin s& duoc cung cap boi nha
thau cung cap Tuabin.

Cé4c thiét bi do muc nuéc phai diung cam bién ap lyc chim loai mang
(diaphragm) do ap luc nudc voi mach bdo vé va cac phu kién kém theo. Mach
bao v¢ va phu kién phai duoc 1am bang vat liéu chéng an mon. Cam bién ap luc
phai bao gdm phan loc can (dampmg filter) dé loai trur su giao dong ap luc
nhanh. N6 phai bu trir moi bién doi nhiét do va dién ap ngudn cung cap.

5.2.3.5 Thong ké thiét bi co’ khi thuy luc

TT HANG MUC bon S0 Mé ti thiétbi @ | G
: ; vi lwong : cha

| | Céc thiét bi co khi thity hre chinh

1 | Tuabin va di€u toc

Nt = 3.34 MW
n=90.3%

Q = 2.3 m%s tai cot
nudc tinh toan H =

Tuabin thuy lyc Francis Bo 5 163.3m. D1= 0.65 m

1.1

tru ,
Aeneans S6 vong quay n =

1000 v/p. s6 vong
quay long nj=1673
v/ph
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TT HANG MUC bon 50 M ti thiétbi O | CN
vi lwong chu
Hmax: 164.0 m
Hy= 163.30 m
Hmin=163.00 m
Chiéu cao hut
Hs=-2.0m
Kiéu PID. cap ap luc
dau 4-12Mpa. Binh
tich nang khi Nitro.
Dai diéu chinh 85%
Lo | May diéu toc dién - thiry BS ) dén 110%

" | luc loai k¥ thuat so : Thoi gian dong: 4-10
gidy (co thé diéu
chinh)

Thoi gian chét <0.2

giay

Loai van cau. duong
13 Van trudc tuabin+ phu B 9 kinhD=0.8m. Q=

™ | kién tron bd ' 2.3 m3%s. ap luc

P=2.00 Mpa
Thiét bi ddu 4p luc cho Binh N2 dp lyc P=
A AL o . . 10-12MPA (c6 thé
1.4 | diéu toc va van tua bin. Bo 2 .
dung chung véi tua
phanh. .
bin)

2 | May phat va kich tir
Cong suat N =3.76
MW.
cos ¢ = 0.8. S6 vong
quay n = 1000 v/p.

, e oaiA 1o sO vong quay 1ong nj
2.1 ?fuiylfl;?: dfn E;“ggfc " Bo 2 | =1673 viph. hiéu
Jongatg. 2 p A sudt > 95.9%.
U=10.5kV. f=50Hz.
Cach dién cap F. md
men da GD? >
19Tm?
Loai khong chéi
g mogim | e
2.2 | cac ta dieu khien va phu Bo 2 X A ,
Kién s0 (1 tw dong+l thu
: cong) AVR gan
trong tu PLC
2.3 | Thiét bi du phong Lo 1
Céc thiét bi va dung cu
24 chuyén dung phuc vu t6 L5 1
" | hop. lap dat. nghiém thu.
van hanh. kiém tra va bao
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TT HANG MUC Don 50 Mo ti thiét bj © | CN!
vi lwong chu
dudng may phat va h¢
thong kich tur.
Il | Hé théng thiét bi phu
1 | Hé théng nuéc ki thuat
1.1 | Bom nudc lam mat Bo Q=35m?h; H=40m
1.2 | Loc nudc lam mat Bo 3 Q=40m3/h;P=0.5Mpa
13 | Yan.phukignvaduong | 4 1 | P=1.0Mpa
ong tron bd
2 | Hé thong chita chay
2.1 | May bom nuéc Bo 2 Q=60 m3/h. H=50 m
—_ 3 —
2.2 | Loc nude Bo o | Q=60mYh.P=10
Mpa
03 | Yan.phukienvaduong | 4 1 | P=1.0Mpa
ong tron bd
3 | Hé thong thoat nuwéc
= 3 =
3.1 | M4y bom nudc Bo 2 % 35 mh. H =20
, A . Q=1m’h.P=0.2
3.2 | Bom vang dau Bo 1 MPa
33 Van. pAhu kién va duong ong Lo 1 P=1.0Mpa
tron bo
H¢ thong khi nén 0.8
4 $
Mpa
4.1 | May nén khi Bo 2 1 m®min. 1.0Mpa
4.2 | Binh khi nén Bo 1 1.50 m3. 0.8Mpa
4.3 | Yan phukién va duong Lo 1 |P=1.0Mpa
ong tron bd
5 | Hé thong dau
5.1 | Bom dau Bo 2 1.0m3h. P=1.0 Mpa
5.2 | May loc dau di dong Bo 1 2.0m%/h. P = 1.0 Mpa
5.3 | Binh chtr diu Bo 1 2.0m?
5.4 | Yan- phu kin va duong Lo 1 | P=1.0 Mpa
ong tron bd
5 Hé thong do lwdng thiy
hpe
6.1 C’am b1.en va thiét bi do L5 1
cac loai
Van. phu kién va dudng
6.2 ong hoan thién cac hé L6 1
thong
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T HANG MUC Bon | S0 1 nggahigenj© | CN
. ; vi lwong : chu
Cic thiét bi va dung cu
chuyén dung phuc vu to
7 | hop. lip dit. nghiém thu. LO 1

van hanh. kiém tra va
bao dudng.

5.3.  THIET BI PIEN

So db ndi dién chinh cua nha may duoc thé hién trong Tap Cac ban v& phan thiét

bi cong nghé.

bac dieém chinh cua so d6 ndi dién chinh nhu sau:

- Nha may thuy dién Thiy dién Nudc Long 2 dugc lip dat 2 to may c6 cong suat

lap may 2x3.2MW. Nha may phat cong suét 1én hé thong & cap dién ap 22kV.
- Xay duyng duong day 22kV tur Thanh cai 22kV Tram nang ap TP Thuy dién

Nudc Long 2 dén NMTD Nudc Long.

- Chiéu dai tuyén: 4km.
- S6 mach: 01 mach.
- Day dan: ACSR-240.

5.3.1. May phat dién

5.3.1.1 Chgn may phat dién

Nha may duoc lap 2 t6 may phat xoay chiéu dong bd 3 pha loai truc ngang.

Céc thong sb k¥ thuat chinh ciia mdi t6 may phat dién nhu sau:

May phat duogc thiét ké, ché tao, cung cap phu hop véi tiéu chuan IEC-60034.

- Loai

- Cong suat biéu kién, Smp

- Cong suat hitu cong dinh murc, Pmp
- Hiéu suat may phat, Nmp

- Dién 4p dinh mirc, Udm

- Hé sb cong suit dinh mirc Cose

- Dai dao dong di¢n ap, AU

- Tan sd dinh muc, fim

- So dd dau pha cua cudn day Stator

- Cap cach dién

: Pong b 3 pha, truc ngang
: 3.7T6MVA

: 3.2 MW

:90.3%

:10.5 kV
:0.8

:+5%
: 50Hz
: Hinh sao (YY)

:Cap F

Cong ty cb phan xay dyng Phu Minh

Trang

5-19




Thuy dién Nudc Long 2 - NCKT BC Thuyét minh chung

5.3.1.2

5.3.2.

5321

5.3.2.2

- Gidi phap lam mat : bang khong khi
- Nhiét d6 nudc cip cho bd trao doi nhiét, : < 30°C
lam maét khong khi

Hé théng kich tir

Hé théng kich tir va ty dong diéu chinh dién ap phai 1a bo kich tir dién 4p kiéu

khong chéi than, dugc cip ngudn truc tiép tir cuc ddu ra cia may phat théng qua

may bién ap kich tir, may kich tir xoay chiéu va cau chinh luu diode nhu da chi

ra trén cac ban vé& lién quan, bao gdm:

- May bién 4p cp ngudn kich tir kicu cach dién kho.

- May kich tir xoay chiéu.

- Cu chinh luu diode.

- May cat kich tir DC.

- Thiét bj kich tir ban dau,

- B6 AVR kiéu k¥ thuat s6 bao gém tat ca cac thiét bi canh bao, bao vé, hién
thi va diéu khién. B0 AVR phai c6 cau tric du phong.

May bién ap chinh

Chirc nang

May bién 4p nang dugc trang bi dé chuyén tai cong suét tir cp dién ap may phat

1én cap dién ap 22kV.

Cac giai phap ky thuat chinh

May bién ap chinh duoc lép dat tai khu vuc ha luu nha may tai cao trinh 717.50
va dugc trang bi thiét bi bio chdy va chita chay phu hop véi tiéu chuan Viét
Nam va NFPA.

May bién ap nang kiéu 3 pha véi cac dic tinh ky thuat:

STT Diic tinh Pon vi M5 ta - dién giai
1 | Tiéu chuan ché tao IEC 60076
2 | Chiing loai Sm]:lI;a(,iéi cuon day, ngam
S6 pha trong hé thong Pha 3
4 | Tan s dinh muc Hz 50
V1 tri lép dat Ngoai troi

717.00 (so voi muc nudc

6 | Cao d¢ lap dat m bién)
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STT Diic tinh Don vi M6 ti - dién giai
7 | Kiéu lam mat ONAN
8 | Cong suat dinh muc: (MVA) [3.2
bién &p dinh muc:
- Phia cao: kV 23+2x2.5%
- Phia ha: kV 10.5
10 | Pién ap nic diéu chinh: kV
- Phia cao: KV 21.85; 22.425; 23; 23.575;
24.15
- Phia ha: kV 10.5
11 | T6 dau day: YNd11
12 | Piéu chinh dién ap: Diéu chinh khong tai
13 | Phuong phép ndi dat hé thong Nbi dat tryc tiép
14 | Cap cach dién
(i) Phia cao ap:
- Dién 4p chiu dung xung sét: kV 125
(-:6fl)éérr11g§i%pct};ioungdlinﬁmtén * KV 50
(11) Phia ha ap:
- bi¢n 4p chiu dung xung sét: kV 60
D o i o 6|y
15 | Kich thuéc va trong luong:
- Chiéu rong mm | 2200
- Chiéu dai mm | 2900
- Chiéu cao mm | 3600
Trong lugng:
- Trong lugng toan bo: tan 16.0
- Trong luong cia dau cach £ 4.0
dién: tan
16 | Hiéu suét % 99.5 ¢ hé s6 cong suit 0.8
17 | Dién ap ngin mach (Un%) % >7.0
18 | Gi61 han gia tang nhiét do:
- Cudn day 0K 60
- Dau trén dinh oK |55
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STT Diic tinh Don vi M6 ti - dién giai

Do 6n cho phép ¢ khoang

5.3.2.3

5.3.2.4

5.3.3.

5331

19 cach 5m khong 16n hon dB 7
20 | Diéu kién khi hau: Nhiét d6i
B6 tri

Céc may bién ap chinh duoc bd tri ngoai trdi, phia tudng thuong lwu nha may &
cao trinh 717.00 m.

Pé ngan ngira chay dau va chay lan khi s ¢6 may bién ap, c6 bd tri bd phan thu
dau tap trung, dan dau va chtra dau theo dang quy dinh hién hanh.

Cong tac stra chita cac mdy bién ap nang ma khong phai rat rudét may bién ap
duogc thuc hién ngay tai vi tri lép dat. Khi can phai rat rudt, may s¢ dugc van
chuyén dén cac xi nghiép hoic trung tdm sira chira.

Noi dat
Trung tinh cao ap ctia cac may bién &p chinh dugc né1 dat truc ti€p tai mot di€m.
V6 may s€ dugc noi dat tai hai diém.

Str dung vat liéu ndi dat loai thanh dan déng hodc day déng bén, hoac thép det
c6 tiét dién khong dudi 150mm?.

Hé thong dién ap may phat

Hai (02) t6 hop thiét bi dong cat phia du ra cia may phat 12kV, kiéu dit trong

ta kim loai, bao gém:

- Hai (02) ti dau ra may phat gdm: sau (06) bién dién ap mot pha, mot (01) bo
dao tiép dia ba pha, ba (03) may bién dong mot pha, mét (01) bé may cit hop
b kiéu ngan kéo.

- Mot (01) ta may bién ap gém: ba (03) bién dién 4p mot pha, ba (03) chéng
sét van, tu dap xung di kem, mot (01) dao tiép dia ba pha.

- Mot (01) Dao cét phu tai va bién dong.

- Mot (01) tu trung tinh gom: ba (03) bd mdy bién dong mot pha, va thiét bi
ndi trung tinh may phat.

T6 hop thiét bi dong cat 12kV kiéu ta kim loai dat trong nha, cach dién bang
khong khi, ti ty dung va doc lap.

Ta dau ra may phat

% May cit
May cat duoc chon 1a loai may cit cach dién béng chan khong, 3 pha, dat trong
nha, lam mat tu nhién.
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Céc dac tinh k¥ thuat:

Tiéu chuan

IEEE C37.013

Loai

3 pha, cach dién chan khong

bién ap dinh muc

12 kV

Dong dién dinh muc 630A

Tén s6 dinh murc 50 Hz

Dong chiu dung ngén han 25 kA/1s
Dong chiu dyng dinh 63 kA

Chu trinh tac dong ciia may cat CO-30min-CO
Thoi gian md <70 ms

Thoi gian dong <100ms

S6 lan cét voi dong ngan mach dinh mirc >5 lan

Pién 4p chiu dung xung sét 1.2/50pus (tri s6 | 60 KV

dinh) BIL

Pién ap chiu dung tan sd cong nghiép 20 kV

S6 luong tiép diém phu 12NO+12NC
B0 truyén dong 10 xo0

S6 1an déng cat co khi >10000 lan
S6 cudn cit 2

S6 cudn dong 1

Dién ap diéu khién:

+ Dong co truyeén dong 220V DC/AC
+ Cudn cat va cuon dong 220V DC

May cat c6 thé diéu khién tai cho hodc tir xa. May cat c6 cau trac tu do va dugc

trang bi cac banh xe thudn tién cho di chuyén khi lap dat va bao dudng.

May cat duoc trang bi ti diéu khién tai chd kém cac thiét bi phu can thiét phu

hop véi tiéu chuan IEC tuong Gng.

¢ Bién dong dién

Céac may bién dong cho dau ra chinh ciia may phat dién 14 loai hinh xuyén, cach

dién bang nhya tong hop.
Cac dac tinh k¥ thuat:
Tiéu chuan IEC 61869-2
Loai 1 pha
bién ap dinh muc 12 kV
Ti s6 bién dong 450/1/1/1/1A
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Tan s6 dinh mtrc 50 Hz

Cong suat mdi cudn day tht cp (du kién) 4x30 VA

Cép chinh xéc 5P20: Dung cho bao vé
0.5: Dung cho do luong

(*) Thong s6 cho cac may bién dong dién chi dugce chon so bg, gia tri chinh xac
s€ do nha thau d¢ trinh trén co s phoi hop voi thiét bi dieu khién va bao ve.
¢ Biéen dién ap.

Bién dién 4p 1a loai dic nhua epoxy, duoc lap dit trong ti thiét bi dong cit.

Cac dac tinh k¥ thuat:
Tiéu chuan IEC 61869-5
Loai 1 pha
bién ap dinh muc 12 kV
Ti s6 bién dién ap Loai 1:
10.5 0.11 0.11 -
V3 / E] / 3
Loai 2:
10.5 0.11 0.11
— — — kV
v3 V3 43
Tan s dinh muc 50 Hz
Cong suat mdi cudn day thtr cap (Du kién) 30 VA
Cép chinh xéc 0.5: Dung cho do luong
3P: Dung cho bao vé
Hé s6 va thoi gian qua ap dinh mirc 1.9 pu—8 gio
1.5 pu —lién tuc

(*) Thong sb cho cac may bién dién ap chi duogc chon so bo, gia tri chinh xéc s€
do nha thau d¢ trinh trén co s& phoi hop véi nha cung cap thiét bi di€u khién va
bao vé.

5.3.3.2 Tu diu vao may bién ap
% Bién dién dp

Bién dién ap 1a loai dac nhya epoxy, duoc lép dat trong tu thiét bi dong cit. Bién
dién ap c6 3 cudn day thur cap: 2 cudn day dau hinh sao va 1 cudn day dau tam

giac ho.

Cac dac tinh k¥ thuat:
Tiéu chuan IEC 61869-5
Loai 1 pha
bi¢n ap dinh muc 12 kV
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Ti s6 bién dién ap 1{3.1;5 '3-.1_1 fﬂ'.l—l / 0.11 -
W3 A3 3 3

Téan s6 dinh muc 50 Hz

Cong suat mdi cudn day thtr cap (Du kién) 30 VA

Cap chinh xéac 3P: Dung cho bao vé

0.5: Dung cho do luong

Hé s6 va thoi gian qua ap dinh mirc 1.9 pu—8 gio
1.5 pu —lién tuc

s Chong sét van

Cac déc tinh k¥ thuat:
Kiéu Zn0, Khong khe ho
Dién ap lam viéc lién tuc cuc dai Uc > 9kV
Kha nang qué dién &p tam thoi. TOV > 12kV
bié¢n ap dinh muc Ur=9kV
PP nbi dat trung tinh Noi dat tryc tiép
Dong dién phong danh dinh 10kA
Dién ap du cuc dai ung vdi song sét (8/20us) < 36kV
Dién 4p chiu dung tan sé cong nghiép 20kV
Dién 4p chiu dung xung sét 1.2/50us ( tri sé dinh) | 60 kV
BIL
Kha ning hap thy ning luong 4.5 kJ/lkV
B0 dém sét mdi pha Yéu cau

% Tu dién.

Céc dac tinh k¥ thuat:
Loai Pon pha
bién &p dinh mirc 12 kV
bién dung Do nha thau xac dinh

% Tui thiét bi noi dit trung tinh mdy phit.

Céc may bién dong 1 loai hinh xuyén, cach dién bang nhya tong hop.

Cac dac tinh k¥ thuat:
bi¢n ap dinh muc 12 kV
Ti s6 bién dong 450/1/1/1/1 A
Tan s6 dinh mirc 50 Hz
Cong suit cudn day thr cAp (du tinh) 30 VA
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5.3.4.

534.1

Cép chinh xac 0.5: Dung cho do luong

5P20: Dung cho bao v¢

% Tii dao cdt ¢ tdi cdp nguén hé thong dién tw diing nha mdy gom:
- Dao cit c6 tai 12kV - 100A — 25kA

- Cdu chi 12kV - 25K

- Bién dong dién: 12kV- 450/1/1/1A -4x30VA; CL: 5P20-5P20-0.5.

Hé thong thiét bi phan phdi 22kv

T6 hop thiét bi phan phdi 22kV, kiéu dat trong ti kim loai ddt trong nha,
cach dién béng khong khi, tu tu ding, doc 1ap, duoc bd tri theo so dd mot
thanh cai, bao gdbm cac ngin 16 sau:

Mot (01) tii dau ra may bién ap lyc T bao gém: ba (03) bd bién dién ap mot
pha, mot (01) bd dao tiép dia ba pha, ba (03) bo may bién dong mot pha va
mot (01) bd may cat hop bo kiéu ngan kéo.

Hai (02) ti ngin 16 dudng bao gém: mot (01) bo may cat hop bo kiéu ngin
kéo, ba (03) bo may bién dong mot pha, ba (03) b bién dién ap mot pha va
moét (01) bo dao tiép dia ba pha.

Mot (01) ti thiét bi thanh cai 24kV bao gdm: ba (03) bd bién dién ap mot
pha, mot (01) bo dao tiép dia ba pha va ba (03) bo chong sét van.

Mot (01) ta cap nguodn cho hé thong dién tu ding nha may bao gom: Dao cit
phu tai 3 pha.

Mot (01) bd dao cach ly 3 pha dat ngoai troi.

Ba (03) bo chdng sét van dat ngoai troi.

T ngéan 16 duwdng day

» May cat

May cat duge chon 1a loai may cat cach dién béng chan khong, 3 pha, dat trong
nha, lam mat tu nhién.

Céc ddc tinh k¥ thuat:
Tiéu chuan IEC 62271-100
Loai 3 pha, cach dién chan khong
bi¢n ap dinh muc 22 kV
Dong dién dinh muc 630A
Tan s6 dinh mirc 50 Hz
Dong chiu dung ngan han 25 kA/1s
Dong chiu dyng dinh 63 kA
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Chu trinh tic dong ctia may cat
- Ngin mdy bién 4p nang

O-3min - CO- 3min-CO

- Ngan duong day 0-0.3s- CO-3 min-CO
Thoi gian m& <70 ms

Thoi gian dong <100ms

S6 lan cét voi dong ngan mach dinh mirc > 5 lan

Dién ap chiu dung xung sét 1.2/50us ( trj sb dinh) | 125 kV

BIL

Dién 4p chiu dyung tan sb cong nghiép 50 kV

S6 luong tiép diém phu 12NO+12NC
B0 truyén dong 10 x0

S6 lan dong cat co khi >10000 lan

So cudn cit 1

S6 cudn dong 1

Dién ap diéu khién

bong co truyén dong 220 V DC/AC
Cudn cat va cudn dong 220V DC

May cit c6 thé diéu khién tai chd hodc tir xa. May cit c6 cau trac tu d& va dugc
trang bi cac banh xe thuan tién cho di chuyén khi 1ap dat va bao dudng.

May cat duoc trang bi ta diéu khién tai chd kém céc thiét bi phu can thiét phu

hop véi tiéu chuan IEC twong tng.

¢ Dao tiép dia

Dao tiép dia 13 loai thao tac bang dong co. Cic dao ndy phai c6 nut nhan van
hanh tai cho, c6 tay quay hodc cac phuong tién khac dé van hanh bang tay.

