CONG HOA XA HOQI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phic

BAO CAO KET QUA TiNH TOAN KY THUAT
PHUC VU LAP PHUONG AN UNG PHO VOI TINH HUONG KHAN CAP
PAP, HO CHUA THUY PIEN SONG LO 6, TINH HA GIANG
Cong trinh: Thuy dién Séng L6 6
Pia diém xay dung: Xa Vinh Hao, huyén Bic Quang, tinh Ha Giang va x Yén Thuén,
huyén Ham Yén, tinh Tuyén Quang.
I. CAN CU PHAP LY VA SU CAN THIET CUA PHUONG AN UNG PHO VOI
TINH HUONG KHAN CAP PAP, HO CHUA THUY PIEN SONG LO 6:
1. CAC CAN CU PHAP LY:

Béo céo két qua tinh toan k¥ thuat phuc vu 1ap phuong an (mg ph6 véi tinh
huéng khéan céip dap, ho chira thuy dién Song Lo 6, tinh Ha Giang duoc 1ap dua trén cac
can cu sau day:

- Luat xay dung s6 50/2014/QH13 ngay 18/6/2015 ctua Qudc hoi khoa XIII, ky
hop thtt 7 nudc Cong hoa xa hdi chi nghia Viét Nam;

- Luat Tai nguyén nudc sd: 17/2012/QH13 ngay 01/01/2013 do Qudc hoi ban
hanh;

- Luat Thuy loi s6: 08/2017/QH14 ngay 19/6/2017 do Qudc hdi ban hanh;

- Nghi dinh sb: 59/2015/ND-CP ngay 18/6/2015 cta Chinh Phu vé quan 1y du 4n
dau tu xdy dung;

- Nghi dinh s6: 46/2015/ND-CP ngay 12/5/2015 ctia Chinh Phi1 vé quéan 1y chat
luong va bao tri cong trinh xay dung;

- Nghi dinh sb: 114/2018/ND-CP ngay 04 thang 9 nam 2018 cta Chinh phu vé
quan 1y an toan dap, hd chira nudc;

- Nghi dinh sb: 112/2008/ND-CP ngay 20 thang 10 nim 2008 ctia Chinh phu vé
quan 1y, bao vé, khai thac tong hop tai nguyén va méi trudng cac hd chta thuy dién,
thuy loi;

- Nghj dinh sb: 43/2015/ND-CP ngay 06/5/2015 ctia Chinh phu vé Quy dinh 1ap,
quan ly hanh lang bao vé ngudn nudc;

- Thong tu s6 47/TT-BTNMT ngay 07 thang 11 ndm 2017 ciia Bo Tai Nguyén
va Mbi truong quy dinh vé giam sat khai thac, st dung tai nguyén nudc;

- Théng tu s6: 09/2019/TT-BCT ngay 08/7/2019 ctia B Cong Thuong vé viéc
Quy dinh vé quan 1y an toan dap, héd chua thuy di¢n;

- Quyét dinh s6 3367/QD-UBND ngay 14 thang 9 nam 2009 ciia UBND tinh Ha
Giang vé viéc phé duyét bd sung Quy hoach thuy dién vira va nho trén séng Lo va song
Chay giai doan 2 tinh Ha Giang (2007-2010 c6 xét dén 2015);

- Quyét dinh s6 1987/QD-UBND ngay 02 thang 10 nim 2017 caa UBND tinh
Ha Giang vé viéc “Chap thuan chu truong diéu chinh dy an thuy dién Séng Lo 67, diéu
chinh cong suat 1ap may cua dy an 48MW 1én 60MW;

- Quyét dinh s6 4176/QD-BCT cua Bo Cong Thuong, ngay 13 thang 5 nam 2014
vé viéc phé duyét diéu chinh Quy hoach thuy dién vira va nho tinh Ha Giang;



- Quyét dinh sé 3188A/QD-BCT cia Bo Cong Thuong, ngay 17 thang 8 nim
2017 vé viéc phé duyét diéu chinh Quy hoach thuy dién vira va nho tinh Ha Giang d6i
véi cac du an thuy dién Song Lo 5 va Song L0 6;

- Quyét dinh sb: 2157/QD-BCT ngay 22/6/2018 cia Bo Coéng Thuong vé viée
phé duyét Quy trinh van hanh ho chua thay dién Séng Lo 6;

- Bdo cdo danh gid tdc dong méi trudong cia du an thuy dién Song Lo 6 dugc Bo
Tai nguyén va Moi truong phé duyét tai Quyét dinh s 2877/QD-BTNMT ngay
11/11/2019;

- Quyét dinh so 2577/GP-BTNMT ngay 10 thang 10 ndm 2019 cua B Tai
nguyén va Moi trudng vé viée cip Gidy phép khai thac, str dung nude mit cho Cong ty
TNHH Xuan Thi¢n Ha Giang (dia chi tai thon Khudi Phat, xd Vinh Hao, huyén Bic
Quang, tinh Ha Giang);

- Hb so thiét ké k¥ thuat, thiét ké ban v& thi cong dy an thiy dién Soéng Lo 6
duoc don vi tu van 1a Cong ty C6 phan tu van xay dung dién I 1ap dugc Vién thay dién
va Nang luong tai tao tham tra...