Céc dac tinh k¥ thuat:

Tiéu chuan

IEC 62271-102

phut

Loai 3 pha, lap dit trong ta
bién ap dinh muc 24 kV

Dong dién dinh mirc 630A

Tan s6 dinh mtrc 50 Hz

Dong chiu dung ngan han 25kA/ 1s

Dong chiu dyng dinh 40 KA

Dién 4p chiu dung xung sét 1.2/50us (tri sb | 125 kV

dinh) BIL

Dién 4p chiu dung tan s6 cong nghiép trong 1 | 50 kV
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S6 luong tiép diém phu 6NO+6NC

B0 truyén dong DPong co/Bang tay
Dién 4p diéu khién 220 V DC/AC
DPong co

¢ Bién dong dién.

Cac may bién dong 14 loai hinh xuyén, cach dién bang nhya téng hop.

Cac dac tinh k¥ thuat:

Tiéu chuan IEC 61869-2

Loai 1 pha

bié¢n ap dinh muc 24 kV

Ti s6 bién dong va cong suat Di TD Nudc Long:
450/1/1/1/1A-CL0.5/0.5/0.5/5P20
2x10+2x30VA
D1 TP Nudc Long 1:
150/1/1/1/1A- CL0.5/0.5/0.5/5P20
2x10+2x30VA

Tan sb dinh mirc 50 Hz

Cép chinh xac 5P20: Dung cho bao vé
0.5: Dung cho do luong

*» Bién dién ap.

Bién dién ap 1a loai duc nhua epoxy, dugc lép dat trong ta thiét bi dong cat.

Cac déc tinh k¥ thuat:
Tiéu chuan IEC 61869-5
Loai 1 pha
bién &p dinh mirc 24 kV

Ti s6 bién dién ap, cp chinh x4c va cong suit E 0,11 0,11 0,11 v

V371 437 437 43
CL 0.5/0.5/3P-1x10+2x25VA

Tan sb dinh mirc 50 Hz

Hé s va thoi gian qua ap dinh muc 1.9 pu — 8 gid
1.5 pu — lién tuc

5.3.4.2 Ti ngin 1§ may bién ap T

* May cat

May cat duge chon 1a loai may cat cach dién béng chan khong, 3 pha, dit trong
nha, lam mat tu nhién.
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Cac dac tinh ky thuat:
Tiéu chuan IEC 62271-100
Loai 3 pha, cach dién chan khong
bién ap dinh mirc 24 kV
Dong dién dinh muc 630A
Tan s6 dinh mtrc 50 Hz
Dong chiu dung ngén han 25 kA/1s
Dong chiu dung dinh 63 kA
Chu trinh tac dong cta may cat
- Ngan may bién ap nang O-3min - CO- 3min-CO
- Ngéan duong day 0-0.3s- CO-3 min-CO
Thoi gian m& <70 ms
Thoi gian dong <100ms
S6 lan cét voi dong ngan mach dinh mirc >5 lan
Dién 4p chiu dung xung sét 1.2/50us (tri s6 dinh) | 125 kV
BIL
Dién ap chiu dung tin sé cong nghiép 50 kV
S6 luong tiép diém phu 12NO+12NC
Bo truyén dong 10 x0
S6 lan dong cat co khi >10000 lan
So cudn cat 1
S6 cudn dong 1
Dién ap diéu khién
bong co truyén dong 220V DC/AC
Cudn cat va cudn dong 220V DC

May cit ¢6 thé diéu khién tai chd hodc tir xa. May cit ¢6 cAu trac tu d& va duoc
trang bi cac banh xe thudn ti¢n cho di chuyén khi lap dat va bao dudng.

May cat dugc trang bi ti diéu khién tai chd kém cac thiét bi phu can thiét phu
hop véi tiéu chuan IEC twong tng.
< Dao tiép dia

Dao tiép dia 1a loai thao tic bang dong co. Cac dao ndy phai c6 nut nhan véan
hanh tai cho, c6 tay quay hodc cac phuong tién khac dé van hanh bang tay.

Céc dac tinh k¥ thuat:
Tiéu chuin IEC 62271-102
Loai 3 pha, lap dit trong t0
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bién ap dinh mirc 24 kV

Dong dién dinh muc 630A

Tan s6 dinh mtrc 50 Hz

Dong chiu dung ngén han 25 kA/1s
Dong chiu dung dinh 63 kA

Dién ap chiu dung xung sét 1.2/50us (tri s6 | 125 kV

dinh) BIL

Dién 4p chiu dung tan s6 cong nghiép trong 1 | 50 kV

phut

S6 luong tiép diém phu 6NO+6NC
Bo truyén dong Pong co/Bang tay
Dién 4p diéu khién 220 V DC/AC

DPong co

*» Bién dong dién

Cac may bién dong 1a loai hinh xuyén, cach dién bang nhya tong hop.

Céc dac tinh k¥ thuat:

Tiéu chuan IEC 61869-2

Loai 1 pha

bién &p dinh mirc 24 kV

Ti s6 bién dong 450/1/1/1A

Tan sb dinh mirc 50 Hz

Cong suat mdi cudn day thtr cap (Du kién) 30 VA

Cép chinh xéc 5P20: Dung cho bao vé
0.5: Dung cho do luong

¢ Biéen dién dap

Bién dién 4p 1a loai dic nhua epoxy, duoc 1ap dit trong ti thiét bi dong cat.

Céc dac tinh k¥ thuat:
Tiéu chuan IEC 61869-5
Loai 1 pha
bién ap dinh muc 24 kV
Ti s6 bién dién ap 22 011 011
V3 437 43
Tan s6 dinh murc 50 Hz
Cong suat mdi cudn day thtr cap (Du kién) 25 VA
Cép chinh xac 3P: Dung cho béo vé
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0.5: Dung cho do luong

Hé s6 va thoi gian qué ap dinh muc 1.9 pu -8 gio
1.5 pu—lién tuc

5.3.4.3 Ti thiét bi thanh cai 24kV

¢ Biéen dién ap.

Bién dién ap 1a loai duc nhya epoxy, dugc lép dat trong tu thiét bi dong cit.

Cac dac tinh k¥ thuat:

Tiéu chuan IEC 61869-5

Loai 1 pha

bi¢n ap dinh muc 24 kV

Ti s6 bién dién ap 2_5 'D,l_l El,l_l P
V3 /37 43

Tén s6 dinh mtc 50 Hz

Cong suat mdi cudn day thir cap (Duy kién) 25 VA

Cép chinh xac 3P: Dung cho bao vé
0.5: Dung cho do luong

Hé s6 va thoi gian qué ap dinh muc 1.9 pu — 8 gid

1.5 pu—lién tuc

5.3.5. H@ thong dién ty ding

Hé thdng dién ty dung Nha may thuy dién Thay dién Nudc Long 2 bao gom:
- Hé thdng dién ty dung xoay chiéu 400/230V-AC
- Hé théng dién ty dung mot chiéu 220V-DC

5.3.5.1 Heé thong dién tw ding xoay chiéu

s Nguon cung cap.

Phan nay bao gSm tat ca céc thiét bi cung cép cho tu dung AC ha thé dq:(_)’c lép
dat trong nha ciing nhu ngoai troi. H¢ thong phan phoi AC ha thé bao gom cac
thiét bi chinh sau day:

- Mot (1) may bién ap tu dung chinh ST1: 12/0.4 kV - 160kVA.
- Mot (1) may bién ap tu dung ST2 : 22/0.4kV- 160kVA.
- Mot (1) may phat dién Diesel du phong 60kVA - 400V- 50Hz tron bg.

- Hé thdng cap ngudn xoay chiéu lién tuc (UPS): 220V.DC/220V.AC chi yéu
stt dung dé cdp ngudn lién tuc cho hé thdng may tinh diéu khién, thiét bi
thong tin...
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< Nguyén Iy lam viéc ciia hé thong dién tw ding xoay chiéu:
Hé théng lam viéc theo nguyén tic sau:
- Tai nha may:
+ Thanh céi 0.4kV cua hé thong dién tw dimg AC dugc cung cap dién thuong
truc tr thanh cai 12kV thong qua may bién ap tu dung ST1.

+ Hg thong dién ty ding AC 0.4kV cho nha may s& dugc b6 tri theo so do
mot hé thong thanh cai cap nguon dién cho cac phu tai tw dung chung Nha
may.

+ Ngudn dy phong s& duoc cung cap tir méy phat Diesel-160kVA hoac may
bien ap tu dung dia phuong ST2 thong qua MCCB va dé thyc hién chirc
nang du phong lan nhau st dung b chuyén nguon tu dong ACO.

+ Qé tranh treong hop lam viéc song song, cac lién dong sé ngan cac MCCB
tong khac nhau khong duge dong cung ltc.

- Ctra nhan nudc:

+ Tu phan phan phéi dién tai cira nhan nude duoc cap ngudn tir ti phan phéi
dién chinh GDB.2.

- Cong lay nudc:

+ Ta phan phan phoi dién tai cong lay nude dau kénh duoc cap nguon tir bién
ap tu dung TD3 lay nguon tur thanh cai 24kV.

s Cdc gidi phap ky thudt chinh
* May bién ap tw dung
Céc dac tinh k¥ thuat ST1:

Tén MBA ST1

Loai 3 pha 2 day quan, cach dién

Chung loai: kho dat trong nha
Cong suat dinh mirc 160kVA

Tan sb dinh mtrc 50 Hz

S6 pha 3

Dién ap chiu dung xung sét (1.2/50us) cia | 60kV
cudn day cao ap

Dién 4p chiu dung tan s cong nghiép 20kV
Nhiét d¢ gia tang 16n nhat 60 K

Dién ap dinh muc phia cao ap 10.5 kV
bi¢n &p dinh muc phia ha ap (khong tai) 400-230 V
T6 d4u day Dyn-11
Pién khang ngan mach > 5%

Dai phan 4p phia cao ap +2X2.5%
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Kiéu diéu chinh dién ap Khéng tai
Cép cach dién F

Kiéu lam mat

AN (Iam mat ty nhién)

Néi dat diém trung tinh phia 0.4kV

N&i dat tryc tiép

D6 on cho phép

50dB

Cac dac tinh k¥ thuat ST2:

Ngoai troi, 3 pha, 2 cufn day,

Kieu kiéu ngam diu
Cong suat dinh mirc 160 kVA
Tén s6 dinh mtc 50 Hz

S6 pha 3

Dién ap chiu dung xung sét (1.2/50us) cia | 125kV
cudn day cao ap

Dién 4p chiu dung tan s cong nghiép 50kV
Nhiét d6 gia tang 16n nhat 60 K

Dién 4p dinh muc phia cao ap 22 kV
Dbién ap dinh murc phia ha ap (khong tai) 400-230 V
T6 dau day Yyn-12
Pién khang ngan mach > 5%

Dai phan 4p phia cao ap +2x2.5%
Kiéu diéu chinh dién ap Khong tai
Cép cach dién F

Kiéu lam mat

AN (lam mat ty nhién)

N&i dat diém trung tinh phia 0.4kV

N&i dat tryc tiép

D6 on cho phép

70dB (A)

* May phét diesel:

May phat diesel duoc dua vao van hanh khi mat ngudn dién xoay chiéu trong

nha may trong cac truong hop sau:
- Khéi dong den mot to may.

- Van hanh bom thao can nha may.

- Van hanh bom chira chdy khi thdo can nha may.

Céc dac tinh k¥ thuat:
Cong suat dinh mirc 60 kKVA
Hé sb cong suit dinh muc 0.8
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Dién 4p dau ra dinh mirc 400/230 V, 3 pha, 4 day
Tan s6 dinh murc 50 + 0.25%Hz

Téc d6 dinh muc 1500 vong/phut

Cép cach dién Cap H-125°C

Cong suit qua tai tai cong suat dinh mirc trong | 10%

12 gioy

% Tii phéin phéi 400V AC:

Dién ap dinh mirc 400/230V

Tén s dinh mirc 50 Hz

May cat 16 vao

- Kiéu May cat kiéu kéo ra duoc, dong cat
bang dong co

- Dong dinh mirc 300A

May cat 16 ra

- Kiéu MCCB,MCB ¢6 dinh

- Dong dinh murc Tuy thudc phu tai

Thiét bi do luong V, A, W, Wh

Kiéu thanh cai 3 pha, 1 trung tinh

Vit liéu ctia thanh cai Pong

Dong dién dinh murc cta thanh cai 1000 A

Dong chiu dung ngan han 16 kA/1s

Dong chiu dung dinh 40 kA

Pién ap chiu dung tan s cong nghiép | 3000 V
trong 1 phat

Mach lién dong ACO
Relay bao vé 50/51N
50/51
49
Pién ap diéu khién 220 VDC
CAp bao vé cua ti IP 41

5.3.5.2 H¢ thong dién tw dung mdt chiéu

% Chirc niing va ciu triic
Hé théng tu dung mét chiéu 220V 1a hé théng duoc st dung cho cac muc dich
Sau:
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- Kich tir ban dau cho may phat.
- Cap ngudn cho hé thdng diéu khién, thong tin, bao vé diéu chinh tin hiéu
trong va ngoai nha may.
- Cap ngudn cho chiéu sang sy cb.
- C4p nguon cho hé théng béo chay.
» Gidi phap ky thudt chinh.
Hé théng 220 VDC tai nha may bao gom:

- Hai (02) ta dcquy kiéu axit-chi kiéu kin khéng bao dudng, dung lwong mdi
hé théng 160Ah/10h va bo nap kiéu tinh c6 dong dinh mirc 100A.

- Hai (02) b6 nap dcquy 380V-AC — 220V-DC/100A;

- Hai (02) hé théng tu phan phdi chinh c6 trang bi bd chuyén ngudn tu dong
(ACO) va thiét bi do luong;

- Mot (01) hé thong AC-UPS, cong suat 3kVA gdm bo chuyén doi dién va ti

phan phdi
% Ac quy
Cac dac tinh chinh:
- bién &p danh dinh s 12V
- S6 lugng cell ' 6

- Dung luong danh dinh tai 250C
+ 10 gio tiéu thu (20.0A; 10.8V)  : 160Ah

- Ché do nap : Nap dién ap cb dinh 250C

- Chu ky str dung :14.4 -14.7V

- Dong nap 16n nhat : 60A

- Ché d6 cho str dung :13.6 - 13.8V

- Kiéu : axit chi, kiéu kin, khéng bao dudng

< H¢ thong cung cép nguén lién tuc

e Chirc ning va co ciu

Hé théng cung cip ngudn lién tuc duogc trang bi dé cap ngudn dién xoay chiéu
cho cac phu tai thiét yéu: diéu khién, bao v¢, thong tin khi mat nguon dién xoay
chiéu

e Cac giai phap va yéu cau k¥ thuat

Hé théng cung cip ngudn lién tuc 1a chuyén doi kép (AC/DC-DC/AC “ online
double conversion”), duogc cép nguén tr hé théng dién 230VAC va 220VDC cua
hé théng acquy.

Cac dac tinh k¥ thuat:
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- Cong suit

- Kiéu

Piu vao
bién &p danh dinh

Dai dién ap

- Daitan so
- He¢ so0 cong suat

Piura
- Dién 4p danh dinh

- Tan s6
- Dang song

- Do méo
- Kha nang chiu qua tai

Loai Acquy
- Loai
- Dung lugng
- Thoti han lvu dién
- B0 nap bén trong
- B0 nap dién (Tuy chon)
- Thoti gian nap

Pic diém khac

—  Giao dién truyén thong

Hiéu thi

— Céanh béo

— Baové

Moi trwong van hanh

— Ddam

: 3BKVA/2.1KW

: Chuyén doi kép (AC/DC-DC/AC) “online
double conversion”

: 220Vac

: 160 - 300Vac(70% - 100% tai), 140 -
300Vac(50% - 70% tai), 118 - 300Vac( 0% -
50% tai)

: 50Hz + 8%

>0.95

: 220Vac + 2% (230V hodc 240V c6 thé cai
dat thong qua bang diéu khién LCD)

: Pong bd véi tan s6 dau vao
: Song hinh Sin
: <6% ( Full linear load)

: 105% - 150% trong 30 sec; >150% trong
200ms

: Ac quy kho acid chi, khong can bao dudng
: toi thiéu 12V / 9Ah * 20pcs

: DAy tai/ ntra tai - 10phGt/20phat

D 1A

: Bo nap 9A tich hop

: 05 gio

: RS 232/RS 485

: Man hinh hién thi LCD hien thi tan so,
dién &p, tai, dién ap acquy...

: Bén LED hién thi trang thai hoat dong.

: Qud tai, su ¢6 ngudn vao AC, dcquy yéu,
su ¢d UPS.

: PBién 4p dcquy yéu, qua tai, qua nhiét,
ngan mach, qua tai dién 4p vao, dién p vao
thép. ..

: 0-95% Khong ngung tu, dong nudce
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Nhiét do : 0-40°C
Do on : <50dBA (tai khoang cach 1m)

5.3.6. H¢ thong diéu khién, do lwong, giam sit va bao vé role

5.3.6.1 Téng quan.

Nha may Nha may thay dién Nudc Long 2 duoc trang bi mot hé théng diéu

khién, giam sat hién dai, 4p dung cong nghé may tinh, c6 kha ning mé rong. Cac

trang thiét bi diéu khién, giam sat phai tuan theo cac tiéu chuan Qudc té thong

dung ap dung cho nha may thuy dién va phu hop v6i cac quy dinh cia Tap doan
bién luc Viét Nam.

H¢ thong di€u khién, giam sat nha may nham dam bdo van hanh an toan, tin cdy

va to1 uu hoa ché do lam vi¢c cia hé thong cac thiét bi cong nghé sau:

- Hai (02) t6 turbine — may phat va cac thiét bi phan phdi dién ap may phat.
- Mot (01) may bién ap chinh 10.5/22kV va may bién ap tu dung.
- Thiét bi phan phdi 24kV.

- H¢ théng dién tu dung xoay chiéu, mot chiéu.

- Cac hé thong thiét bi phu trong nha may.

Heé thong trén bao gom cac thiét bi sau:
- Mot (01) hé thong dicu khién giam sat va thu thap dir liéu (hé théng SCADA)
dit taj phong diéu khién trung tim bao gém:

+

+

+

Mot (01) tram van hanh
Mot (01) tram k¥ thuat

Mot (01) mang thong tin cap quang 100Mbps cau trac mach don kin (sau
day goi 1a duong truyén dir licu).

Mot (01) tram luu gitr dir li¢u qua khr.

Mot (01) mdy in sy kién-sy cb.

Mot (01) may in bao céo.

Mot (01) hé théng dong ho GPS.

Mot (01) may chu Gateway véi ba (03) cong cho giao thircc IEC 60870-5-
104.

Mot (01) 16 vat dung cho phong diéu khién tt ca nhu ban, ric cim dé gin
toan bo thiét bi hé théng, bao gff)m ghé cho nhan vién van hanh.

Thiét bi muc diéu khién nhom bao gom:

- Hai (02) ti diéu khién tai chd cta t6 may bao gébm dung cu bao vé va do

luong, didu khién logic kha trinh (PLC) dat trong phong diéu khién trung tim
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dé diéu khién va gidm sat t6 may phat va thiét bj phu t6 may bao gom ca may
bién 4p chinh.

- Mot (01) tu diéu khién hé thong thiét bi phan phdi 24kV va thiét bi phu nha
may bao gém dung cu bdo v¢ va do luong, thiét bi hoa dé)ng bd, bd diéu khién
logic kha trinh (PLC) dat trong phong diéu khién trung tim dé diéu khién va
giam sat cho céc thiét bi sau:

+ Hé thong thiét bi phan phbi 24k V.
+ Hé théng phan phdi ha 4p AC, DC, tit ca thiét bi ty dung chung, thiét bi
phu nha may.

+ Tin hi€u do luong tai ctra nhan nudc.

5.3.6.2 Cic yéu cau thiét ké:

Hé théng diéu khién nha may duoc thiét ké véi cau tric phan cap, nhicu chuic
nang, co cAu trac mé, thuan tién cho viéc mé rong, thay thé va dam bao cac yéu
cau sau:

- €6 két cau modul nham don gian hoa cong tac thiét ké, lap dat, thir nghiém,
van hanh va bao tri.

- Chirc ning diéu khién duoc xay dung bang phan mém tao cho hé thdng co
tinh linh hoat khi c6 nhu cau mo rong.

- Cung cip day du cac chirc ning cho SCADA nhu giam sat, bao tin hiéu, ghi
su kién, lién lac dir liéu va diéu khién tir xa, giao dién van hanh thuan tién, 6n
dinh va tin cay.

- Hé théng diéu khién phai co chirc nang tu kiém tra dé dam bao tinh san sang
cao va giam thoi gian bao dudng.

- Hé thong diéu khién phai c6 cdu tric hién dai, phi hop véi quan diém méi
nhat vé diéu khién nha may thuy dién va xu thé phat trién cong nghé k¥ thuat
s6 hién nay.

Nguon cung cap cho hé thdng diéu khién, giam sat bao gdm nhu sau:

- Nguon dién xoay chiéu : 220V AC.

- Ngudn dién mét chiéu : 220V DC.

Nguédn cung cip cho hé théng phai c6 su phan tan dé dat duoc do an toan cao

nhat khi c6 sur ¢d trong mach cip ngudn.

Heé thong diéu khién, gidm sét trang bi cho nha may 1a hé thong diéu khién kiéu

phan tan (Distributed control system - goi tit 1a DCS). Sy phdn tan cta cac nhom

diéu khién phai dam béo tinh tin cdy cho hé thdng, bat c hu héng nio trong
nhom diéu khién s& khong 1am anh huéng hodc chi 1am anh hudng rat it ti cac
phan khac va duoc phat hién d& dang dé thay thé.

Tat ca cac chuc nang diéu khién ciia hé théng DCS dugc thyc hién bai cac bd
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5.3.6.3

diéu khién vi xtr 1y, c6 kha ning lap trinh (Programable Logic Controller - goi tit

la PLC).

Tram vén hanh (Operating Station - goi tit 1a OS) duoc dit tai phong diéu khién

trung tdm cua nha may.

Hé théng diéu khién DCS trang bi cho nha mdy, phai tuin theo cac tiéu chuin

Quéc té IEC 4p dung cho nha may thiy dién c¢& nho va trung binh. Cac phan tu

chinh trong hé théng diéu khién DCS bao gom:

- B0 may tinh qua trinh, diéu khién va giam sat chung toan nha may, kém theo
cac thiét bi giao dién van hanh.

- BO diéu khién va giam sat cic td may va may bién 4p nang.

- BO diéu khién va giam sat thiét bi phan phdi 24kV va hé thong thiét bj phu
trong nha may.

- Lién két ndi mang gitta cac bd mdy tinh qua trinh.

Hé thdng diéu khién va giam sat nha may s& dugc to chirc voi 3 cap diéu khién

nhu sau:

- Cép 1: Mirc diéu khién tir trung tam diéu do.

- Cap 2: Mtrc diéu khién nha may tir hé thong may tinh trong phong diéu khién
trung tdm nha may.

- Céap 3: Mirc diéu khién tai chd: Tir cac bang diéu khién nhom thiét bi.

- Cap 4: Mrc diéu khién tai thiét bi

Ciu hinh hé thong diéu khién nha may

< Mirc diéu khién tai trung tam diéu dp

Str dung may chu Gateway, nha mdy dién c6 thé diéu khién va giam sat tir va
Trung tim diéu d6 Dién luc Kon Tum. Hé thdng may tinh trung tim nha mdy dat
tai phong diéu khién trung tim Nha may thuy dién Nudc Long 2 cé thé diéu
khién va gidm sat tr Trung tdm diéu do Pién lyc Kon Tum qua méy chu
Gateway voi giao thtirc IEC 60870-5-104.

 Mirc diéu khién nha may:

Mirc diéu khién nha may phai 1a mirc diéu khién chinh. Hé thong mdy tinh trung
tam nha may (hé thong SCADA) dit tai phong diéu khién trung tdm phai thuc
hién viéc diéu khién giam sat cho toan nha may ciling nhu thyc hién xir 1y s6 liéu
dé tao co s& dit liéu cho quan 1y van hanh.

Hé thong SCADA va tat ca bo diéu khién Logic kha trinh phai dugc két nbi bang
duong truyén dit liéu cao cho truyén dit liéu tdc do cao dé cho phép viée trao dbi
dir liéu gitra cac hé thong. Lénh diéu khién tir hé thong SCADA phai di truc tiép
dén cac bo diéu khién Logic kha trinh qua hé thong dudng truyén dit lidu cao.

Van hanh binh thuong cua Nha may dugc thyc hi¢n tir tram van hanh. H¢ théng
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SCADA phai dugc thiét ké dam bao khi c6 bat ky truc tric nao trong hé thong

SCADA hodc mang dir li¢u tdc do cao s& khong gay trd ngai dén su van hanh

lién tuc cia nha may.

< Mirc diéu khién tai ché:

Ba (03) ti diéu khién tai chd va bd diéu khién Logic kha trinh phai duoc bd tri

nhu sau:

- Hai (02) ti diéu khién tai chd cua t6 may dit trong phong diéu khién trung
tam dé diéu khién riéng timg t6 may

- Mot (01) tu diéu khién hé thong thiét bi phan phdi 24kV va thiét bi phu nha
may dit trong phong diéu khién trung tdm dé diéu khién cho thiét bi phan
phéi 24kV, h¢ théng phan phéi ha 4p AC, DC va tat c4 thiét bi ty dung chung.

Trong trudng hop hé thong SCADA va mang dit lidu téc do cao bi 161, murc didu

khién tai chd phai dugc duy tri va mdi nhom thiét bi c6 thé duoc didu khién doc

1ap tlr c4c ta diéu khién tai chd.

Tu diéu khién tai chd phai dugc cung cép kém dung cu do luong, chi thi trang

thai van hanh, hién thij su cb, cong tdc chon lya va cong tac diéu khién cho van

hanh thuong xuyén. Bo diéu khién Logic kha trinh phai phuc vu cho diéu khién

tur dong tir xa va tai chd, quan 1y bao vé va canh bao, va xur 1y dir liéu.

Lénh diéu khién tir td diéu khién tai chd phai dugc truyén tin hiéu toi thiét bi

thong qua bo diéu khién logic kha trinh twong ung. Tuy nhién, 1énh diéu khién

dé van hanh ddong b, va ding khan cip bang tay phai dugc truyén truc tiép t6i

thiét bi ma khong can qua xir 1y tai bo diéu khién logic kha trinh. Logic diéu

khién trinh tu tu dong cua bao vé¢ co thé duoc cung cép trén cac bo diéu khién

logic kha trinh nhung phai duoc du phong trong dau ndi phan cimg khac dé dam

bao thiét bi su ¢d duoc dua vao tinh trang khén cép.

Van hanh khoi dong va ding t6 may tir tu diéu khién tai chd phai dugc thyc hién

theo diéu khién trinh tu tu dong voi su hd tro caa bd diéu khién logic kha trinh.

Cac khoa chuyén doi phai duogc cung cép dé lua chon ché do diéu khién, cac ché

99 ¢

d6 bao gom “ Tir xa- Ty dong”, « Tai chd - Tu dong” va “ Tai chd - Bang tay”.

< Mirc diéu khién tai thiét bi:

M3i td may co thé dugc diéu khién tai chd tai tir mat trude cua ta didu toc, bang
diéu khién turbine, tu kich tir may phat va panel diéu khién tai chd cua thiét bi tu
dung phu.

MJi thiét bi ctia hé théng dong cat ciing dugc van hanh tai chd trén mit trude
clia cc ta dién trung ap va ha ap trong phong thiét bi 10.5kV, 22kV.

Pé chon lua murc va ché d6 diéu khién, cac khoa chuyén d6i sau phai duoc cung
cap:

- Trén bang diéu khién tai chd cho mdi thiét bi, trang bi khoa chuyén doi vi tri
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“Tai cho” va “Tur xa”.
- Trén ta diéu khién tai chd cho mdi nhom thiét bi trang bi cac khod chuyén doi

99, <6

vi tri “Tai chd/ bﬁng tay”; “Tai chd/Tu dong” va “Tur xa/Tu dong”

5.3.6.4 Diéu kién van hanh

Piéu kién van hanh chung cua tat ca cac thiét bj duoc mo ta dudi day. Thiét ké

chi tiét thiét bi diéu khién, bao vé va giam sat phai dap ng cic yéu cau. Piéu

nay thudc trach nhiém cua Nha thau va phai ndp cho Chua dau tu phé duyét.

% Té may phat:

Khoi dong va dimg mdi t6 may phai dugc tién hanh (theo ché do ty dong va

tirng bude) tir phong diéu khién trung tdm hodc tir ti diéu khién tai chd.

Bo diéu khién cho mdi to may phat phai c¢6 kha ning dua té may vao van hanh:

- Ty dong tu luc “Dung” dén “Mang Téi” hoac nguoc lai.

- Tung budc vé6i cac bude sau: “Dung”- “San sang”- “Khoi dong”- “Kich tur-
“Déng bo” - “Mang Tai” hodc nguoc lai.

O diéu kién van hanh binh thudng, viéc hoa dong bo to6 may phat vai ludi dién

dugc tién hanh thong qua may cit dau cuc may phat ty dong hodc bing tay

thong qua lya chon ché do cua bo hoa déng bd nam trén mit trude cua ta didu

khién tai chd hodc tu dong tir tram van hanh cua hé théng SCADA.

Thiét bi bao vé tu dong phai duoc ddu cing va phai 1am viéc song song véi bd

diéu khién to may. Do vay, khi xay ra su ¢ cua dién hodc co khi, ca hai hé

thong 1am viéc song song. Céc trinh tu sy ¢b tu dong nay duoc cung cap dé xur 1y

céc su ¢d khac nhau c6 thé xuit hién trén thiét bi.

Trinh tu dimng bao vé to may phai duoc phan loai va so d6 thiét bi bao vé phai

duoc trinh cho Chi dau tu phé duyét gom:

% Trinh tw dirng khén cdp (#86-1)

Trinh tu bao vé nay phai dugc khaéi tao khi phat hién sy ) nghiém trong do su

¢ dién noi tai cua to may phat bao g@)m may bién ap chinh, su ¢ vinh curu ddi

v6i thanh cai to may dau ndi. Voi mdi ché d6 van hanh, tin hiéu bao vé dién phai

duogc truyén téi bo diéu khién t6 may ciing nhu thiét bj co va dién chinh cua to

may thong qua role khod #86-1. T6 may phat phai ty dong ding nhu sau:

- May cit dau cuc may phat phai cét tirc thi, ddng thoi canh huéng turbine phai
bat dau dong.

- Dong thoi véi viée cit cua may cat dau cuc may phat, may cat kich tir phai
duoc mo.

- Hé thong phanh co khi ctia t6 may phai hoat dong ¢ toc do cho phép kich hoat
su hoat dong cua phanh.
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¢ Trinh tw dirng nhanh (#86-2)

Viéc van hanh hé théng bdo v¢ phai dugc khodi tao bdi viéc phat hién su cd

nghiém trong cua sy ¢d co khi hodc dimg khan cip bang tay. T6 may phai duoc

dung nhanh chong nho Role khoa #86-2. Trinh ty dirng nhanh phai nhu sau:

- Téc tong cua van dién tur cua bd diéu tdc, canh hudng turbine phai dugc dong
ngay lap ttc.

- Khi Role cong suit hodc cong tic hanh trinh ciia Servomotor canh hudng phat
hién ché d6 van hanh khong tai, may cat diu cuc may phét phai duoc cat va
sau d6 may cit kich tir phai duoc mé ra.

- Hé thong phanh co khi cua t6 may phai van hanh theo trinh ty dimg binh
thuong to may.

< Khéng diéu khién dwoc turbine

Trong trudng hop vuot tdc turbine do khong diéu khién duoc bd didu toc hoic
su cd nang né cia hé théng cap dau cao ap, cc van trudc turbine twong ing phai
dong va to may phai dugc dimg nhanh bang role khoa #86-2. Sy lam viéc cua
bao v¢ nay phai dugc kich hoat nho viéc phat hién tua bin vuot tde nghiém trong
hodc vuot toc trong thoi gian dai.

< Trinh tw dirng sw cé tir PLC

Trong trudng hop bod diéu khién to may lam viéc su cd duoc khoi tao tir tin hiéu
tu giam sat “watch dog”, trinh tir dirng don gian bang du cimg s& dimg t6 may.
Trinh tu ding don gian phai ding t0 may gidng nhu cach ding nhanh duoc néu
O trén.

< Cdnh bdo tinh trang bit thuwong

Diéu kién bat thuong cua thiét bi hodc cac su ¢ nhe phai khoi tao chi thi sy cd
va canh b4o bang 4m thanh ma khong tién hanh cit.

% Thiét bi phdn phoi 24kV va thiét bi phu nha mdy

Piéu khién va giam st thiét bi dong cat 24kV phai dugc tién hanh ké ca tir tram
van hanh cua hé thong SCADA hoic ta diéu khién tai chd c6 so ¢6 mimic trong
phong diéu khién trung tam.

Tat ca may cat phai duoc diéu khién kém cac lién dong can thiét dugc cap tir
PLC. Tat ca trang thai d6 phai duoc hién thi 1én so dd Mimic. Cac gia tri do
luong nhu I, U, P, Q, S, F phai dugc giam sat. H¢ théng role bao vé phai duogc
lap dat trén tu diéu khién thiét bi dong cat 24kV dé bao vé dudng day truyén tai
bao gom tat ca bao vé va role trung gian va thiét bi phu két hop.

Pong may cat 24kV 16 dudng day khong cé kiém tra hoa dong bd trude chi co
thé chi thuc hién khi lién dong duoc thuc hién by-pass bang mot khoa dic biét
(ché d6 nap duong day).
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5.3.6.5

5.3.7.

53.7.1

Thiét bi do lwong va dong ho do.

% Thiét bi do lwong

Céc thiét bi va ddng ho do ludong sé duoc cung cip, moi thong sé do ludng ké ca

thong so dién va khong dién cua cic td6 may, thiét bi phan phoi, h¢ thong tu dung

nha may va cac thi€t bi phu phai dugc chi bdo. Cac thong s6 nay phai & dung

dang ti€u chuan va c6 thé dugc chuan hod bang mdt modul lap trong hodc bd

chuyén do1 da nang.

Céc thong sb can phai do bao gom:

- (Cong suat tac dung va phan khang (W, VAr).

- bién 4p va dong dién (V, A).

- Tan sé (F).

- Dién nang tac dung va phan khang (Wh, VArh).

- Hé s6 cong suat Cose.

- Cac gia tri khong dién nhu: Nhiét do, ap suat, muc nudc, do rung, trang thai
cua cac thiét bi chinh va goc quay.v.v..

Cac bd bién ddi do ludng c6 tin hidu ra phi hop 4-20mA.

Do chinh x4c cua cac gia tri do phai phit hop véi cac tiéu chuan dugc ap dung

cua moi hé thong.

< Pong ho hé thong

Phai lap dat mot dong hd hé thdng chinh dé dam bao su dong bd cua hé thong

may tinh.

Hé théng nay bao gom:

- Mot (01) hé théng dong hd GPS doc 1ap va cac trang bi dé dong bo thoi gian;

- M5t (01) modul xuét cho tan s 50Hz;

- Tram dong ho trung tdm véi giao dién ndi tiép.

Hé thong may tinh phai dugc déng bo hoa bang hé théng dong hod chinh qua

cong noi tiép.

Céc bo diéu khién phai duoc dong bo theo xung mdi phut bang hé théng ddng hd

chinh.

Hé thong bio vé role va do lwong dién
Pham vi trang bi hé thong role bao vé.

Hé théng role bao v¢ trang bi cho cac thiét bi dién nha may bao gém:

Bao vé va do ludng to may phat - may bién 4p nang.

Béo v¢ va do luong duong day 22 kV.

Bio vé va do ludng cac may bién ap tu dung, to may diesel va cac thiét bi phu
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t6 may.
5.3.7.2 CA&c yéu ciu ddi véi hé thong role bio vé.

Hé thong role bao vé trang bi cho t6 may phat — may bién ap phai tuan theo céc
tiéu chuan Qudc té IEC théng dung va cac quy dinh cua Tap doan Dién lyc Viét
Nam.

Nguf)n dién thao tac cho cac thiét bi bao vé role 1a nguén mdt chiéu 220V DC.
Céc role phai c6 kha ning giao tiép theo thu tuc giao tiép 1a IEC 60870-5-103.
Céc role chinh ciia bao vé t6 may 1a loai role k¥ thudt sé co b vi xir Iy cong
nghi¢p, c6 dg tin cly cao, ti€u thu it ndng lugng va c6 kha nang chéng lai cac
loai nhiéu va tac dong tr bén ngoai (tac dong co hoc, rung, tir truong bén ngoai
v.v..), c6 kha ning giao tiép duoc véi hé thdng diéu khién may tinh va hé thong
SCADA. Céac thiét bi bao vé dugc b tri trong cac tu bao vé to may dat trén san
gian may.

Bang giao dién cia role phai c6 ban phim va man hinh hién thi LCD dé c6 thé
thao tac truc tiép trén bang. 16 sy kién gan nhét (do trong thoi gian thyc) s& duoc
giam sat va hién thi trén man hinh. Hé thong dén LED béo hiéu duoc lip ¢ mat
trudc bang giao dién cua role dé hién thi trang thai van hanh ctia mdi chirc nang
bao vé. Cac bao hi¢u nay s€ dugc ghi vao by nhd ¢ dinh. Viéc thay ddi cac gia
tr1 dat phai dugc bao vé béng méat khau. Cac gia tri dat cua h¢ théng bao v¢ role
s€ dugc luu dir trong b nhd FLASH EPROM cua b vi xur 1y.

Céc thiét bi bao vé phai c6 chirc ning ty kiém tra phan cing va phan mém cia
hé thong bao vé, chirc nang giam sat 1au dai va chirc nang luu trir cac s6 liéu van
hanh. Khi mét su kién bat thuong xdy ra & bat ky phan ctng hay phan mém, dau
ra cua bao vé do sé bi khoa lai, déng tho1 tin hi€u canh bao sé duoc gui di va 16i
s& duoc xac dinh ma khong anh hudng gi dén cac chirc ning khac cua role hay
cac hé thong bao vé khac.

Hé thdng role bao vé phai c6 kha ning phat hién tat ca cac dang su cb va tac
dong cat bo phan bi su ¢b ra khoi hé thong trong khoang thoi gian ngan nhat dé
giam toi thiéu hu hong thiét bi do sy ¢d gy ra.

Tiép diém cit cua role cat (Tripping relay) phai di cat cudn cat chinh ciia may
cit lién quan trong so d6 bao vé. Trang thai cta role khi tic dong va role duoc
giai trtr phai dugc ghi nhan trén b ghi dir ligu.

Phai ¢ céac role giam sat mach cit ciia tit ca cac may cat. Dong dién cia céac
mach ndy phai & mirc khong lam anh huéng dén sy van hanh binh thuong cta
cic mach cit.

Bao vé cac td may phat - may bién ap, may bién 4p tu dung va céac trang thiét bi
phu to may dugc lép dat tai cac ti bao vé b tri tai phong diéu khién trung tam.
Hé thong dién tu ding va hé thong cac thiét bi phu chung trong nha may ciing
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duogc trang bi cac bao vé thich hop dat trong céc ta diéu khién tai chd.

Dung may do h¢ théng bao v¢ tac dong khong phu thudc vao h¢ théng diéu

khién t6 may.

5.3.7.3 Dic tinh chung ciia cac thiét bi biao vé

Tén sb dinh mirc : 50Hz.

Dong dién dau vao dinh mirc C1A.

Dién ap dau vao dinh mirc : 110VAC

Dién 4p thao tac : 220V.DC.

Kiéu b tri thiét b : B4 tri bén trong ti

Kiéu cua cac role chinh

: Role s6 c6 bo vi xur ly.

Tiéu chuan ap dung cho cac thiét bi bao vé: IEC-60255.

Trong ti c6 mach sdy, den chi€u sang, bén trong ¢ ti€p diém lién dong vdi canh

cura tu.

- Cac role k¥ thuét s6 phai duoc dong bo thoi gian voi dong hd hé thong.

¢ Bdo vé role:

* Bao vé may phat — May bién ap

* Bao vé may bién ap ty ding ST1
* Bao vé thiét bi phan phdi 24kV

Céc thiét bj bao vé khong dién cho t6 may — May bién ap:

Bao vé nhiét d6 dau t6 hop 6 d5 may phat

Bao vé nhiét d6 dau 6 huéng may phat

B4o vé nhiét do dau 6 hudng turbine

Bao vé€ nhiét do cudn day may phat

Bao vé€ nhiét do 161 may phat

Bao vé nhiét dd cho kim loai 6 truc

Bao vé mic dau thap 6 t6 hop 6 d& may phat
Bao vé mic dau thap ¢ 6 hudéng may phat

Béo vé muc diu thap ¢ 6 hudng turbine

Bao vé mirc dau cao cta thung dau bd diéu tdc
Bao vé mirc ddu thap cua thung dau bo diéu tdc
Bao vé 4p luc dau cao cia thung dau bo diéu toc
Bao vé 4p luc dau thip cua thung dau bo didu toc

Bao vé su co bd diéu toc
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- Thiét bi kich hoat dirng may khan cap

- Bao v¢ qua tdc do

- Bao vé chdng chay may phat

- Role bao mat nuée lam mat cac 6 truc may phat
- Role bdo mat nudc 1am mét 6 hudng turbine

- Bao vé bo chdng tham nudce (ap luc nudce thap)
- Bao vé b0 chén truc béng nudc (nhi¢t do cao) chén kin b truc
- Bao vé nhiét d6 diu cao bd diéu toc

- Bao vé su ¢ may bom dau s6 1 cta bd diéu tdc
- Bao vé su ¢ may bom dau s6 2 cta bd diéu tdc
- Role bao gy chét canh hudng

Béo vé dong co:

Pong co chay qua toc do

Nhi¢t do dong co cao

Nhiét d6 nudc lam mat cao

Ap lyc dau boi tron thap

5.3.8. Hé thong thong tin lién lac
5.3.8.1 Chirc niing ciia hé thong thong tin

Hé thdng thong tin lién lac cia NMTD Nudc Long 2 duge thiét ké dé thyc hién

cac chtrc nang quan 1y, diéu d6 van hanh, giam sat nha may. Cu thé nhu sau:

% Phuc vu nhu cau thong tin diéu dj, van hanh néi bg trong nha mdy

- Théng tin diéu d6 giita truong ca van hanh dén cac d6i twong trong day
chuyén san xuat, théng tin quan ly trong ndi bd nha may phuc vu céng tac san
XUAt va cac cong tac stra chira bao dudng nha may (bang dién thoai cb dinh,
cb dinh kéo dai cordless phone).

- Théng tin giam sat bang hinh anh cac khu vyc san xuat quan trong cia nha
may: st dung hé théng camera quan sat.

- Cung cép kénh dudng truyén cho céc hé théng diéu khién, hé théng quan
tric...

Pam bao cac may dién thoai, may fax trong nha may cd thé lién lac duoc véi

nhau, cling nhu lién lac dugc véi cac don vi khac trong va ngoai nganh bién.

< Phuc vu céng tic diéu dé

- Theo phan cép diéu d6, NMND Nudc Long 2 s& do Trung tdm diéu d6 dién
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5.3.8.2

5.3.9.

5391

Luc Kon Tum quan 1y, diéu hanh. Do vdy, can thiét 1ap tuyén thong tin lién
lac gitra Diéu d6 dién luc Kon Tum véi NMND Nude Long 2.