- Glay ching nhén dang ky dau tu s6 4713770077 do S Ké hoach Pau tu tinh
Ha Giang cap cho cong ty TNHH Xuéan Thién Ha Giang lan dau ngay 15 thang 11 nim
2014 va thay dbi 1an thir 04 ngay 14 thang 6 nim 2019;

- Céc tai liéu hi¢én co6 trong vung, céc tai li¢u diéu tra dan sinh, kinh té, thiét hai
vung hd, mdi trudng, tai dinh cu khu vuc xay dung dy an;

- Két qua khao sat dia hinh, dia chat, thuy van ving ho, vung tuyén cong trinh.

- Ngodi ra con ¢o cac vin ban phap luat va cac quy chuan ki thuat Qudc gia hién
hanh khéac cé lién quan.

2. SU CAN THIET CUA TiNH TOAN KY THUAT LAP PHUONG AN UNG PHO
VOI TINH HUONG KHAN CAP PAP, HO CHUA THUY PIEN SONG LO 6:
2.1. Téng quan vé cong trinh xay deng du an thay dién Séng Lo 6:

Tinh Ha Giang la mét tinh mién nui phia Bac nudc ta, phia dong giap tinh Cao
Bang, phia Tay giap tinh Yén Béi, va Lao Cai, phia Nam giép tinh Tuyén Quang, vé phia
Bac giap Chau ty tri dan toc Choang va Miéu Van Son thudc tinh Van Nam va dia cap
thi Bach Sac thudc tinh Quang Tay cua Trung Quéc. Ha Giang co dién tich ty nhién la
7.945,7955 km2, 1a tinh mién nui phia bac nudc ta c6 nguén thily ning twong dol phong
phu HE qua cua sy tac dong tong hop gitta diéu kién khi hau nhiét doi nong am, mua
nhiéu va cau trac dia chat, dia hinh. Dong chay séng, ngoi dugc hinh thanh rat thuan loi
la nhan té khach quan co ban nhat tao nén mot mang ludi song subi day dac. Mat do
song, sudi ¢ su dao dong khé lén giira cac vung, twong doi phi hop véi su phan hoa
khdng gian cua diéu kién khi hau va cau trac dia chat, dia hinh. Nhd c6 mang luéi séng
sudi phat trién phan bé trén toan tinh, vé mat kinh té c6 thé dung ngudn nuéc tai chd vao
muc dich cép nuéc cho sinh hoat, san xuat va phat dién. Ngay nay, phan 16n cac cong
trinh thuy dién cé quy mo 16n trén cac dong séng chinh da dugc quy hoach da va dang
trién khai xay dung, do d6 viéc nghién ciru dé xay dung cac cong trinh thay dién vira va
nhé nham tan dung triét dé cac ngudn nang lugng tai tao 1a hoan toan hop ly. Mot loi thé
nita la hé théng lugi phan phéi dién hau nhu di duoc phi dén hau nhu cac xa trong
pham vi toan khu vuc, do dé viéc xay dung c4c tram thuy dién vira va nho c6 thé dé
dang dau ni vao hé thdng dién khu vyc.

Séng Lo 1a nhanh cap | nam bén ta cua séng Hong, bat nguén ¢ ving nai ¢6 do
cao trén 2000m tinh Van Nam Trung Quéc. Tir ngudn vé dong chinh séng L6 chay theo
cac huong Tay Bac-Dong Nam, Bac-Nam, Tay Bac-Pong Nam va nhap vao b trai séng
Hong tai thanh phé Viét Tri. Séng L6 chay qua hai nudc Trung Québc va Viét Nam voi

2



téng dién tich luu vuc 1a 39.000 km? va chiéu dai séng 470km. Trén dia phan Trung
Qudc sdng Ld co tén 1a Ban Long Giang, dién tich luu vuc 16.400 km?. Séng Lo chay
vao Viét Nam tai xa Thanh Thay, huyén Vi Xuyén, tinh Ha Giang v&i dién tich luu vuc
trén dia phan Viét Nam 1a 22.600 km?, chiéu dai song 1a 275km.