- Thiét 1ap kénh lién lac truc thdng (hotline) gitra diéu do dién luc Kon Tum véi
NMND Nuéc Long 2. Kénh lién lac hotline dam bao tinh tuc thoi, cip bach
Vva riéng biét trong cong tac diéu do hé thong gitra NMND Nuéc Long 2 —
biéu d6 Dién luc Kon Tum: 01 kénh.

Thiét lap kénh SCADA/EMS dé trao d6i thdng tin (truyén tin hiéu do luong, bao

trang thai, diéu chinh, diéu khién tir xa...) gitra Diéu d6 Pién lyc Kon Tum véi

NMND Nudc Long 2: 01 kénh (ndi qua Gateway cua hé thong diéu khién bang

may tinh);

% Phuc vu céng tic qudn ly, chi dao va truy cdp do dém dién ning:

Két ndi hoa mang thué bao tai NMTD Nudc Long 2: vao mang dién thoai cua

VNPT/VIETTEL bang trung ké CO hoic trung ké 2Mbit/, dé phuc vu lién lac

thoai, fax, dir liéu gitra cac thué bao trong nganh dién véi nhau va véi cac thué

bao khac thdng qua quay sb tu dong.

Cung cap kénh két néi mang WAN phuc vu do dém dién ning mua ban dién.

Giai phao cong nghé

Tir chirc nang cua hé théng thong tin lién lac NMTP Nude Long 2, d6 an tién
hanh x4y dung giai phap t6 chirc nhu sau:
Mang théng tin n6i bo nha may thay dién.

Mang truyén dan thdng tin bén ngoai nha may
T6 chire kénh va két néi hé thong SCADA/EMS
Phong lap dat va hé théng ndi dat, chdng sét cho thiét bi thong tin.

H¢é thong noi dit, chong sét toan cong trinh
H¢é thong ndi dat

s Nhiém vu

Hé thong ndi dat dugc thiét ké phai dam bao sao cho khong gay nguy hiém cho
con ngudi va hu hong cho thiét bi trong diéu kién lam viéc binh thudng ciing
nhu khi ¢ su cd.

Trong diéu kién 1am viéc binh thuong cling nhu khi co6 su b, hé théng ndi dat
can phai tiéu tan dong dién vao dat ma khong dé vuot quéa gidi han cua thiét bi
va gidi han van hanh.

Hé théng ndi dat phai duoc thiét ké dam bao dién tré ndi dat, dién ap budc va
dién ap tiép xtc nam trong gidi han cho phép cta cac tiéu chuan

Cong ty cb phan xay dyng Phu Minh Trang 5-47



Thuy dién Nudc Long 2 - NCKT BC Thuyét minh chung

< Diém noi dit

P4y moéng nha may dugc str dung nhu 1a mot khéi dién cuc ndi dat bang cach
han céc thanh thép bao xung quanh va ndi v6i hé thong ndi dat nha may.

Tat ca cac két cau thép va kim loai trong nha mdy, cac xa, cac 6ng cap, thang
cap, turbine, may phat, cac tii phan phdi dién, cac ta diéu khién, bao vé v.v. déu
phai duoc nbi vao hé thdng ndi dat dé giam thiéu dién ap budc va dién ap tiép
xuc. Nhimng thiét bi 16n nhu turbine, may phat, may bién ap phai dugc ndi dit it
nhat tai 2 diém.

Trung tinh cia may phat dién, may bién 4p nang va mdy bién 4p tu dung phai
dugc ndi dat

< Ddc diém dia hinh-dia chét-khi hgu khu vwe cong trinh

e Vé dia hinh:

Céc khu vuc cong trinh yéu cdu cao vé ndi dat 1a khu vuc nha may.

e Vé dia chat:

Theo bao cio két qua cong tac thaim do dia vat 1y cong trinh Nha may thiy dién
Thuy dién Nude Long 2.

% Dic diém céu triic hé thong néi dat:

Hé¢ théng ndi dat toan cong trinh duoc thiét ké theo hinh thtrc ndi dat nhan tao.
Néi dat nhan tao: Thiét ké hé théng ndi dat tai khu vuc nha may.

Heé thong ndi dat cho cong trinh bao gém ndi dat 1am viéc va nbi dat chong sét.
% Pham vi hé théng noi dit bao gom:

Hé thong ludi ndi dat: bao gdm cac ludi, cac thanh dan ndi dat dugc ndi dén cac
két cdu chinh cta cong trinh.

Noi dat bao vé: bao gdom cac lién két day ndi dat cd dinh giita cac phan vo kim
loai cua thiét bi, cac két cdu kim loai véi hé thong ndi dat chung toan nha may.
Trung tinh may bién ap nang, may phat dién duoc ndi dét truc tiép hodc qua thiét
bi nbi dat chuyén dung bang day dan véi it nhat mot day hoic mot diém.

N&i dat phuc vu cong tac sira chira 1a ndi dat tam thoi gilta cac thanh din cua
mach cén tién hanh cong tac sua chira voi hé théng dién cuc ndi dat dé dam bao
an toan cho cong nhan stra chira.

o H¢ thong ndi dat.

Hé théng ndi dat dat tai khu vuc nha may dugc thi cong tung budc phu hop véi
tién do xay dung va dugc két ndi thanh hé thdng ndi dat chung.

Thiét ké luéi ndi khu vuc nha may: Ludi ndi dat sit dung cdt thép moéng nha
may. Trong pham vi nha may, cac thiét bi dién & cac cap dién ap, hé thong gia
dd cap, vo cac thiét bi cong nghé khac s& duoc ndi chic chin vao vong ndi dat
tuong mg & mdi cao trinh, cic vong ndi dat tai cic cao trinh dugc lién két chac
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5.3.9.2

chdn voi nhau va duoc nbi truc tiép vao cdt thép mong nha may. Sir dung dudng
dng ap luc bang thép va cac két ciu thép dit sin khac lam vat ndi dat nhan tao,
tuy nhién khong str dung c6t thép ctia cong trinh dé ndi dat.

e Noi dat an toan va ndi dit lam viéc.

Céc thiét bi dién chinh sau day phai duoc ndi chic chin vao hé théng ndi dat
chung vdi tiét dién day ndi dit qui dinh nhu sau:

Day dan ndi dat tir khung Stator may phat dién, may bién ap chinh, diém trung
tinh may phat dién, gia d& thiét bj dong cét dién 4p may phat v.v, phai sit dung
hai day song song bang dong bén, mdi ddy c6 tiét dién 150mm?.

Str dung mdt day déng bén tiét dién 95mm? dé ndi dat déi vai:

- N&i dat chdng sét van dau may bién ap luc;

- Gia dd ic quy;

- Ta chinh luu va phan phdi dién mot chiéu;

- Céac bang phéan phdi dién ha ap.

- May phat dién diesel,

- Céc ti diéu khién va bao v¢;

- Cac dong co c6 cong suat >15kW:;

- Céc vi tri ndi dat ctia cic may bién ap tu dung.

- Cac may bién ap kich tir va cic may bién ap cong suat thap khac, ray cau tryc.
Str dung mdt day déng bén tiét dién S0mm? dé ndi dat d6i véi:

- Cac dong co c6 cong suat <15kW;

St dung mot day dong bén tiét dién 35mm? dé ndi dat ddi véi:

- Gié dg, thang, khay cép, lan can thép, v.v.

- Céc bang dién chiu sang.

Hé thong chdng sét toan cong trinh

- H¢ théng chéng sét duoc thiét ké dé bao vé chéng sét danh truc tiép vao cac
hang muc khu vuc nha may.

- Bao vé chdng sét danh truc tiép ddi v6i nha may:
Biao vé chdng sét danh tryc tiép vao nha may s dung hé théng kim thu sét
phong dién sém, loai STOMASTER, dan sét bang dong tran M70 duogc dat
trén trong nha may va dugc ndi vao hé théng ndi dat chung ciia nha may.

- Bao vé chdng qua dién 4p lan truyén:

Str dung cac bd chéng sét van lép dat tai dAu cac xuét tuyén 22kV khu vuc 10

duong day, cac may bién ap chinh, hé théng thanh cai truyén dan cong suét tir

may phat dén may bién ap chinh va cac may bién 4p tu dung dé bao vé chong

qua dién 4p lan truyén tir DPDK vio céc thiét bi.
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5.3.10. H¢ thong chiéu sang, cac ngudn cong suiat nhé, cap lwe va cap kiém tra
5.3.10.1Hé thong chiéu siang dién, cic ngudn cong suit nhé

% Téong quidt.

Hé thdng chiéu sang dién va cap ngudn cong sudt nho duogc thiét ké nhim tao

diéu kién lam viéc tot cho nguoi van hanh va dam bao tinh an toan khi van hanh

nha may.

Hé thong chiéu sang duoc thiét ké trong pham vi cong trinh phuc vu cho cac dbi

tuong sau day:

- Chiéu sang trong nha bao gdm: chiéu sang cac phong, cac gian, hanh lang,
ciu thang, v.v... ciia nha may.

- Chiéu sang ngoai troi bao gdm: chiéu sang cac khu vuc xung quanh nha may,
duong vao nha may.

Mit bang b tri chiéu sang va so d6 nguyén 1y xem & cac ban vé phan chiéu

sang.

Hé thong chiéu sang duoc thiét ké phu hop véi cac tidu chuan Viét Nam va tiéu

chuén quoc teé.

s * Yéu cau vé do roi.

STT Vi tri chiéu sang Do roi (lux) Loai den
1 | Phong diéu khién trung tam 300 Pén tuyp LED
2 | Gian lap rap 200 Dén metal halide
3 | Gian may phat 200 Dén metal halide
4 | Phong thiét bi dién 200 Pén tuyp LED
5 | Phong diesel, phong hop 150 ben tuyp LED
6 | Ngian may bién ap 150 beén metal halide
7 H'aﬂh lang, cau thang, phong vé 10 beén tuyp LED

SIn

< Pham vi lip dit hé thong thiét bi chiéu sdng.

Pham vi hé thong thiét bi bao gom hé thong chiéu sang trong nha, chiéu sang

ngoai trdi, chiéu sang sy ¢b, cac bang phan phdi dién chiéu sang, cac hop dau,

cap va cac vat li¢u lép dit can thiét.

Hé thong chiéu sang cong trinh bao gdm cac loai chiéu sang sau day:

- Chiéu sang lam viéc binh thudng dugc cap ngudn tir ti phan phdi dién tu
dung xoay chiéu nha may.
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Chiéu sang su ¢d dugc cap ngudn tir hé thdng dién ty ding 220V.DC ctia nha
may.

Chiéu sang lam viéc binh thudng va chiéu sang su ¢b duge thiét ké can dap
ung duogc cac yéu cAu d6 roi. Chiéu sang su cd s& tu dong dua vao lam viéc
khi xay ra sy c6 mat ngudn cp dién chiéu sang binh thuong.

** Bo tri chiéu sang va cdp nguon cong sudt nho tai cac khu vuc:

Chiéu sang trong nha:

Str dung cac dén chiéu sau dé chiéu sang gian may chinh cao trinh 717m cac
deén chiéu sau duoc sir dung va lip dit st trin gian may phia trén cau truc.
Ngoai ra bd tri cac dén chiéu sing tai cac cot trong gian may & do cao phi
hop.

Phong diéu khién trung tim nha may, cac phong lam viéc st dung Dén tuyp
LED c6 chyp tan xa.

Ngoai hé thong chiéu sang binh thuong con bd tri cac dén chiéu sang sy ¢b st
dung nguén dién 220V.DC dugc tu dong dua vao lam viéc mdi khi mét ngu6n
dién xoay chiéu va lap dit tai cac vi tri thich hop dé dam bao chiéu sang.

Kiéu thiét bi chiéu sang gin bang phang v6i bé mit (phan dé 1ip chim trong
tuong hodc tran) dugc ap dung trong cac phong co tiéu chuan hoan thién cao.
Kiéu thiét bi chiéu sang lap ndi trén bé mit phai ap dung cho tat ca cic phong
cong nghé.

Céc cong tac, hop d4u ndi, 6 cdm va phu kién chiéu sang khac phai 1a loai phu
hop véi kiéu lap bang phang trén bé mit hodc 1ap noi trén bé mat. Cac thiét bi
nay phai phi hop véi thiét ké kién tric.

Chiéu sang ngoai troi: Hé thong chiéu sang ngoai trdi trong pham vi cong trinh

bao gdbm cac khu vuc sau day:

Khu vuc bén ngoai nha may, dudng vao nha may.

Loai dén: Dén lap dit ngoai troi kiéu hoi Sodium cao 4p, bong c6 cong suit
125W, 250W.

Loai cot dén: Sur dung céc loai cot co chiéu cao 10m tron bo.

Hé thong chiéu sang phai duoc diéu khién bang cac bd chuyén d6i diéu khién
bang tay/ty dong, déng thoi cling c6 thé dugc diéu khién thu cong bang cac
aptomat va cong tac bd tri tai phong.

s Nguon cap cho hé thong chiéeu sang

Hé thong chiéu sang lam viéc binh thudng trong nha phai duoc cip dién tir ti
phan phéi dién ty dung 400/230V.AC théng qua cac ti chiéu sang chinh.

Hé théng chiéu sang su cd trong nha duoc cép dién tuo hé théng dién mot
chiéu thong qua tu dién chiéu sang sur cd.
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< Diéu khién hé thong chiéu sdng

- Hé thdng chiéu sang trong nha may phai duoc didu khién bang cac cong tic
hoic aptomat lap trong cac ti diéu khién tai cac phong.

- Chiéu sang ngoai troi phai dugce diéu khién bing cac bd chuyén doi diéu
khién bang tay/tu dong, hodc diéu khién bang tay thong qua cac ap to mat.

% Cdc nguén cong suit nhé

Céc ngudn cong suit nhé gdm mot sé bang phan phdi dién dé cap ngudn cho cac

6 cdm dién va mot sb phu tai khac nhu cac bo dun nudc nong, quat dién, v.v.

Céac 6 cam st dung cho cic phong 4m uét va & cac cao trinh dudi san tuabin

chon loai c6 d¢ kin chiu nuéc phu hop.

Céc bang phan phdi ngudn c6 cac dac diém sau:

Dbién ap dinh murc 400/230 V.AC
S6 thanh cai 3 pha + 1IN
Vat li€u thanh cai DPong (Cu)
Thiét bi dong cét Ap td mét
Cép bao vé IP 41

% Cdp bdo vé cho cdc ti chiéu sdng.

Tu chiéu sang dat trong nha: tdi thiéu dat cap IP 41.

< Cdp va ddy din ciia hé thong chiéu sing

Cép va day dan di trong nha c6 vo boc cach dién bang PVC, cap di ngam trong
bé tong hodc tudng phai dugc 10ng trong cac 6ng nhya xodn hoic dng thép bao
vé dat san trong bé tong hodc tuong trong giai doan xay dung.

Cap cho chiéu sang ngoai trdi phai c6 cach dién bang PVC, vo boc c6 ludi kim
loai, néu di ngdm dudi dit phai duoc 16ng trong dng nhya xodn hoic éng thép.
Cép dién su dung cho mach dién chiéu sang va mach b cdm phai co tiét dién phu
hop.

5.3.11. Cap luc va cap tin hi¢u
5.3.11.1Cap luc 12/24kV

Cép lyc 12kV dung dé dau ndi tir mach may phat dén may bién ap nang. Cap luc
24kV st dung cho viéc ddu ndi tir may bién 4p nang dén thiét bi phan phdi
24kV, tir thiét bi phan phdi 24kV dén duong day 22kV, va tir thanh cai 22kV
dén may bién ap tu dung.

Céc dic diém ky thuat cua cap luc trung ap Cu/XLPE nhu sau:
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Dién 4p dinh mirc hé théng 22kV 10.5kV
bién ap dinh murc cap 24kV 12kV

Tan s6 dinh mirc 50Hz 50Hz
Dbién ap chiu dung xung sét 1.2/50us 125kV 60 kV
Dién 4p chiu tan s6 cong nghiép ngan | 50 kV 20 kV

han

Tiét dién cap 3x240mm? 2x300mm?

5.3.11.2Cép ha thé va cap diéu khién

s Cap lwc xoay chiéu va mét chiéu

Cap co6 dac diém sau:

Vit liéu dan Béng
Cach dién PVC/XLPE
Vo bao vé Vat liéu chiu nhiét va nudc
Tiét dién Toi thiéu 1.5mm?
Dién 4p chiu dung tan s cong nghiép 4000V
Do sut ap cho phép trong tuyén cap
- Trong diéu kién binh thuong: <5%
- Trong diéu kién khéi dong dong co: <10%

s Cdp diéu khién, bdo vé, do lwong, tin hi¢u (nhiéu 1oi)

Céc yéu cau doi vai cac loai cap:

Day dan Pong

Cach dién Vat liéu chiu an mon hoa hoc
bai cép Pong

Vo bao vé Vat liéu chiu nhiét va nudc

Tiét dién nho nhat

- Mach diéu khién, tin hiéu va do luong 1.5mm?
- Mach tht cdp cta bién dién ap 4mm?
- Mach thir cap ciia bién dong dién 4mm?
- Mach dong luc 2.5 mm?

Dién 4p chiu dung tan s cong nghiép

Gitra day va vo 4000V

Céc cap nhiéu 15i (trir cap mach thtr cap ciia bién dong va bién dién ap) phai
dugc du phong it nhat 20% s6 18i. Vo cap phai 1a mau den va timg soi phai danh
sb trén vo cach dién tung soi.
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bién ap roi trén cép 16n nhat khi tai 16n nhat cia cac loai cap & 2 dau ké ca cau
chi hay may cat khong dugc vuot qué 3% va gitra cdc ddy dan ctia may bién dién
ap s€ khong qua 1%.

5.3.12. Heé thong bao chay tw dong
5.3.12.1Téng quan

Hé thdng bao chay tu dong dong vai tro hét stc quan trong trong viée thudng
trgc phat hién dam chay ngay tor khi mé1 phat sinh, canh bado cho con nguoi
trude nhitng nguy co gay chay hodc c6 bién phap xur ly chita chay thich hop
ngay trong giai doan dau cua dam chay, 1am giam dén murc thip nhit nhitng thiét
hai vé tinh mang con nguoi va tai san.

5.3.12.2Y&u ciu phong chay

Phai ap dung cac giai phap phong chdy dam bao han ché toi da kha ning xay ra
hod hoan. Trong truong hgp x4y ra hoa hoan phai phat hién ddm chay nhanh
nhét dé ctru chita kip thoi, khong dé cho dam chay lan ra cac khu vuc khéc sinh
ra chay 16n, kho khan trong viéc ctru chira s€ gay ra hau qua nghiém trong.

Bién phap phong chay phai dam bao sao cho khi c6 chdy con ngudi dé dang so
tan sang khu vyc khac an toan mét cach nhanh nhat.

Trong bat ctr diéu kién nao khi xay ra chay & nhimg vi tri d& xay ra hoa hoan
nhu khu vyc phong diéu khién trung tam, khu vuc cip dién 4p may phat, phan
phéi ty ding, phong diesel v.v phai phat hién duoc ngay noi phat sinh ra chay dé
t6 chtrc ctru chita kip thoi.

5.3.12.3Thiét bi hé thong bao chay

Cin ctr vao cac dic diém hinh thanh va tinh chat ciia dam chay.

Cin ctr vao dic diém kién tric cua nha may.

Can ctr vao cac chi tiéu chuan dbi véi hé thong bao chay TCVN — 5738 — 2001
cua cuc PCCC Viét nam.

Tham khéo tiéu chudn NFPA 72 (Control Panel), NFPA 72E (Fire Detector).

Hé thong bao chay ty dong trang bi cho nha may dugc chon 13 hé théng bao
chay dia chi phai dugc cuc PCCC - Bo Noi vu kiém dinh chat lugng. Thiét bi
chinh ctia hé thong bao gébm tu trung tdm bédo chdy, cac dau do bao chay (duoc
st dung chu yéu la cac dau bao nhiét va khoi), chudng, dén, nat an bao chay.
Céc thiét bi nay co cac dic tinh pht hop voi diéu kién moi truong thuc té tai Viét
Nam, kha nang thay thé thuén tién, ché d6 lam viéc 6n dinh, dJ chinh xéc cao.
Céc thiét bi thudc hé théng bao gém:

- M0t (01) ta trung tAm béo chay t dong theo kiéu mach vong bao chay dia chi
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dién tir - k¥ thuat s6 kha ning 1ap trinh, cho phép kiém soat toan b cac khu
vuc bao chdy, dugc dau ndi vaoi cac dau bao khoi, bao nhiét, cac hop nut an tai
cho va cac tiép di€m phu c6 lién quan.

- Cam bién bao chay loai IS (bao khoi ion hoa), RH (bdo nhiét do gia ting).

- Chudng bao chay.

- Hop nut 4n bao chay bang tay.

- Mot (01) 16 dén chi 16i thoat su cd kém theo bang chi dan.

- M0t (01) 16 cép tin hiéu loai chdng chay.

- M0t (01) 16 cac phu kién lip dat.

5.3.12.4Trung tdm bao chay

Kiéu bién tur k¥ thuat )
S6 lugng mach vong bao chay dia chi 30

bién &p st dung 220V AC, 50/60Hz
Nguén du phong ac qui 24 V.DC
Thoi gian tré dé xtr 1y tin hiéu 60 giay

Bao chay tu dong tai trung tam: Bﬁng tin hiéu coi va hién thi b::ing dén chi thi
mach vong dia chi noi xay ra chay.

Bao su co k¥ thuat trén trung tim: Tin hiu coi, dén nhip nhdy twong tng véi
tung loai sy cd.

Ta bao chay trung tam duoc lap dat trong phong diéu khién ctia nha may. T cd
man hinh tinh thé 1éng hién thi cic thong sé hé thong.

Tu phai dugc trang bi b nguén ic qui du phong doc 1ap lap sin co6 du dung
lugng dam bao it nhat 24 gio cho thiét bi hoat dong & ché d6 thuong truc va 1h
khi c6 chay.

Ta phai duoc trang bi cac role trung gian can thiét dé giao dién véi cac hé thong
khéc trong nha may.

Toan bo hé théng tu dong bao chay s& duoc giam sat bang thiét bi dién ti..

< Pdu bao khoi

Dién &p st dung: 24/36 V.DC, 240mA
Thoi gian tac dong: Khong 16n hon 30 giay
Ngudng tac dong: Do che mo khoi:
T 5 + 20%/m dbi véi bao
khoi thong thuong
Do am khong khi tai noi dat dau bao chay Khong 16m hon 98%
Nhiét do lam viéc -10+50° C
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Dién tich bao vé

16n hon 50m?2 @én 100 m?

s Dau bado nhiét do tang cao:

bién &p st dung:

24/36 V.DC, 240mA

Dién &p lam viéc cho phép 10.2-36.8 V.DC
Thoi gian tac dong: Khong 16n hon 120 gidy
Ngudng tac dong: Tu 40 + 170°C.

Su gia tang nhiét dJ trén
5°C/ph

Do 4m khong khi tai noi dit dau bao chay Khéng 16n hon 98%
Nhiét do lam viéc 10 +170°C
Dién tich bao vé Tu 15+50 m?

*»* Nut an bdo chay:

bién &p st dung:

24/36 V.DC, 240mA

Nhiét do lam viéc -10 +170°C
Do kin IP34
Mau son Do

+¢ Chudbng bao chay:

Kiéu

dat trong nha, c6 vo hop.

bién &p st dung

24V DC

Cuong d§ am thanh

100dB

S6 luong thiét bi cu thé cua hé théng bao chay trong tirng khu vuc dugc xac dinh
trong cac ban ve thiét ké kem theo.

5.3.12.5Nguyén ly hoat dong ciia hé thong bao chay tu dong

Hé théng bao chdy tu dong, tu dong gidm sat cac vi tri d& phat sinh chay bang
cic cam bién nhiét va khoéi tu dong. Khi x4y ra chay, cdc cam bién bao chay tu
dong s¢€ tu dong phat hién cac yéu td dic trung cua dam chdy nhu khoi, nhiét do
dé truyén vé trung tdm bao chay dia chi bb tri tai phong diéu khién trung tam dé
phan tich, xtr y. Néu xac dinh 13 ddm chay that s& phat 1énh bio dong bang am
thanh (chuong, co1) va anh sang (dén) cling nhu toa do noi xdy ra dam chay.
Déng thoi tir trung tam 1ap trinh sin s& diéu khién cac thiét bi nhu khai dong
may bom, dong cac quat thong gio.

Trong trudng hop nhan vién phat hién xdy ra chay thi c6 thé thong bao vé trung
tdm bang cach an vao nat 4n bao chdy khan cip bang tay lap dat tai cac vi tri
thuan lgi & mdi cao trinh trong nha may.
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5.3.12.6Tinh toan — thiét ké

Cin cr vao yéu ciu ky thuat s6 3.4 TCVN — 5738 — 2001: “Cac dau bao chay
khoi, nhiét phai dugc lap trong tirng khoang cuia tran nha duogc gidi han bdi céac
cAu kién x4y dung nhé ra vé phia duéi (x4, dam, canh panel) 16n hon 0.4m.

Truong hop cAu kién nho ra tir 0.80 dén 0.4m thi dién tich bao vé ciia mot dau

bao chay tu dong gidm di 25%.

Cin cr vao cau tric xdy dung ctia nha may va tiéu chuan PCCC ap dung cho nha
va cong trinh, TCVN — 2622 — 1995, s luong va chung loai dau béo chay trong
céc khu vuce duoc xéac dinh theo dién tich, tinh chat cua vat liéu chay tai do:

Ni = (Si x K1) / (Sd x K2)

Trong do:
- Ni : S6 dau bao trong khu vyc i
- Si - Dién tich ctia khu vuc can bao vé
- Sd - Dién tich bao vé tiéu chuan cua dau bao
-K1 :Heésb tinh cho khu vuc yéu cau an toan cao K1 =1.5
- K2  :Hé sb tinh dén anh hudng cua dam, xa

5.3.13. Bang ké khdi lwong — vat liéu

Thiét bi

Don vi

S6 lwong

MAY BIEN AP LUC

May bién ap ting 3 pha 2 cudn ddy, kiéu ngadm déau, 1am

mat kiéu ONAN (14MVA, 10.5/22 + 2x2.5% kV-Dyn-
11)

may

1.00

May bién 4p tu dung 3 pha 2 cudn ddy, kiéu ngam kho,
lam mat kiéu AN (160kVA, 22 + 2x2.5%/0.4kV)

may

1.00

May bién ap tu dung 3 pha 2 cudn day, kiéu ngam dau,
lam mat ki¢u AN (160kV A, 22 + 2x2.5%/0.4kV)

may

1.00

May bién ap kich thich 10.5/0.4kV (tron bo)

may

2.00

THIET BI PHAN PHOI PIEN AP MAY PHAT
12kV

Khoi ti dién ap may phat bao gom:

Tu dau ra may phét bao gdom:
- May cat: 12kV— 630A — 25kA/ 1sec
- M4y bién dong dién (CT) 12kV: 450/1/1/1/1A
- May bién dién ap (VT):
(10.5/7/3)/(0.11/73)/(0.11/3)kV

tu

2.00
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STT

Thiét bi

DPon vi

S6 lwong

May bién dién ap (VT):
(10.5/N3)/(0.11/73)/(0.11/A3)kV
Dao tiép dia (ES): 12kV-25kA/ 1s

Tu dau vao may bién ap bao gom:

Dao tiép dia (ES) : 12kV-25kA/ 1s

May bién dién ap (VT):
(10.5/N3)/(0.11/73)/(0.11/43)/(0.11/3)kV
Chéng sét van (SA) : 9kV- 10kA

Tu dién (SC): 12kV

tu

2.00

Ta may bién ap tu dung:

Dao cét c6 tai LBS: 12kV — 100A

Tu

1.00

Ta trung tinh may phat bao gom:

May bién dong dién 12KV- 450/1/1/1/1A-
4x30VA

tu

2.00

Tu kich tir may phét

tu

2.00

THIET BI PHAN PHOI 22kV

Tu may cit ngin MBA gom:

May cat: 24kV— 630A — 25kA/ 1sec

Bién dong dién 300/1/1/1A

Bién dién ap (22/73)/(0.11/73)/(0.11/A3) kV;
Dao tiép dia (ES) : 24kV-25kA/ 1s

tu

1.00

Ta may cat ngan xuat tuyén di TD Nude Long gom:

Thanh cai 22kV — 630A- 25kA/ 1s

May cat: 24kV— 630A — 25kA/ 1s

Bién dong dién 450/1/1/1/1A.

Bién dién 4p 22/~3/(0.1143)  /(0.1143)
/(0.11~3)kV;

tu

1.00

Ta may cét ngin xuat tuyén TP Nudc Long 2 gdom:

Thanh céi 22kV — 630A- 25kA/ 1s
May cat: 24kV— 630A — 25kA/ 1s

Bién dong dién 160/1/1/1/1A. cong suat:
4x30VA

Bién dién ap 22/N3/(0.11/4/3) /(0.11/73)
/(0.113)kV;

ta

1.00
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STT Thiét bi Pon vi S6 lwong
Ta ngin bién dién ap thanh cai gdm:
- Thanh céi 22kV — 630A- 25kA/1s
4. - Bién dién ap (22/93)/(0.11/73)/(0.11/N3)kV ta 1.00
- Dao ndi dat 24kV- 25kA/1s
- Chdng sét van 18kV —10kA
5 Ta ngian may bién ap tu dung ST2: . 1.00
. , u .
- Dao cat c6 tai LBS: 24kV— 100A — 25kA/ 1s
6. | Dao cach ly 3 pha 24kV-630A-25kA/ 1s lap ngoai trdi bd 1.00
7. | Chéng sét van 3 pha: 18kV —10kA cai 3.00
IV | THIET BI TU DUNG XOAY CHIEU
1. | Tt phan phdi chinh 0.4kV-1000A-16KkA/1s tu 2.00
5 Tram phat dién Diezel ty dong du phong nha may bs 1.00
" | 60kVA-400/230V AC tron bo : '
V | THIET BI TU DUNG PIEN MOT CHIEU
1. | T nap ac qui 220V DC- 100A t0 2.00
2. | Bo dc qui 220V DC- 160Ah/10h Bo 2.00
3 Tu\phqn phoi dién ty dung mot chiéu chinh 220V tai 0 200
nha may
4. | Bo UPS-3kVA kém dcquy 20x(12V-9Ah) tu 1.00
vi | HE THONG PIEU KHIEN, BAO VE, PO LUONG,
TIN HIEU
Tram van hanh : May tinh dé ban nguyén bo: CPU c6
cau hinh core 17 v61 toc do toi thieu 2.5GHz; RAM >
1 4GB, HDD > 500 GB; man hinh LCD 20 inches; card b 1.00
" | do h(,)ao 256MB; card mang Gigabit Ethernet LAN; RS © '
232, cong giao dién USB 2.0, LTP; CD-ROM RW; ban
phim, chudt quang.
Tram ky thuft : May tinh xach tay: CPU ¢6 cau hinh
o | core 17 v&i toc d6 toi thiéu 2.5GHz; RAM > 4GB, HDD b3 1.00
" | >500 GB; man hinh LCD 15.6 inches; card do6 hoa © '
256MB; chudt quang.
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STT Thiét bi Pon vi S6 lwong
Tram dit liéu qua khir : May tinh dé ban nguyén bo:
CPU c6 cau hinh core 17 véi toc do toi thiéu 2.5GHz;
3 RAM > 4GB, HDD > 500 GB; man hinh LCD 20 bo 1.00
" | inches; card do6 hoa 256M}3; card mang Gigabit : '
Ethernet LAN; RS 232, cong giao dién USB 2.0, LTP;
CD-ROM RW; ban phim, chudt quang.
May tinh Gateway vo1 bo xur Iy cho phep két ndi hé
thong SCADA kem:
- T6i thi€u 02 cong V24/RS232/ITU-T X.50 cho giao
4. | thue truyén tin IEC 60870-5-101. Bo 1
- Toi thiéu 02 cong Fast Ethernet/RJ45 cho giao thire
truyén tin IEC 60870-5-104 (cho két ndi SCADA véi
trung tam di€éu do A3 trong tuong lai).
Phan mém hoan thién c6 ban quyén va mi ngudn cho .
S| quan Iy van hanh, cdu hinh, cai dt, thr nghiém hé BO 1
thong di€u khién tich hop.
Thiét bi dong bo thoi gian (Antena va bo tham chiéu A
6. .. Bo 1
thoi gian).
7. | Gia lap thiét bi. Bo 1
8. | Modul giao dién va phu kién. Lo 1
May in su kién Bo 2
10. | Lip dat hé thong diéu khién mdy tinh. Lo 1
11.| Tht nghiém va chay thir hé thong diéu khién may tinh Lo 1
12. | Pao tao hudng dan van hanh L6 1
13.| Ta diéu khién t6 may ta 2.00
14.| Tu bao v€ may phat tu 2.00
15. | Ta diéu khién thiét bi phan phdi 22kV va thiét bi phu ta 1.00
16.| Tu diéu tc may phat t0 2.00
VIl | HE THONG CAP LUC, CAP KIEM TRA HT 01
IX | HE THONG PO PEM PIEN NANG HT 01
X | HE THONG CHIEU SANG HT 01
Xl | HE THONG BAO CHAY HT 01
X1l | HE THONG THONG TIN HT 01
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6.1.
6.1.1.

6.1.1.1

6.1.1.2

6.1.2.

CHUONG 6 : TO CHUC THI CONG
THIET KE QUY HOACH TONG MAT BANG THI CONG
B tri tong miit bang
Khu phu tr¢ - nha &

Khu phu trg s6 1: Phuc vu thi cong cum dau méi gdm dap dang, dap tran, cong
14y nudc va cira vao ham. Khu phu tro dit & phia thuong luu bo trai tuyén dép,
bao gdm nha & cua can bd cong nhan vién, nha diéu hanh, cic co sé bé tong,
tram tron, tram nghién, van khuon, bai lép rap thiét bi .v.v. va céac cong tac khac.

Khu phu tro s6 2: Phuc vu thi cong nha may, dudng ong ap luc, cira ra him. Khu
phu trg dit ¢ phia bo trai cia nha may, bao gom nha & cta can b cong nhan
vién, nha diéu hanh, cic co sé bé tong, tram tron, tram nghién, van khuon, bai
lap rap thiét bi .v.v. va cac cong tac khac.

Bai thai va bai trir

Diéu kién dia hinh khu ddu mdi va nha may cta cong trinh thuy dién Nudc Long
2 tuong ddi dbc, dua trén co so ké hoach xay dung va tan dung dat da, da lua
chon giai phap chu yéu 1a bii thai va bai trir nam cung mot vi tri, dat d4 thai nam
phia duéi va tao mit bang dé thiét 1ap bai trit & bén trén nham muc dich han ché
viéc dén bu giai toa khi tién hanh cong tac chuan bi xay dung.

Du kién c6 cac bai thai va trir cho thuy dién Nudc Long 2 nhu sau:

- Bii thai s6 1: Nam ¢ ha luu bo phai khu dau mdi, phuc vu thai dat da dao hd
moéng bo phai khu dau moi.

- Bii thai s6 2: Nam ¢ thuong luu bo trai khu dau méi, phuc vu thai dat da dao
h6 mong vai trai khu dau moi, cira ra ham.

- Bii thai s6 3: Nam o vai phai cira ra ham phuc vu thai dat da dao ham va mot
phan dudng ong.

- Bii thai s6 4: Nam & bo phai nha may, phuc vu thai dat d4 dao hé méng mot
phan duong ong, nha may & kénh xa.

H¢ thong dwong giao thong trong, ngoai cong truong

Cong trinh thuy dién Nuéc Long 2 nim céch thi trin Kon Plong tinh Kon Tum
khoang 50km. Cac loai vat tu, vat li¢u xay dung chinh nhu xi mang, sit thép,
déu lay va van chuyén bang duong bo tir thi tran Kon Plong, thiét bi cong nghé
liy tir nuéc ngoai cap cang thanh phd Pa Néng rdi chuyén dén cong trinh bang
dudng bo dai 200km.

Khu vyc dy 4n Nuéde Long 2 nam sat quoc 16 24 (Tuyén ham Nudc Long 2 di
qua qudc 16 24). Nhu vay dé thi cong va van hanh cong trinh, can phai 1am méi
hé théng dudng thi cong — van hanh nhu sau:
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6.1.3.

6.1.4.

6.1.5.

- Lam mé&i duong thi cong van hanh TC-VHI tir duong hién hiru QL24 t6i1 cua
lay nuéc va khu dau mdi, duong dai 0.25km, mat duong rong 3.5m, giai
doan thi cong rai d4 hdn hop day 30 cm, giai doan van hanh d6 d4 dam cip
phdi day 18cm.

- Lam mdéi duong thi cong van hanh TC-VH2 chay tir dwong hién hiru vao nha
may, duong dai 0.5km, mat dudong rong 3.5m, giai doan thi cong rai da hon
hop day 30 cm, giai doan van hanh d6 d4 dam cap phdi day 18cm.

- Lam méi duong thi cong TC1 chay tir QL24 vao khu vuc b phai khu dau
moi, duong dai 0.2km, mat duong rong 3.5m, rai cap phoi da dam mat duong
day 18cm.

- Lam méi duong thi cong TC2 chay tir QL24 vao khu vyc b phai khu dau
moi, duong dai 0.1km, mat duong rong 3.5m, rai cap phoi dd dam mat duong
day 18cm.

- Céac duong thi cong tir cong trinh t6i bai thai va khu phu trg, tiy theo diéu
kién thuc t€ ma nha thau san i bo tri sao cho phu hgp.

Hé thong cung cip dién cho cong trudng

- Ngudn dién va luéi dién: Hién tai c6 duong ddy 22KV cung cap dién cho cac
ho dan & khu vyc cong trinh, nén c6 thé dau noi phuc vu cho cong tac thi
cong.

- Céc nguon phuy tai chinh cia cong truong 1a: Nha lam viéc va sinh hoat cua
Ban A, tu van, nha thau.

- Nhu cau dung dién cta cong trinh: Tong nhu cau dung dién thi cong & sinh
hoat cho cong trinh thuy dién Nuéc Long 2 1a 600 KW. Tuy theo diéu kién
thuc té cac nha thau thi cong ty lién hé véi dién luc dia phuong dé dau nbi
duong dién thi cong cho cong trinh.

Hé thong cip nuéc

Nhu cau dung nuéc: tong nhu cau ding nude thi cong va sinh hoat cho cong
trinh Nuéc Long 2 13 50 m®/ngay.dém.

Hé théng cép nuge: Can ¢t vao dic diém dija hinh, nguén nude, chét luong nudce
va nhu cau dung nudc cua cong trudng chon ngudn cung cap nude cho thi cong
va sinh hoat cong trinh 13 13y tir sudi La E, qua khao sat thyc dia thiy rang vé
mua kiét nguén nudc trong va rat doi dao, du phuc vu cho cong tac thi cong
cbng trinh.

Bién phép cap: Nudc duge bom tir suoi vé khu xur ly nude sinh hoat, va bé chira
nudc cho san xuat va sinh hoat.

H¢é thong thong tin lién lac phuc vu thi cong

Hién tai c6 duong cap quang va dudong day dién thoai doc theo duong QL24,
khu vyc cong trinh c6 song di¢n thoai cua mot s6 don vi vién thong do do co thé
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lién hé voi nhau bang dién thoai hodc thiét bi khac. Cac don vi ¢6 yéu cau thong
tin riéng trén cong truong s€ ty trang bi phu hop véi yéu cau cong viéc va kha
nang cua tung don vi.

6.2.  DAN DONG THI CONG
6.2.1. Tan suat va cac lru lwgng tinh toin din dong
Theo QCVN 04 - 05 : 2012/BNNPTNT: Quy chuin k§ thuat qudc gia cong trinh
thiy loi - cac quy dinh chu yéu vé thiét ké. Cong trinh thuy dién Nudc Long 2
thudc cong trinh cap III. V4i cong trinh cép III cap thiét ké ciia cong trinh tam
thoi 1a cap V. Tan suét tinh todn cia dong chay 16n nhat [a P = 10%. Dong chay
trong nam dugc phan thanh 2 mua ro rét mua I va mua ki¢t. Mua kiét kéo dai tir
thang [+ VIII, mua 1t kéo dai tir thang IX-+XII.
Cong trinh thuy dién Nudc Long 2 dugc thi cong trong 02 nam (ké ca thoi gian
khao sat, thiét ké va chuan bi). Téan suét va luu lugng tinh toan cua tung giai
doan dan dong trong cac niam thi cong duoc xac dinh nhu sau:
Bang 6-1: Bang luu lugng thang 16n nhat mua kiét
Théng I I 1 vV \Y VI Vil VIl
Tuyén dap 2
P 104 | 30 | 24 | 21 | 41 | 57 | 20 | 36
Qlo% (m /S)

Bang 6-2: Bang luu lugng thang 16n nhat mua lii

Qmax.p (m?/s)
0.2% | 0.5% 1% 1.5% 3% 5% 10%

Tuyén

T.D Nudc Long 2 | 500.1 | 420.2 | 367.9 | 3444 | 291.3 | 258.4 | 219.1

N.M Nuéc Long 2 | 565.0 | 475.0 | 415.0 | 389.0 | 329.0 | 291.0 | 24/.0

6.2.2.

Phwong 4n din dong thi cong
Dic diém cua cong trinh thuy dién Nude Long 2 1a:

- Céng trinh duong dan cot nude cao, cac hang muc cong trinh nhod va nim tai
nhiéu vi tri khac nhau, cong lay nudc dau ham nam cach 70m bén vai trai dap
dang. Ham dan, duong 6ng ap luc, nha may thi cong khong bi anh hudng bédi
muc nude song. Do dé cong tac dan dong thi cong chi phuc vu thi cong dap
dang, dap tran va ctra lay nudc dau ham.

- Diéu kién dia hinh tuyén dép déc 16n tang phu day, mua kho kéo dai 8 thang
vé6i luu lwong dan dong thi cong nho.

- Pic diém két cAu cong trinh thuy cong: Pap dang 1a dap bé tong trong luc
chiéu cao thap, dap tran BTCT long song thap, trong dap cé cong xa cat.

Tir nhiing dic diém va diéu kién thi cong trén kién nghi chon phuong an dan

dong thi cong cong trinh thily dién Nudc Long 2 1a: Dan dong qua cong xa cat

kich thudc bxh= (2.0x2.0)m.
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6.2.3.

6.2.4.

6.2.4.1

6.2.4.2

So d0 din dong thi cong

Trén co so phuong an dan dong thi cong 14 ddn dong qua cdng x4 cat, diéu kién
dia hinh, dia chit, khi twong thuy vin, khdi luong thi cong cong trinh, so dd din
dong thi cong thuy dién Nudce Long 2 nhu sau:

- Nam thu 1:
+ Mua kiét: Nudc xa qua long song co hep
+ Mua lii: Nudce xa qua long song tu nhién.
- Nam thu 2:
+ Mua kiét: Xa nudc qua cong xa cat.
+ Mua lii: Xa nudc qua cong trinh van hanh gém dap tran va 2 t6 may cua
nha may thuy dién.
Trinh tw xay dung cong trinh theo so' d6 din dong
Giai doan chuin bi
Khao sat dia hinh, dia chat, 1ap Nghién ctru kha thi, Thiét ké k¥ thuat, Ban v& thi
cong trinh cac cap c6 tham quyén phé duyét.

Tién hanh cac cong tac gdm giai phong mit bang, xdy dung duong thi cong van
hanh, xay dung cac dudng thi cong tam t6i bai thai va khu phu tro dé phuc vu thi
cong cac hang muc cong trinh, xay dung ngam qua song. Xay dung cac co sé
phu trg, h¢ thong dién nudc phuc vu thi cong cong trinh.

- Muec nudc 16n nhit trong séng mua kiét Nudc Long 2 1a 873.1 m.

- Muec nudc 16n nhit trong séng mua 1ii Nudc Long 2 1a 876.1 m.
Giai doan thi cong 1 (Trwéc khi ngan song - Twr thang 1/1+12/1)

Khu dau mdi (Pap dang, dap tran, cong xa cat):

- Cong tac hé mong: Pao hé mong dap dang dén cao do thiét ké va trén muc
nudc i, cong tdc dao hdé mong bat dau tir dau thang 1/1, két thiic vao cudi
thang 2/1.

- Cong tac bé tong: Pau thang 3/I bat dau d6 bé tong cong xa cat (cong dan
dong), dap dang hai bo. Cong tac do bé tong dap dang dén cao trinh trén muc
nudc mua 1ii, duge bat dau tur dau thang 3/1 va két thic vao cudi thang 8/1.
Vao mua 1t tiép tuc thi cong phan khoi luwong con lai dén cao do thiét ké.

Puong ham, cira 1ay nude:

- Cong tac h6 méng ho: Tién hanh dio hd méng cira ham (dong thoi ciing 1a
ctra lay nuéc), va BTCT cira lay nude bat dau tir thang 1/I va két thic vao
thang 10/1.

- (Cong tac bé tong: Bit dau d6 bé tong tir thang 11/1.
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6.2.4.3

6.2.5.

6.2.5.1

Puong 6ng 4p luc, Nha may va kénh xa:

- Cong tac hé moéng: Bat dau dao hd mong tir thang 1/1 va két thiic vao thang
4/1

- Cong tac bé tong: Bat dau d6 bé tong vao thang 5/1 sau khi cong tac ho mong
két thuc. Két thuc cong tac bé tong mo néo va mo do vao thang &/1.

Tuyén dap Nuéc Long 2:
- Muec nudc 16n nhit trong séng mua kiét Nudc Long 2 1a 874.3 m.

- Muec nudc 16n nhét trong séng mua 1ii Nudc Long 2 13 876.1 m.
Giai doan thi cong 2 (Sau khi ngan song - Tiur thang 1/11+-5/I1)

Ngin song duge tién hanh tir 10 ngay dau thang 1/II. Cong tac ngin song duoc
thyc hién bang dé quay thugng luu. Sau khi ngdn song nudc duge chay hoan
toan qua cong dan dong (ciing 1a cong xa cat).

Khu dau méi (Pap dang, dap tran, cong xa cat):

- Sau khi ngin song tién hanh cong tac bom nuéc hd mong, xir 1y cac dut giy
va khe ntt, khoan phut gia ¢6 trong khu vuc dap phan long song.

- Thang 2/II bat dau d6 bé tong dap tran 1ong song. Cong tac d6 bé tong dén
cao do thiét ké két thuc vao cubi thang 5/11.

Nha mdy va kénh xa: Két thiic cong tac bé tong nha may vao thang 1/11, két thuc
cong tac lp dat thiét bi vao thang 3/1L.

Cong din dong: Pong ctra van cong din dong vao cubi thang 4/11, tich nudc hd
chua.

Thang 6/II phat dién t6 may 1. Thang 7/II phat dién t6 may 2. Thang 9/II hoan
thién ban giao cong trinh

Mula kiét nu6e chay qua cong dan dong:
- Muec nudc 16n nhit trong séng mua kiét Nudc Long 2 13 876.4 m.

- Mua lil nu6c x4 qua dap tran va qua 2 t6 may ctia nha may thuy dién.
Cac hang muc ciia cong trinh din dong
Cong din dong

Cong dan dong thi cong bao gdm kénh din vao, ctra vao, than cdng dan dong va
kénh dan ra. Céng dan dong c6 nhiém vu xa cac luu lugng dan dong trong thoi
gian xdy dung cong trinh tir khi ngan dong dén khi dong cdng tich nude hd chira.
Cong dan dong khong nit lai va tan dung dé lam cbng xa cat, cong xa day cho
cong trinh sau nay.

Cong c6 két ciu bé tong cdt thép M200 dit trén nén da. Céng gom 1 khoang
kich thuéc (2.0x2.0)m, day cong dit & cao do 873.5m. Dinh diu cong & cao do
882.5m, cong dai L=11.4m duogc xéc dinh trén co s¢ chiéu dai cia dap dang.
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6.2.5.2 Dé quay thuwgng ha luu giai doan 2

6.3.

6.3.1.

6.3.2.

bé quay thuong lu'u glal doan 2 duoc xay dung khi lap song dau thang 1/11
chuyén nuéc sang cong dan dong bé quay duoc tinh toan thiét ké véi céng dan
dong xa luu lugng mua kiét tin sut thiét ké 1a 10% Q kiét 10% = 10.1 m®/s,
MNTL = 876.4m. Cao trinh dinh dé quay la 877.0m, chiéu rong dinh 1a 3.0m,
chiéu cao 16n nhét 1a 4.1m, chiéu dai L=37.1m mai thuong luu m=2.0, mai ha
lvu m=1.5, dé quay thuong luu duoc dip 1an dan tir bo trai. Pé quay ton tai
trong 4 thang mua kiét nam II, dén dau thang 5/II dé quiy duoc pha bo.

bé quay ha luu giai doan 2 dugc xay dung sau khi ngan dong xong. P& quay
dugc xay dung dé phuc vu cho viéc thi cong dap tran long séng. Pé quiy duoc
tinh toan thiét ké vai luu luong mua kiét, tan suat thiét ké 1a 10% Q kiét 10% =
10.1 m%/s, MNTL = 874.4m. Cao trinh dinh dé quiy 1a 875.0m, chiéu rong dinh
1a 3.0m, chiéu cao 16n nhét 1a 3.5m, chiéu dai L=19.8m, mai thuong luu m=2.0,
mai ha luu m=1.5. Dé qudy ton tai trong 4 thang mua kiét nam II, dén dau thang
5/11 dé quay dugc pha bo.

CONG TAC PAT PA
Cong tac dao dat da hé

Khéi lugng dao dat ¢ cac hang muc cong trinh bao gom: H6 mong dap dang va

dap tran, hé mong cong iy nudc, cac cra ham, dao ngdm tuyén ham, hé mong

duong 6ng ap lic, hd méng nha may kénh xa va tram phan phdi.

Do dia hinh ddc nén viéc dao dat trong pham vi hd mong thuc hi¢n bﬁng ui

110CV va xdc 1.25+1.6 m®, van chuyén ra bai thai bang 6 t6 tu d6, c6 2 bién

phép chinh:

- Pao dat bang may dao 1.25+1.6 m3, may i 110 CV i dat tir trén cao xudng,
xuc két hop 6 t6 tu d6 12 T chuyén di bai thai, bai tri.

- Pao dat bang may dao 1.25+1.6 m®, két hop 6 t6 twr d6 12 T chuyén di bai
thai.

Cong tac dao d¢a hd moéng cong trinh

- DPao da hd méng cong trinh duoc thuc hién bang phuong phép khoan nd nho
may khoan tu hanh c6 dudng kinh mili khoan d42mm, x&i toi da dd n6 min
duoc thuc hién béng may Ui cong suat 110CV, bdc xtic d4 1én 6 to béng may
xuc loai 1.25+1.6 m3, van chuyén d4 nd min bang 6 t6 ty d6 12T ra bai thai
va bai trit.

Cong tac dao da ngim

Cong tac dao d4 ngam thuc hién cho hang myuc Ham bd sung nuée.

Thi cong ham bao gdm cac cong tac khoan nod, boc xtic, van chuyén, gia co va
cac cong viéc lién quan.
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6.3.3.

- Cong tac khoan : Guong ham c6 thiét ké dinh hinh nho duong kinh dao 2.5m
nam trong khu vuc c6 dia chat da rin chic. Bé dam bao cong tac thi cong
khoan nd dwgc hiéu qua va khéng anh huong dén sy 6n dinh dia chit cong
trinh, nha thau thay d6i ho chiéu phu thuéc vao dia chat sau mdi guong nod.
Cong tac khoan thuc hién bang may khoan tu hanh hoic may khoan cam tay.

- Cong tac nap, ndé min : Muc dich cta céng tac ndy nham khéng dé cho khong
khi n6 thoat ra ngoai tao ra nhu moéi trudng dat da déng nhat trong 15 khoan
dé dam bao cho phan ¢ng phan huy thudc xay ra duoc hoan toan, ting thoi
gian tac dung cho san pham nd, giam séng va dap.

- Cong tac bdc xic va van chuyén: Sau khi ndé min va dua guong ham vao
trang thai an toan, ngudi chi huy mai tién hanh cho thiét bi thi céng bbc xtc
va van chuyén vao thi cdng. Cong tac bdc xidc van chuyén da nd min ra ngoai
bang to hop cao vo/xic 1at + 6 to ty d6 5T.

Cong tac gia cé ham : cong tac gia’cfr) ham bao gdm cac cong tac neo gia ¢ ham,

phun bé tong ham, dung khung chong vom thép...

- Neo gia ¢b ham : Cong tac khoan neo gia c6 ham duoc thuc hién sau khi
cong tac khoan no két thic, khoan neo theo ho so thiét ké quy dinh. Thiét bi
khoan neo gia c6 dung may khoan tay. Ky thuat khoan neo theo dung tiéu
chuan ky thuat quy dinh.

- Phun bé tdng :Cong tac phun bé tong dong vai tro rat quan trong trong viéc
6n dinh vom ham va dam bao an toan trong thi cong sau khi khoan n ham,
do d6 cong tac nay duoc tién hanh cang sém cang tét nhim bao boc bé mit
dao va giam su bién dang ban dau. Phuong phap phun bé tong uét s& dugc ap
dung cho duong ham.

- Duyng vom thép : Tai céc vi tri ctra vao, cira ra, giao giira hAm chinh va ham
phuy, cac ving dia chat xau, séng doc thap, ham s& duoc dao va gia cb vom
chéng bang thép hinh ngay dam bao su 6n dinh dudng ham.

Thong gi6 trong ham : Khi thi cong hé thong ong thong gid phai dam bao
khoang cach tir (20+30) m so véi guong ham. Sau khi thi cong duoc khoang
(50-60)m bo tri hé thong thong gid. Quat thong gio duoc 1ap dit ngay canh cira
vao ham, khi thi cong cac ham phu va cira vio, cira ra ham chinh.

Cong tac dip dé quiy

Cong tac dap dat dé quay trong nudc: Dip dé quay bang dat tn dung tir dao hd
mong cong trinh theo phuong phap 1an dan trong nude, phit hop véi muc nude
lac dip, 1ay cao hon myuc nuéc khi ddp khong qua 1.0m. Cao trinh nay co thé
thay d6i giam di hodc ting 1én tuy thudc vao diéu kién thyc té tai hién trudng,
tuyét d6i khong duoc do truc tiép xuéng mai dé quay. San ui dat duoc thuc hién
bang may ui két hop may dao, trong qua trinh san khong duoc ning ha ben. Viéc
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dam dét sau khi san dugc thyc hién bang phuong tién c6 tai di lai. Quy trinh dam
dat dip trong nudc bang phuong tién co tai di lai duoc xac dinh trén co s¢ dAm
nén. Viéc dam dét bang phuong tién co tai di lai trén bé mat phai duoc phin bd
déu trén toan bd dién tich bé mat, khong duoc di lai theo mot vét ¢d dinh.

6.3.4. Gia co mai dao

Cong tac gia c¢b bao vé mai dao duogc thue hién ngay sau khi cong tac dao tai khu
vuc do két thuc, cac bién phap gia c6 dugce ap dung cho mai dao la: Trong co, da
xay, do bé tong.
Trong cé: Trén mai trong co bd tri cac ranh thoat nude bang da xay, trén cac co
bo tri cac ranh thoat nudc bang bé tong.
P4 xay: Pa xdy bao vé mai hd mong day theo ban vé& thiét ké vira xi mang M75,
da tan dung tir dao ho méng cong trinh, dugc xay bang thu cong.
Do bé tong: D6 bé tong gia cd mai day theo ban v& thiét ké bang thu cong.

6.4. CONG TAC BE TONG
Co s san xuat bé tong phuc vu thi cong cong trinh duoc bd tri & cac khu vuc
Sau:

- B tri 1 tram tron phuc vu thi cong khu dau moi, céng léy nude dau ham,
tuyén dan nudc voi cong suat 30 mé/h.

- Bé tri 1 tram trén phuc vu thi cong duong dng ap luc, nha may véi cong suét
30 m¥/h.

Hé théng duong thi cong tir tram tron tdi cac hang muc cong trinh ddm bao viéc

luu thong va thoi gian van chuyén cua vita bé tong.

Van chuyén vita bé tong vao khdi d6 cac hang muc cong trinh: Khu dau méi,

ham dan, ctra 1ay nuéc, nha may chu yéu bang cac can truc di dong 9+15T.

Van chuyén vita bé tong va dd bé tong vao cac khdi d6 ctia him dan duoc thuc

hién van chuyén tir clra ham bang thu cong.

6.4.1. Quy trinh thi cong bé tong hé

- Van chuyén bé tong: Bé tong dugc chuyén dén cho do bang xe tron do truc
tiép, ong bom, bang chuyén, can cau.

- Do bé tong : Cac phuong phap va thiét bi dugc sir dung dé d6 bé tong khong
dugc gay ra hién tuong phan tang cac ¢t liéu tho trong bé tong, ciing nhu lac
chiung dugc chuyén giao dén cong trinh. Tét ca cac thiét bi va phuong phap
sir dung dé d6 bé tong phai dugc trinh cho Chu dau tu duyét.

- Pam bé tong : Bé téng phai duoc dam k§ ngay sau khi d bé téng vao van
khuon bang cac loai dam dui co hoc c6 tan s6 cao va bién do rong.

- Bao dudng bé tong : Ngay sau khi d6 bé tong cho cac cu kién khong c6 van
thanh va ngay sau khi thao d& van khuon trong céc truong hop khac, bé tong
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6.4.2.

6.4.3.

6.5.

s€ dugc bao vé chong lai cac tac dong ctia anh nang truc ti€p, cac luong gio
kho va s€ phai dugc bao dudng bang nudc.

Quy trinh thi cdng bé tong ngdm

Puong ham c6 chi€u dai ngan, thi cong bé tong ham theo hai hudng la: cira vao,
cua ra. Bé tong tur tram trOn van chuyén t41 cac block d6 bang cac 6 t6 chuyén
dung, sau d6 dugc bom vao céc vi tri nhu trong ban vé thiét ké.

Bé tong duogc dd toan tiét dién hodc do nén trude ro6i dén vom + vach hdm. Sau
khi thi cong bé tong xong phai thyc hién phut vira 1ap day dinh ham, doi véi
nhirng doan c6 dia chat xau phai phut vita gia co.

Quy trinh thi céng bé tong dwong ong

Bé tong md néo va md d& duge van chuyén tor tram tron di theo cac duong thi
cong dén cac diém d6, sau d6 dung cau dé dua bé tong vao cac khoanh d6. Pbi
v6i cac md ma cau khong voi t6i duoce, dung mang dé trung chuyén bé tong t6i
khoanh db.

TONG TIEN PO THI CONG

Cong trinh thuy dién Nudce Long 2 ¢ quy md nho, dép tran 1a dap bé tong trong
luc dang Piano, dap dang la BTTL, ham dén ngén, nha may cong suét nho, vi
cong trinh ¢ hai bac nén doi hoi phai bé tri trinh ty va tién d6 thi cong hop 1y dé
dam bao tién do phat dién chung cho toan bd cong trinh. Cac mbc tién do chinh
nhu sau:

- Thang 1/I: Khéi cong cong trinh.
+ Dao kénh dan, ddp dé quay thi cong cong xa cat, dap dang, dap tran.
+ Thi cong dao mong khu dau méi, tuyén ning luong.

- Thang 6/I: Thi cong xong cum dau mdi phan nam trong dé quay doc, tiép tuc
thi cong tuyén ning lugng.

- Thang 1/II: Ngan song, thi cong dap tran phan long song, dap dang bd con lai
- Thang 5/1I: Thi cong xong toan bd cong trinh.

- Thang 6/II chay t6 may sb 1

- Thang 7/11 chay t6 may sb 2

- Théng 9/1I hoan thién ban giao cong trinh

Téng tién do thi cong dugc lap voi muc tiéu chay to may 1 vao thang 6 nam II,
t0 may 2 vao thang 7 nam II. Tong thoi gian thi cong cong trinh 1a 18 thang.
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CHUONG 7 : TONG MUC PAU TU

7.1.  CO SO LAP TONG MUC PAU TU

7.1.1. Co sé lap chi phi cong trinh

Téng mirc dau tu cong trinh thuy dién Nuée Long 2 dugc 14p tuan thu cac co sd
phap 1y hién hanh nhu sau:

Luat Xay dung s6 50/2014/QH13 ngay 18/06/2014;

Nghi dinh s6 63/2014/ND-CP ngay 26/06/2014 ctua Chinh phi vé quy dinh
chi tiét thi hanh mot s6 diéu ctia Luat DAu thau vé lya chon nha thau;

Nghi dinh sé 15/2021/ND-CP ngay 03/03/2021 cta Chinh phu vé quan 1y du
an dau tu xay dung;

Nghi dinh sé 10/2021/ND-CP ngay 09/02/2021 ctia Chinh pha vé Quan ly
chi phi dau tu xay dung;

Nghi dinh s6 06/2021/ND-CP ngay 26/01/2021 cta Chinh phii vé quan 1y
chat lugng va bao tri cong trinh xay dung;

Nghi dinh 119/2015/ND-CP ngay 13/11/2015 ctia Chinh phu quy dinh bao
hiém bat budc trong hoat dong dau tu xay dung;

Nghi dinh sé 123/2008/ND-CP ngay 08/12/2008 ctia Chinh Phu; Quy dinh
chi tiét va huéng dan thi hanh mot s6 diéu cua Luat Thué gia tri gia tang;
Nghi dinh s6 121/2011/ND-CP ngay 27/12/2011 ciia Chinh phu: Sira d6i, bd
sung mot sé diéu cua Nghi dinh 123/2008/ND-CP ngay 08/12/2008 cia
Chinh phu Quy dinh chi tiét va huéng dan thi hanh mot sé diéu cua Luat
Thué gia tri gia ting;

Thong tu 11/2021/TT-BXD ngay 31/8/2021 cia Bo Xay dung vé viéc
“Hudng dan mot sd ndi dung xac dinh va quan 1y chi phi dau tu xay dung”;
Thong tu 12/2021/TT-BXD ngay 31 thang 8 nam 2021 ciia B6 Xay dung vé
viéc “Ban hanh dinh muc xay dung”;

Thong tu s6 209/2016/TT-BTC ngay 10/11/2016 ctia Bo Tai chinh quy dinh
Quy dinh muc thu, ché d6 thu, ndp, quan 1y va str dung phi tham dinh du an
dau tu xay dung, phi tham dinh thiét ké co so;

Thong tu s6 210/2016/TT-BTC ngay 10/11/2016 ctia B6 Tai chinh quy dinh
mirc thu, ché do thu, ndp, quan 1y va str dung phi tham dinh thiét ké k¥ thuat,
phi thim dinh du toan xay dung;

Thong tu sé 34/2020/TT-BTC ngay 05/5/2020 ctua Bo Tai chinh quy dinh
Quy dinh murc thu, ndp phi, 1€ phi trong linh vuc xay dung;

Thong tu s6 258/2016/TT-BTC ngay 11/11/2016 ctia Bo Tai chinh quy dinh
mirc thu, ché d6 thu, ndp, quan 1y va sir dung phi tham dinh phé duyét thiét
ké phong chay chita chay;
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7.1.2.

7.1.3.

7.13.1

- Thong tu sé 329/2016/TT-BTC ngay 26/12/2016 cta Bo Tai chinh hudng
dan thyc hién mot sé didu ciia Nghi dinh 119/2015/ND-CP ngay 13/11/2015
ctia Chinh phu quy dinh bao hiém bit budc trong hoat dong dau tu xay dung;

- Thong tu 10/2020/TT-BTC ngay 20/02/2020 Qui dinh vé quyét toan du an
hoan thanh st dung ngudn vén Nha nudc;

- Cong van 74/SXD-QLXD ngay 13/01/2022 ctia S¢ Xay dung tinh Kon Tum
vé viéc “Cong bd don gia nhan cong xdy dung, gia ca may va thiét bj thi
cong xay dung tinh Kon Tum”;

Thoi diém tinh toan chi phi xay dung cdng trinh

Téng mirc dau tu giai doan Bao cao nghién ctru kha thi 1ap tai thoi diém thang 9

nam 2022;

Ty gia hdi doai 1USD = 23.870VND theo thong bio ty gia giao dich cua Ngan

hang thuong mai c6 phan Ngoai thuong Viét Nam ngay 03/10/2022;

Noi dung

Téng muc dau tu diéu chinh coéng trinh thay dién Nude Long 2 duoc Cong ty CP
Xay dung Phi Minh lp tudn tha theo ndi dung néu trong Nghi dinh sb
10/2021/ND-CP ngay 09/02/2021 cta Chinh phu;

Toéng mirc dau tu giai doan Bao ca nghién ctru kha thi diéu chinh bao gém: chi
phi xay dung; chi phi thiét bi; chi phi bdi thuong, hd tro; chi phi quan 1y du 4an;
chi phi tu van dau tu xay dung; chi phi khac va chi phi du phong;

Co céu tong mirc dau tu diéu chinh duoc 14p theo hudng dan trong Thong tu
11/2021/TT-BXD ngay 31/8/2021 cta Bo Xay dung.

Chi phi xay dung

< Pinh mirc don gid phin xdy dung
Pon gia xdy dung cong trinh phan xay dung chiét tinh don gia theo Thong tu
10/2019/TT-BXD ngay 26 thang 12 nam 2019 cia B6 Xay dung vé viéc “Ban
hanh dinh mirc xay dung”.
s Don gia
Gia vat liéu
- @Gia vat liéu mua:
+ Gia dién: Theo Quyét dinh s 683/QD-BCT ngay 20/03/2019 cua Bo
Cong Thuong quy dinh vé gia ban di¢n;
+ Gié thude nd va mot sd vat lidu nd khac: Tham khao thong bao gia ban
vat liéu xay dung cua tinh Kon Tum thang 07/2021 theo Thong bao sb

84/TB-SXD, ngay 14/07/2021, chi phi van chuyén dén HTXL tinh bang
5% gia gbc;
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7.1.3.2

+ Gia sat thép, xi mang, cat, da lay theo bao gia cua tinh Kon Tum theo
thong béo s 74/TB-SXD ngay 15/7/2022 va thong bao s6 95/TB-SXD
ngay 26/8/2022 cua S¢ Xay dung tinh Kon Tum,

+ Gia vat liu khoan tam tinh theo gia du an thuy dién An Khé, thuy dién A
Vuong;

+ Gia mot s6 loai vat lidu tiéu ngli kim va cac loai vat liéu khac: Cong bd
gia vat liéu xay dung s6 74/TB-SXD ngay 15/7/2022 cia S¢ Xay dung
tinh Kon Tum. Chi phi vin chuyén dén HTXL tinh bang 2% gia gdc.

+ Cu6c van chuyén vat liéu dén chan cong trinh: tinh theo Théng tu
12/2021/TT-BXD ngay 31 thang 8 nim 2021 ciia B6 Xay dung vé viéc
“Ban hanh dinh mutc xay dung”.

Gia vat li¢u tan dung:

+ Dat, da dip tan dung tir ddo hé mong van chuyén dén vi tri dap cu ly binh
quan 0.5 kmva 1 km;

+ D4 hoc tan dung tir ddo hé mong van chuyén dén hién trudng binh quan
0.5km va 1.0 km.

Pon gia tong hop: Ap dung theo Thong tu 11/2021/TT-BXD ngay 31/8/2021

cua B Xay dung;

< Khéi lwong

Khéi luong xay lap va bién phap thi cong lap Tong muc dau tu diéu chinh tinh
toan cac hang muc cong trinh duoc cin cir theo Ho so do Cong ty CP Xay dung
Phu Minh 1ap thang 9/2022.

Cong tac dao dat hd mong

Dao dat: T6 hop may dao V < 1.6m? may ui 110cv dat sau dio hd méng
duoc van chuyén béng 6 t0 tu d6 12T ra bai trit cu ly 0.5 km va 1 km;

Pao da: Dung khoan nd @42mm; da sau nd min dugc xtc bang t6 hop may
xtc V < 1.6m?, may ui 110cv, 6td ty d6 12T, van chuyén ra bai trit cy ly 0.5
kmva1lkm;

Dip dat, da: Dat, da dugc dip bang may dam rung 9T va dam céc.

Cong tac bé tong: bé tong dugc Iy tir tram tron, cu ly trung binh dén HTXL
1 km ¢ hang muc dap dang, dap tran, cua léy nudc, nha may, kénh x4, tram
phan phdi va cbéng din dong; cyu ly 3.5 km & hang muc duong dng ap luc;
ham dan nuéc. Cat, da sir dung cho bé tong 1a mua. Bé tong chuyén tdi
HTXL bang 6 t6 chuyén tron 6m?.

Chi phi thiét bi

Thiét bi co dién: don gia thiét bi nha may (bao gém tram phan phdi) dugc tinh
theo gia thiét bi ciia mot sd cong trinh da trang thau nhu thuy dién Sok Phu
Miéng, Séng Bung 4, Pai Ninh... trong d6 c6 diéu chinh cho phu hop véi diéu
kién k¥ thuat cua cong trinh;

Cong ty c6 phan xdy dung Phu Minh Trang 7-3



Thuy dién Nudc Long 2 - NCKT BC Thuyét minh chung

7.1.3.3

7.13.4

7.1.35

7.1.3.6

Gia thiét bi co khi thuy cong: phan thiét bi co khi thuy cong ché tao trong nudc
dugc tinh toan theo don gia ché tao thiét bi co khi thuy cong mdt s6 cong trinh
thuy dién ban hanh tai Quyét dinh s6 2519/QD-BCN ngay 24 thang 7 ndm 2007
ciia B6 Cong nghiép, Coéng vin s6 3234/BCT-NLDK ngay 22 thang 11 nim
2007 ciua Bo Cong thuong vé viéc “Hiéu chinh, b6 sung tap don gia cong tac ché
tao thiét bi co khi thuy cong” va Cong vian sd 6303/CV-EVN-KTDT ngay 27
thang 11 nam 2007 cta Tap doan Dién lyc Viét Nam vé viéc “Hiéu chinh, bd
sung tap don gia ché tao thiét bi co khi thuy cong ban hanh theo Quyét dinh sb
2519/QD-BCN” va Cong vin s6 0509/BCT-NL ngay 19/01/2009 cia B6 Cong
thuong vé viéc: Hiéu chinh, bo sung lan 2 - Tap Pon gia cong tac ché tao thiét bi
co khi thuy cong;

Diéu chinh gia thép theo thi trudng thang 07 ndm 2022 va mirc luong theo cong
van s6 74/SXD-QLXD ngay 13/01/2022 ciia S¢ Xy dung tinh Kon Tum;

Chi phi bdi thuong, hd tro
Chi phi tw van dau tu xiy dung

- Chi phi tu véan 1ap B4o céo nghién ciru kha thi, chi phi thiét ké BVTC, chi phi
khao sat theo gia tri Hop doéng sé 11/2017/HPKT-BPB-PMC ngay
06/08/2017; phu luc Hop dong s6 01/2021/PLHD-NL12 ngay 08/6/2021;

- Chi phi thim tra TKKT; chi phi thAm tra dy to4n cong trinh; chi phi lap hd so
moi thau, danh gia ho so dy thau thi cong xay dung; chi phi 1ap hd so moi
thau, danh gid ho so du thau cung cdp vat tu thiét bi; chi phi giam sat thi
cong xdy dung; chi phi giam sat lip dat thiét bi ap dung Thong tu
12/2021/TT-BXD ngay 31/8/2021 cua Bo Xay dung vé viéc Ban hanh dinh
muc xay dung;

- Mot s6 chi phi tu van khac tam tinh theo % chi phi xay dung, chi phi thiét bi
cong trinh;
Chi phi quan ly du an

Ap dung Thong tu 12/2021/TT-BXD ngay 31/8/2021 cua B6 Xay dung vé viéc
Ban hanh dinh mtc xay dung. Do dia diém xay dung nha may thudc dia ban co
diéu kién kinh té - xa hoi dic biét kho khan, nén chi phi quan 1y dy an duogc nhan
hé s6 1.35

Chi phi khac

Chi phi l&i vay:

- Vay von thuong mai 70% va&i1 mure 131 suét 10%/nam, von tu c6 ctia Chu dau
tu 30%.

- Chi phi bao hiém céng trinh: Théng tu sd 329/2016/TT-BTC ngay
26/12/2016 ciia Bo Tai chinh hudng dan thuc hién mot s6 didu ciia Nghi dinh
119/2015/ND-CP ngay 13/11/2015 ctia Chinh pht quy dinh bao hiém bat
budc trong hoat dong dau tu xay dung;
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Chi phi tham tra quyét toan va chi phi kiém toan tinh theo huéng dan tai
Thong tu 10/2020/TT-BTC ngay 20/02/2020 Qui dinh vé quyét toan du an
hoan thanh sir dung ngudn vén Nha nudc;

Lé phi thim dinh du 4n dau tu: Theo Thong tu 209/2016/TT-BTC ngay
10/11/2016 caa Bo Tai chinh;

Lé phi thim dinh BVTC, du toan: Theo Théng tuw 210/2016/TT-BTC ngay
10/11/2016 cia B Tai chinh;

Mot s6 chi phi khac: tam tinh theo % chi phi xay dung cong trinh.

7.1.3.7 Chi phi du phong

Theo Théng tu sé 12/2021/TT-BXD ngay 31/8/2021 ciia Bo Xay dung chi phi
du phong bao gom:

Chi phi du phong cho khdi luong cong viée phat sinh chua luong trude duoc
khi 1ap du an: tinh 2% trén tong chi phi xay dung, chi phi thiét bi, chi phi bdi
thuong, hd tro tai dinh cw, chi phi quan 1y du 4n, chi phi tu vin dau tu xay
dung cong trinh va chi phi khac;

Tién do thi cong cong trinh 13 24 thang, do d6 chi phi du phong cho yéu td
trugt gia trong thoi gian thuc hién du 4n tinh 3% trén tong chi phi xay dung,
chi phi thiét bi, chi phi bdi thuong, hd tro tai dinh cu, chi phi quan 1y du 4n,
chi phi tu vin dau tu xay dung cong trinh va chi phi khac.
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7.2.

TONG MUC PAU TU

Bang tong hop két qua tinh Tong mirc dau tu thiy dién Nude Long 2

Don vi tinh : VND

GIA TRI .
STT NOI DUNG CHI PHi TRUOC THUE GTGT GlA TRI SAU
. A THUE
THUE
1 | Chi phi xay dung 112,537,631,332 | 11,253,763,133 | 123,791,394,465
2 | Chi phi thiét b 65,835,747,186 | 2,764,374,719 | 68,600,121,905
2.1 | Chi phi mua scm thiét bi 62,700,711,606 | 2,450,871,161 | 65,151,582,767

2.2 | Chi phi ldp dat thiét bi 3,135,035,580 313,503,558 3,448,539,138
3 | Chi phi boi thuong, ho tro 3,714,856,889 0 3,714,856,889
4 | Chi phi quéan ly dy 4n 2,309,310,945 0 2,309,310,945
5 | Chi phi tu vin dau tu xay dung 14,628,416,938 | 1,462,841,694 16,091,258,632
6 | Chi phi khéac 13,307,002,998 608,932,770 13,915,935,768

6.1 | Chi phi khac (Khong ké ldi vay) 6,432,064,022 608,932,770 7,040,996,792

6.2 | Lai vay trong thoi gian XDCT 6,874,938,976 0 6,874,938,976
7 | Chi phi du phong 2,054,580,273 160,899,123 2,215,479,396

Chi phi dw phong cho yéu t6 khoi

7.1 | lwong phat sinh 1,027,290,137 80,449,562 1,107,739,698

0,5%(1+2+3+4+5+6.1)

7.2 ;’;’ 5’;{, Zgiﬁ‘i”fjﬁg fg‘;‘; et | 1027,200137 | 80,449,562 |  1,107,739,698

TONG CONG (1+2+3+4+5+6+7) | 214,387,546,562 | 16,250,811,439 | 230,638,358,001
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8.1.

8.2.

8.2.1.

CHUONG 8 : PHAN TiCH KINH TE TAI CHINH
GIOI THIEU.
Céc tinh toan thyuc hién trong chuong nay nhim khing dinh kha ning hién thuc
ctia Dy 4n trén ca hai mit kinh té va tai chinh.

Panh gia kinh té dugc tién hanh trén quan diém tong thé toan xa hoi. Chi phi du
an duoc tinh 1a chi phi kinh té dé phan anh chi phi thuc doi véi toan xa hoi. Qua
do, chi tiéu EIRR dugc so sanh voi mdt ti suat gidi han, nghia 1a chi phi co hoi
vé von.

Trong khi d6, phén tich tai chinh dugc tién hanh trén quan diém ciia mot co quan
thuc thi Du an trong giai doan thuc hién ctia minh, chéng han nhu vai tro cua
Chu dau tu trong thiét ké k¥ thuat nay. Chi phi Dy an dugc udce tinh theo gid thi
truong duoc so sanh véi loi ich cua Dy an do bang lgi nhuan thuc té thu dugc tur
viéc béan dién cta Dy an.

Véi vige phan tich can bang dong tlen t¢, kha nang tra no vay duoc kiém tra qua
viéc gia thiét nhitng diéu kién ctia von vay va mic gia dién.

PANH GIA KINH TE DU AN.

Phén tich kinh t& dy 4n thuy dién Nudc Long 2 duoc tién hanh theo phuong
phap hién hanh ap dung trong cic nudc phat trién va dang phat trién trén co so
nén kinh té thi truong. Trong phan tich kinh té st dung phwong phép gia tri bién
dai han theo quan diém hiéu qua chung ctia nén kinh té qudc dan.

Cac chi tiéu duogc xem xét la:

- Loi nhuan qui vé hién tai NPV

- Chi tiéu hoan vén t6i han vé kinh té EIRR

- Ty s6 loi nhuén va chi phi B/C

- Chi phi co hgi vé vbén i = 10%

Cac chi tiéu cia du an thuy dién.

Dbi voi cong trinh thity dién thiét ké cac chi tiéu co ban dung trong tinh toan

nhu sau:

- Poi séng kinh t& dy 4n 13 40 nim

- Gia thiét thoi diém giai ngan chi phi von vao giita cic nim xay dung.

- Viéc thay thé thiét bi dugc giai ngan chi phi vén vao giita cic nam xay dung.

- Viéc thay thé thiét bi duoc thuc hién ¢ ndm thir 20 tré di ké tir khi nha méy
bat dau lam viéc

Chi phi quan ly van hanh cua nha may th}iy dién bao gdm tién lwong, cac chi phi

cho cong tdc bado dudng cong trinh, thiét bi va cac chi phi khéc, thuong dugc
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tinh bang 1.5% do6i voi von dau tu vao cong trinh xay lap va cac cong tac khac,

2.5% von dau tu vao thiét bi va 1% do1 voi von vao duong day va tram.

Céc thong sb co ban ciia Du 4n néu trong bang 8.1.

Bang 8.1. Céac thong sd co ban cia NMTD dung trong tinh toan

STT Chi tiéu Don vi Nudce Long 2
1 MND binh thuong m 880
2 MNC m 879
3 MNHLTB m 710.5
4 | Cong suat dam bao MW 0.39
5 Cong suit lip may MW 6.4
6 | Dién lugng trung nim 10® kWh 19.90

8.2.2. Vén kinh té ciia dw an.

Vén kinh té cua dy an dugc phan bo theo cac nim xdy dung ¢ bang 8.2.

Bang 8.2. Phan bo VKT theo cac nam XD TP Nudc Long 2, (don vi 10° VN D)

. Nam xay dung
Cac chi tiéu -
1 2 Tong
Chi phi xay dyng 22.508 90.030 112.538
Chi phi thiét bi 6.584 59.252 65.835
Chi phi MT& PBTHC 3.715 0.000 3.715
Chi phi khéac 7.141 16.228 23.369
Dy phong 0.200 0.828 1.027
Téng 40.147 166.337 206.484

Téng von kinh té cta du an thay dién Nudce Long 2 12 206.484 ty VND.

8.2.3. Panh gia kinh té.

Céc chi tiéu kinh té caa dy 4n duoc xac dinh boi hiéu ich gitta chi phi va thu
nhap. O ddy thu nhap chinh 13 thu nhap ban dién, con chi phi bao gdm vdn kinh
té cta dy an, chi phi van hanh bao dudng, chi phi thay thé thiét bi. Trong d6 thu
nhap ban dién dugc tinh véi gid ban dién xac dinh trén co sé biéu gia ban dién
theo chi phi tranh duoc.

Mot s6 chi tiéu va gia thiét co ban sir dung trong tinh toan:

- Doi song kinh té cua du an 40 nam;

- (Gia thiét thoi diém giai ngan chi phi von vao gilta cdc nam xay dung;
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8.2.4.

- Viéc thay thé thiét bi dugc thuc hién ¢ ndm thr 20 ké tir khi nha may bat dau

lam viéc;

- Chi phi quan 1y van hanh cua thuy dién bao gdm tién lwong, cic chi phi cho
cong tac bao dudng cong trinh, thiét bi va cac chi phi khac, dugc tinh bang
0.5% chi phi vén du tu hang muc xay lap va vén khéc, 2.5% chi phi von dau
tu hang muc thiét bi va 1% chi phi vbn dau tu hang muc duong day va tram.

Téng hop két qua phan tich kinh té du 4n thuy dién Nudce Long 2 cho trong bang

8.3.

Bang 8.3. Két qua danh gia Phan tich kinh té dy 4n

TT Chi tiéu Don vi Nudc Long 2
1 EIRR % 12.87%
2 B/C 1.27
3 NPV 10°D 55.202

C6 thé thady Dy an Thuy dién Nudc Long 2 ¢6 hiéu qua kinh té doi véi nén kinh

té quoc dan.

Phan tich do nhay

Sy thay doi tri s6 EIRR d3 duoc kiém tra bang cach thay d6i dinh thirc chi phi va
loi nhuan ciia Dy 4n. Chi phi va loi nhudn dugc gia thiét 1an luot thay doi 10%.

Két qua tinh todn cho ¢ bang 8.4.

Bang 8.4. Phan tich d¢ nhay kinh té thuy dién Nudc Long 2.

Céc truong hop phan tich
Cac chi tiéu Von goc Vén ting D.lugng giam Vén ting 10% va
10% 10% bLg giam 10%
NPV (10°VND) 55.202 35.507 29.174 9.480
B/C 1.27 1.16 1.14 1.04
EIRR (%) 12.87% 11.70% 11.54% 10.46%

8.3.

Qua phan tich do nhay cho thay ngay cé trong truong hop bat loi nhét xay ra khi
chi phi xay dung tang 10% va 191 nhuén giam 10% thi gia tri EIIR cao hon hoac
Xap xi muc gi6i han (10%), nhu vay du an dam bao tinh kha thi vé kinh té khi
phéan tich d6 nhay.

PHAN TICH TAI CHINH DU AN

Phan tich tai chinh duoc tién hanh trén quan diém cua co quan thyc thi du an
trong giai doan thyc hi¢n cua minh. Trong bao cao kha thi nay Phan tich Dy an
ude tinh theo gid thi truong dugce so sanh véi loi ich cia Dy an do béng loi
nhuén thyue té thu duoc tir viéc ban dién coa dy an.
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Cac chi tiéu tai chinh duoc xem xét la:

- Loi nhuan qui vé hién tai NPV

- Chi tiéu hoan vén t6i han vé tai chinh FIRR.
- Ty s0 lgi nhuén va chi phi B/C.

Phan tich tai chinh nhdm danh gia tinh kha thi cua dy an trén quan di€ém cua chu
dau tu du an. Dy an co6 kha thi vé tai chinh l1a dy 4n c6 kha nang hoan trd von
vay, dem lai lg1 nhuén cho chu dau tu va cac c6 dong.

Khac véi danh gia kinh té, phan tich tai chinh dya trén cac chi phi va cac khoan
thu ma chu dau tu bo ra va cha dau thu duoc.

Chu ky tinh toan 13 40 nam ké tir khi nha may di vao van hanh.

Céc chi tiéu co ban vé hiéu ich tai chinh bao gom :

- Gia tri lgi nhuén rong tai chinh : NPV

- Hé s6 hoan vbn noi tai vé tai chinh : FIRR

- Ty s6 hiéu ich / chi phi : B/C

- Giathanh dién nang : Gt

- Thoi gian hoan vbn : Thv

Céc chi tiéu tai chinh trén day dugc tinh theo hai quan diém:

- Theo quan diém tong dau tu (hay quan diém ngan hang)
+ Chi phi gdm tong von dau tu, chi phi O&M, céc loai thué
+ Hiéu ich 1a tién doanh thu ban dién

+ Céc chi tiéu tai chinh theo quan diém nay cho ta thay duoc tinh kha thi
cao hay thdp cua du 4n ma chua can biét dén diéu kién vay tra. Néu chi
tiéu dua trén quan diém ndy cang cao thi kha ning tra no cang cao va
nguoc lai.

+ Thong thuong cic ngin hang xem xét chi tiéu FIRR theo quan diém nay
dé quyét dinh c6 cung cap tai chinh cho du an hay khong.
- Theo quan dién chil dau tu (hay quan diém chi sé hitu Equity)
+ Chi phi gdm von tu co, tra gdc va tra 13i vay, chi phi O&M, cac loai thué.
+ Hiéu ich la doanh thu ban dién
+ Céc chi tiéu trén quan diém nay cho thay tinh kha thi ciia du 4n dudi mot
di€u kién vay tra cu thé. Néu chi ti€u FIRR theo quan diém nay l6n hon
murc 131 suat ma c6 dong doi héi thi du an kha thi vé mat tai chinh va dy
an duoc coi la sinh lgi theo quan di€ém chu dau tu.
Véi mot diéu kién vay tra cu thé thi chi tiéu tai chinh theo quan diém nay quyét
dinh dén tinh kha thi vé€ tai chinh cua du an va 1a tiéu chi cho chu dau tu co tién
hanh thyc hién du 4n hay khong.
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8.3.1.

8.3.2.

Cic gia thiét tinh toan.

Phén tich tai chinh du 4n thuy dién Nudc Long 2 ¢6 cac gia thiét sau:

- Thoi gian phan tich danh gia tai chinh 40 nam.

- Gia thiét thoi diém giai ngan chi phi von vao giita cic nim xay dung.

- Chi phi co hoi vé von i =10% d6i voi phan tich trén quan diém chu dau tu va

1 bang chi phi co hdi binh quan voi 1ai suat von vay cua céc thanh phan von
doi voi phan tich trén quan diém tong dau tu.

Cac chi phi tai chinh cua dw an.

Gia thanh xay dung ciia dy 4n dugc tinh & thoi diém mit bang gia thang 9/2022
v6i don gia trong nude. Phan bd von tai chinh theo cic nim xiy dung cho &
bang 8.5.

Bang 8.5. Phan bo von TC theo cac nam XD TP Nudc Long 2 (don vi 10° VND).

. Néam xay dyng
Cac chi tiéu -
1 2 Tong
Chi phi xay dung 22.508 90.030 112.538
Chi phi thiét b 6.584 59.252 65.835
Chi phi MT& PBTDC 3.715 0.000 3.715
Chi phi khac 7.141 16.228 23.369
Du phong 0.399 1.655 2.055
Tong 40.347 167.165 207.512

Téng von tai chinh du 4n khong ké 13i trong thoi gian xay dung cua thiy dién
Nudc Long 2 12 207.512 ty VND.

Phan tich tai chinh v&i truong hop thanh phan vén nhu sau:
- Ty 1é vén vay 35/65
+ Von tu c6 cua chu dau tu 35%;

+ Vbn vay 65% véi i suat vay 10%/nam, an han trong thoi gian xay dung
va tra n¢ trong 10 nam.

Co cau ngudn von dau tu cho trong bang 8.6.

Bang 8.6. Co cau ngudn von TD Nuée Long 2 (don vi 10° VND).

2 Nam xay dung
Loai von -
1 2 Tong
Vén géc 40.347 167.165 207.512
Ty I¢ 19.44% 80.56% 100.00%
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Lai trong thoi gian xay dung duogc tinh todn trong bang 8.7.

o, Nam xay dung
Loal von -
1 2 Tong
Vén gop 14.121 58.508 72.629
Vén vay 26.226 108.657 134.883

Bang 8.7. Lii vay trong XD vdn vay TM TP Nudc Long 2 (don vi 10° VND).

Néam xay dung

Cac chi tiéu 1 2 Tong
Du ng dau nim 0.000 27.040
Vay trong nam 26.226 108.657 134.883
Téng ldi vay 0.815 6.061 6.875
Lai trén s6 du 0.000 2.366
Lai trong ky 0.815 3.695
Du ng cudi nim 27.040 141.758 141.758

Tong muc dau tu ciia du 4n cho & bang 8.8.

Bang 8.8. Tong mirc dau tu thuy dién Nudc Long 2 (don vi 10° VND).

N Néam xdy dung
Cac chi tiéu -

1 2 Tong
Xay dung 22.733 90.931 113.663
Thiét bi 6.649 59.844 66.493
Khéc 10.965 16.390 27.355
Laivay trong thoi gian | g1 6.061 6.875
xay dung
VAT 3.217 13.034 16.251
Tong 44.379 186.259 230.638

Céc chi phi vé tai chinh nhu sau:

Thué tai nguyén: hach toan theo quy dinh do phia mua dién chi tra;

Thué thu nhap doanh nghiép: véi thué suat vu dii dbi véi du an thude dién
khuyén khich dau tu 10% trong 15 nim tir naim dau khai thac, 4 nim dau
mién thué, 9 nam tiép theo giam 50% thué (Theo Nghi dinh 24/2007/ NB-CP
vé thué thu nhdp doanh nghi¢p — Du an thudc danh muc A dia ban thudc
danh muc B), thué thu nhap doanh nghiép duoc tinh 20%/nim;

Chi phi quan 1y van hanh cta thuy dién bao gom tién luong, cac chi phi cho
cong tac bao dudng cong trinh, thiét bi va cac chi phi khéac, dugc tinh bang
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8.3.3.

0.5% chi phi vén du tu hang muc xay lip va vén khac, 2.5% chi phi von dau
tu hang muc thiét bi va 1% chi phi von dau tu hang muc duong diy va tram

- Khéau hao theo duong thing trong 20 nim.

Tinh toan tra no vén vay thyc hién trong bang 8.9.

Bang 8.9. Tinh toan tra ng von vay TM TP Nuéc Long 2 (don vi 10° VND)

Nim ngnq Tralai | Tra vén Vfar: - D‘ék‘“—’
1 141.758 | 14.176 | 8.895 | 23.070 | 132.863
2 132.863 | 13.286 | 9.784 | 23.070 | 123.079
3 123.079 | 12.308 | 10.763 | 23.070 | 112.317
4 112.317 | 11.232 | 11.839 | 23.070 | 100.478
5 100.478 | 10.048 | 13.023 | 23.070 | 87.455
6 87.455 | 8746 | 14.325 | 23.070 | 73.130
7 73130 | 7.313 | 15757 | 23.070 | 57.373
8 57.373 | 5.737 | 17.333 | 23.070 | 40.040
9 40.040 | 4.004 | 19.066 | 23.070 | 20.973
10 20.973 | 2.097 | 20.973 | 23.070 | 0.000

Tong 88.947 | 141.758 | 230.705

L¢i nhuin cia dy an

Cac thong sb co ban cua du an thay dién Nude Long 2 cho & bang 8.1. San
lwong dién thuong pham hang nam cua du an dugc udc tinh bang 99% san luong
dién trung binh hang nam (ton that va tu dung 1%).

Déi voi dy an thay dién Nuéc Long 2 du kién thuc hién ban dién tai thanh cai
nha may véi gia ban dién theo biéu gia chi phi tranh duoc. Tinh toan gia ban
dién theo biéu gia chi phi tranh dugc cho & bang 8.10. Gia ban dién theo biéu gia
chi phi tranh duoc trung binh cho thay dién cho Nudc Long 2 dugc xac dinh trén
co sé trung binh trong s c6 gia tri 1353.68 B/kWh. Trong tinh toan Phan tich
kinh té tai chinh ap dung ti I¢ tang gia ban dién hang nam 1a 1.5%.

Bang 8.10. Tinh toan gia ban dién TB theo biéu gia chi phi tranh duoc

E, Gia Doanh thu,
108 kWh % D/kWh | 10° VND %
Mua kho
Cao diém 6.53 32.81% 2661 17.376 | 64.50%
Binh thudng 6.87 34.52% 729 5.008 18.59%

Cong ty cd phan xay dung Pha Minh
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E, Gia Doanh thu,
10% kWh % D/kWh | 10° VND %
Thap diém 1.23 6.18% 729 0.897 3.33%
Tong 14.63 73.52% 23.281 | 86.43%
Mua mua

Cao diém 1.38 6.93% 707 0.976 3.62%
Binh thuong 2.77 13.92% 708 1.961 7.28%
Thap diém 0.92 4.62% 706 0.650 2.41%
Du 0.2 1.01% 353 0.071 0.26%
Téng 5.27 26.48% 3.657 13.58%
Ca nim 19.9 | 100.00% 26.938 | 100.00%
Trung binh 1353.68 b/kWh

8.3.4. Panh gid tai chinh

Tong hop két qua phan tich tai chinh dy an thuy dién Nudc Long 2 cho & bang

8.11.
Bang 8.11. Téng hop két qua phan tich tai chinh
TT | Chitiéu | Ponvi Téng dau tu Chu dau tu
1 FIRR % 11.93% 13.36%
2 B/C 1.09 1.18
3 NPV | 106VND 20.527 38.923
4 thv nam 20 16

Céc tinh toan phan tich tai chinh cho thdy: Cung trén quan diém chii dau tu va
quan diém tong dau tu dy an kha thi vé mat tai chinh.

8.3.5.

Phén tich dd nhay vé tai chinh.

Phén tich d6 nhay tai chinh dd duoc tién hanh thong qua viéc kiém tra su thay
d6i tri s6 FIRR bang cach bién d6i loi nhuan va chi phi du 4n. Chi phi va loi
nhuan dugc gia thiét lan luot thay doi 10% va ca chi phi va loi cung dong thoi
thay d6i. Két qua tinh toan cho & tir bang 8.12 dén bang 8.13.

Cong ty cd phan xay dung Pha Minh
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8.4.

Bang 8.22. Két qua phan tich do nhay tai chinh quan diém Tong dau tu

Vén bién V.tang

s A Binh g luong 10%

Chi tiéu . tang o o
thuong glam E.giam

10%

10% 10%
NPV, 10° VND 20.527 1.112 -1.045 | -20.459

B/C 1.09 1.00 1.00 0.91
FIRR,% 11.93% | 10.76% | 10.64% | 9.57%

Béng 8.23. Két qua phan tich do nhay tai chinh quan diém Chu dau tu

Vvén bién V.tang
y i Binh o lugng 10%
Chi tiéu \ tang M o
thuong giam E.giam
10%
10% 10%
NPV, 10° VND | 38.923 | 31.187 | 15.597 7.861
B/C 1.18 1.14 1.07 1.03
FIRR,% 13.36% | 12.52% | 11.31% | 10.62%

Qua két qua phén tich & trén cho thiy voi gia ban dién da néu hiéu ich tai chinh
ctia chui dau tu kha thi vé tai chinh. Tuy nhién trong cac gia doan trién khai du
an tiép theo can nghién ctu kha nang giam chi phi dau tu ciing nhu tim nguén
vbn vay c6 i suat ré hon.

CAN BANG DONG TIEN TE.

Can bﬁng tai chinh ctia du an dugc thuc hién nham kiém tra kha nang tra ng von
vay cua dy an thong qua viéc 1ap bang ké cac chi phi thu nhap. Trong do, cac chi
phi lgi nhuan cua du an dugc xac dinh nhu trong phﬁn danh gia tai chinh (trén
quan diém Cha dau tw).

Nhirng diéu kién tai chinh c6 tdm quan trong tac dong dén kha niang hién thuc vé
tai chinh ctua du an bao gdm:

- Ti trong cua cac thanh phan von trong nguon tai chinh, c6 nghia la ty 1¢ von
tu c6 va cac thanh phan von vay so v6i tong von can thiét.

- Lai suat von vay, ty 1€ 191 nhuan tir von, cac di€u kién trong viéc hoan tra
von.

- Loi nhuén tir von tu c6, cac diéu kién hoan tra von.

- (14 ban dién tai thanh cai.

- Céc diéu kién vu dai thué.

Nhu vay cé rat nhiéu phuong an tai chinh duoc to hop tir diéu kién tai chinh ké
trén.

Cong ty cd phan xay dung Pha Minh
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Phuong 4n co s& 1a phuwong 4n: vay 65% tong s von véi 1ai suat vay 10.0
%/nam tra ng trong 10 nam ké tir khi nha may dua vao van hanh, 13i trong thoi
gian xay dung tinh gop vao vbn vay; 35% tong sd vén con lai 13 vén tu c¢6 cua
Chu déu tu.

85. KET LUAN

Du an thuy di¢én Nudc Long 2 1a dy an co6 tinh kha thi vé mat kinh té va tai
chinh.
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9.1.

9.2.

9.3.

94.

CHUONG 9 : SAN XUAT & QUAN LY VAN HANH NHA MAY

TO CHUC PIEU PO VAN HANH

Ché dd van hanh san xuét: lién tuc 3 ca, 4 kip
Ché d6 bao dudng, duy tu: thudng xuyén va dinh ky

T6 chirc van hanh: tai phong diéu khién trung tdm va tai ta diéu khién tai chd cac
t6 may.

Cong trinh thuy dién Nudc Long 2 dugc thiét ké voi hé thng thiét bi cong nghé
hién dai, kha nang tu dong hoa trong van hanh cao, vi vay luc lugng can b truc
tiép trong van hanh khong nhiéu, tuy nhién can duy tri lyc luong sira chita
thudng xuyén dé khac phuc kip thoi nhitng sy ¢b, hu hong anh hudong dén san
xuét cia nha mdy.

Trong nha may chi lyc luong truc tiép van hanh, cac luc lugng khac cha yéu tap
trung ¢ nha hanh chanh, khi c6 viéc can thiét mdi vao nha may.

PHONG DPIEU KHIEN TRUNG TAM

Phong diéu khién trung tdm 1a noi quan 1y, diéu khién, giam sat moi hoat dong
san suat cua cac thiét bi cong nghé. Cac trudng ca, pho truong ca truc ti€p quan
1y k¥ thuat tai phong diéu khién trung tdm trong ca truc ctia minh.

TO CHUC LUC LUQNG VAN HANH VA SUA CHUA

T6 chtrc van hanh NMTD Nudc Long 2 bao gdm hai b phén:

- B0 phan tryuc tiép san xuat: Van hanh nha may san xuat dién nang theo ché
d6 ba ca truc lién tuc. Thuc hién cong tac bao dudng duy tu thudong xuyén va
dinh ky céac thiét bi cong nghé ciia cong trinh thuy céng va nha may thuy
dién. Giam sat cac cong trinh thuy cong, phat hién va stra chita nhung hu hai
nho cua cong trinh nha xudéng do mua i gy ra.

- B0 phan gian tiép: quan 1y toan bo nhan sy truc tiép san xuat va gian tiép.
Bao quan va cung (mg vat tu, phu tung va cic nhu cau thiét yéu khac cho
cong tac van hanh nha may thuy dién, thiét bi cong nghé cong trinh thuy
cong. Cham lo doi song vat chat va tinh than cho can bd cong nhan vién nha
may. Bao v¢ cta céi vat tu nha may. Pam bdo an toan cho nha may va cong
trinh dé san xudt, trinh moi xam hai tir bén ngoai.

TRANG THIET BI VAN HANH, DU PHONG VA SUA CHUA

Trang thiét bi van hanh nha may 12 tit ca cac ti bang diéu khién, van hanh nhu:
Céc ti diéu khién tai chd t6 may, cac ta diéu khién tai chd dong co, cac ti bang
dién phan phdi ty dung cua nha may, cac ta Pép tran, Cira 1y nudc, cac bang va
thiét bi diéu khién trong phong diéu khién trung tdm. Cac van hanh vién déu co
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thé van hanh tai chd hodc tir xa cac thiét bi nay tuy theo phan cip va yéu cau van
hanh.
Céc thiét bi du phong nham dap tng kip thoi cho viée thay thé stra chita cac thiét
bi hu hong, nang cao hi¢u qua van hanh cac thiét bi. Cac thiét bi dy phong bao

gdm cac phu kién thay thé ctia cac thiét bi chinh va cac thiét bi chinh,...

95. BIEN CHE TO CHUC NHA MAY, SO PO TO CHUC, SO LUQNG

CBCNV

Bién ché nhan sy cho nha may thuy dién Nudc Long 2 dua trén quy mo nha may
va cac hang muc cua cong trinh nhu sau:

Stt

S6 nguoi du kién

S6 lwong CBCNV

Ban gidm doc

T6 quan 1y van hanh, stra chira

T6 vt tu

Ké toan + thu quy

Bao vé

Lai xe

N[OOI~ WIN|F-

Tap vu

RIR[(NR|R| W~

Téng cong

10

9.6. CONG TAC PAO TAO POI NGU QUAN LY, VAN HANH VA SUA

CHUA

Doi nga quan Iy van hanh va sira chira déu c6 trinh d6 va tay nghé phu hop cho
tung vi tri cu thé, dam bao viéc van hanh nha may:

Trudng ca va pho trudng ca:

Chiu trach nhiém quan 1y k¥ thuat trong ca van hanh ctia phan xudng co,
phan xudng dién.

Trinh d6: tbt nghi¢p dai hoc hodc cao drfmg

Chuyén mén: nganh thiét bi thuy dién hodc Hé thong dién

ba qua khod dao tao truong ca, pho truong ca, da thuc tap hay lam viéc ¢
nha may c6 quy mod cong suat va trinh do cong nghé tuong tu hodc cao hon
thuy dién Nudc Long 2.

Cong nhan van hanh co di¢n:

Thyuc hién moi cong viéc trong cao van hanh do trudéng ca, pho trudng ca
phén cong.

Trinh do: tot nghiép pho thong trung hoc

Chuyén mon: t6t nghiép cac trudng cong nhan k¥ thuat.

D3 thyc tip hay 1am viéc ¢ nha may thuy dién c6 cing quy mo cong suit,

trinh d cong nghé tuong tu hodc cao hon.
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CHUONG 10 : KET LUAN VA KIEN NGHI
10.1. KET LUAN

Hb so Bao c4do Nghién ciru kha thi — Thiét ké co s& diéu chinh céng trinh thuy
dién Nudc Long 2 duogc l1ap dua trén co so tai liéu khao sat dia hinh, dia chat,
thuy van va céc so liéu thu thip duogc.

Tuyén cong trinh, cac giai phap cong trinh, thong sé va két cdu trong hd so duoc
lya chon trén co so kinh té k¥ thuat phu hop véi quy trinh quy pham hién hanh.

10.1.1. V& quy mé cac hang muc cong trinh, tién d9 thi cong va gia thanh xay dung

- Pap dang bo phai va bo trai 1a dap BTTL, chiéu cao dap H=15.0m
- Pap tran dang Piano, chiéu rong B=30.0m, chiéu cao H=11.5m.

- Ham dan nudc c6 ap, kich thuéc U nguwoc BxH =2.0x2.0m, chiéu dai
L=1169.91m

- Puong ong ap luc c¢6 duong kinh D=1.2m, chiéu dai L=357.0m.
- Nha may thuy dién c6 Nlm=6.4MW, tua bin Fancis truc ngang.
- Thoi gian thi cong khoang 18 thang.

- Tong mirc dau tu sau thué: 230.638 ty.

- Chi tiéu kinh té:

+ Chiét khau i: 10%

+ EIRR: 12.87%

+ BIC: 1.27

+ NPV: 55.202x10°VND
- Chi tiéu tai chinh dy an nhu sau:

+ Chiét khau i: 10%

+ FIRR: 13.36%

+ BIC: 1.18

+ NPV: 38.923x10°VND

Ngoai viéc cung cap luong dién ning dang ké cho hé thong dién quoc gia, mang
lai lgi ich kinh t€ cho Chu dau tu, dy &n thuy dién Nudc Long 2 con mang lai
mot so lo1 ich sau:

- HO6 chira dugc xay dung s& gop phan cai thién moi truong khi hau ving du
an.

- Tao cong an viéc lam cho nguodi dan dia phuong khi du an thi cong va di vao
van hanh.
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- Cai thién diéu kién giao thong phat trién co so ha ting, dan sinh kinh té ving
du an.

- B sung nuée cho du 4n Nude Long cong suit 26MW & dudi ha luu.
10.2. KIEN NGHI

Kién nghi Céc cip c6 tham quyén xem xét phé duyét hd so Nghién ciru kha thi —
Thiét ké co s& diéu chinh du an thuy dién Nudc Long 2 d€ lam co so trién khai
cac budc tiép theo.
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BANG THONG SO CHINH CUA CONG TRINH

TT CA4c thong sé Pon vi Gia tri
| CAP CONG TRINH Cép 1
I biac trung luu vyc
1 Dién tich luu vuc toi tuyén dap km? 13.6
2 Luong mua binh quan nam mm 3403
3 Dong chay
- Lii kiém tra P= 0.5% m3/s 420.2
- Lii thiét ké P= 1.5% m%/s 344.4
- Lii dan dong P = 10% m%/s 219.1
- Luu luvong binh quan nam, Qo md/s 1.21
Il | Hb chua
- Myc nuée 1ii kiém tra P= 0.5% m 881.64
- Myc nude 1 thiét ké P= 1.5% m 881.41
- Myc nudc dang binh thuong m 880.0
- Myc nuéc chét — MNC m 879.0
- Dung tich h6 tai MNDBT-Whbt 108m3 0.063
- Dung tich hitu ich -Whi 10%m? 0.022
- Dung tich hé tai MNC-Wc 10%m3 0.041
- Dién tich mat ho F tai MNDBT km? 0.025
vV Céc dic trung cong trinh
1 Tuyén &p luc
a bap chinh
- Loai dap (bo phai/bo trai) BTTL
- Cao trinh dinh dap m 882.5
- Chiéu rong dinh dap m 3.0
- Chiéu dai dap theo dinh (hai bén) m 63.85
- Chiéu cao dap dang Ién nhat m 15.0
b Tran tu do
- Loai ngudng: Piano
- Hinh thure tiéu nang: Bac
- Vitri Long song
- Cao trinh ngudng tran m 880.0




TT CA4c thong sé Pon vi Gia tri
- Tong chiéu rong tran m 30.0
- Sb khoang tran khoang 1
- Chiéu cao dap tran 16n nhat m 11.5
c Cong xa cét (cbng dan dong)
- Kich thudc bxh m 2.0x2.0
- Cao trinh ngudng céng m 873.50
2 Tuyén néng lrong
a Cong lay nuéc
_ Vi tri Bo trai
- Kich thudc ctra vao bxh m 2.0x2.0
- Cao trinh ngudng m 874.0
- Sb khoang 1
b Ham dan nudc
- Chtr U nguoc chay c6 ap BTCT
- Chiéu dai ham m 1169.91
- Kich thuéc ham ngang hinh U nguoc m 2.0x2.0
- Do dbc ham % i=10/i=1.5/i=0
c Puong dng &p luc
- Loai Ho
- buong kinh trong m 1.2
- Chiéu dai L m 357.0
- Chiéu day mm 10-14
d Nha may thuy dién
- Loai Ho
- Sb t6 may T6 2
- Cao trinh tm tua bin m 708.6
- Cao trinh san lap réap m 717.0
- Kich thuéc nha méy (LxBxH) m | 358x19.3x26.7
- Cong suét don vi to may MW 3.2
- COng suét 1ip may - Nim MW 6.4
- Luu lwgng max qua NM - Qumax m3/s 4.6
- Cot nudce tinh toan - Hy m 163.3
- Dién luvong TB nam - Etb 10%kWh 19.9




TT CA4c thong sé Pon vi Gia tri
- Sb gio str dung cong suat LM h 3109
f Tram phan phéi dién
- Loai Tu
- Cap dién ap kV 22
V | Chitiéu kinh té
Chiét khau i % 10
EIRR % 12.87
B/C 1.27
NPV 10°VND 55.202
VI | Chi tiéu tai chinh
Chiét khau i % 10
FIRR % 13.36
B/C % 1.18
NPV 10°VND 38.923
Thv Nam 16
VII | Tong mirc dau tu
Tong gia tri dau tu sau thué Ty 230.638