La mot trong nhiing séng c6 ngudn nudc doi dao nén viéc khai thac, sir dung hop
ly ngudn nudc song L6 phuc vu su nghiép phat trién kinh té cua dit nude da duoc cha
trong tir rat 1au. Hién nay theo quy hoach thuy dién tinh Ha Giang, trén dong chinh séng
Lo thudc dia phan tinh s& xay dung 6 may thuy dién c6 cong suat tir 15MW dén 60MW.
Cac cong trinh thuy dién trén dong sdng L& dugc quy hoach xay dung theo Quyét dinh
sb: 3367/QD-UBND ngay 14/9/2009 cua UBND tinh Ha Giang vé viéc phé duyét bd
sung Quy hoach thuy dién vira va nho trén séng L6 va séng Chay giai doan 2 tinh Ha
Giang (2007-2010 c6 xét dén 2015);

Thuay dién Séng L6 6 1a bac thang cudi clng trong 6 cdng trinh bac thang trén
song L6 thudc dia phan tinh Ha Giang va tinh Tuyén Quang. Bo phai thudc xa Vinh
Hao, huyén Bac Quang, tinh Ha Giang. Tuyén dap duoc xay dung c6 bo trai thuoc xa
Yén Thuan, huyén Ham Yeén, tinh Tuyén Quang, bd phai thuoc xa Vinh Hao, huyén Bac
Quang, tinh Ha Giang, co toa do:

D1: X=2466539,1566; Y=439920,7622
D2:  X=2466308,6634; Y=439776,3430

Thay dién Séng Lo 6 1a nha may c6 kénh dan dé tan dung doan sng cong tao
thém chénh cot nude, tua bin Kapsun, véi quy md cong suat 60MW, hang nim cung cap
cho ludi dién khu vuc khoang 166,78 tricu kWh. Ngoai nhiém vu chinh 1a phat dién,
cong trinh con tao thém cong an viéc lam, g6p phan phat trién co so ha tang, giao thong
van tai, thiic day phat trién nén klnh té dia phu’O‘ng
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2.2. Muc tiéu va nhiém vu caa dw an cong trinh:

- Cong trinh thay dién Song Lo 6 duoc dau tu xay dung voi muc tiéu chinh 1a
Cung cip nguédn dién cho ludi dién Quédc gia va phat trién giao thong, kinh té khu vuc
(Du an da muc tiéu két hop giira thay dién va giao théng) gop phan phat trien kinh té xa
hoi cua dia phuong.

- Ngoai muc tiéu néu trén, thuy dién Séng L6 6 con cd nhiém vu nhu sau:

+ Pam bao an toan tuyét ddi cho cong trinh dau mdi thiy dién Séng L6 6, cha
dong d& phong moi bat trac, véi moi tran i co chu ky 13p lai nhé hon hodc bang 500
nam mot lan, khong duogc dé muc nude hod Song Lo 6 vuot mirc nudc kiém tra ¢ cao
trinh 59,15m.

+ Nhiém vu cép dién: Vi cong suat lap may 60MW, hang nam thity dién S6ng
Lo 6 cung cap cho hé thong ludi dién Quéc gia khoang 207,47 triéu kWh phuc vu phéat
trién kinh té x4 hoi.

+ Nhiém vu tich nuéc: Viéc xay dung thay dién Song L6 6 sé tao ra hd chira c6
dung tich hitu ich 1 5,44 triéu m3 nuéc. Ho chua ¢6 dung tich toan b la 30,72 triéu m3
nudc, gop phan ting nang luong dong chay vé ha du, ting dau nude tudi phuc vu ndng
nghlep vao mua kiét, diéu tiét nude, chong li vao thoi ky mua 1t va dam bao dong chay
tbi thiéu vao mua kiét bén canh d6 con tao canh quan phuc vu du lich.

+ Cau giao thong trén dinh dap tran véi lan dudng xe co gidi ndi hai bén bo séng
L6 tao diéu kién giao thdng thuan loi cho viéc di lai thong thuong, trao doi hang hoa...
gop phan thiic day, phat trién kinh té, x& hoi hai bén bd séng L6.

2.3. Swr can thiét caa tinh toan ky thudt ld@p phwong dn g pho véi tinh huéng khan
cdp ddp, hé chira thiy dign Song L6 6, tinh Ha Giang.

Cong trinh thuy dién Song L6 6 duoc xay dung trén dong chinh séng L0, bo trai
thudc dia phan cua xa Yén Thuan, huyén Ham Yén, tinh Tuyén Quang va bo phai thuoc
dia phan cia xa Vinh Hao, huyén Bic Quang, tinh Ha Giang. Pap dang nuéc (Bao gom:
bap dang vai trai, Dap tran, Pap dang vai phai va Kho van sua chira). Khi cong trinh di
vao hoat dong (cong trinh di chin canh phai dap tran) tao ra hd chira nudc cua thity dién
Séng L6 6 vai dung tich cua hd chira 1a 30,72 triéu m® nudc, tao canh quan du lich va tao
diéu kién phat trién kinh té, giao luu van héa, thong thuong gop phan thiic day phat trién
kinh té x& hoi doc hai bén bo séng L6.

Bang 1-1 cac thdng so chinh thiét ké cua cong trinh thuy dién Song Lo 6.

Stt Céc thong sb chinh Pon vi S6 lwgng
| | Thiy sé ho chwra
1 | Di¢n tich luu vuc Flv Km? 9.920,00
2 | Luu luong dong chay trung binh nhidu nim Qo | m°/s 263,90
3 | Luu luong dinh 13 kiém tra P=0,2% m/s 7.281,00
4 | Luu luong dinh 1i thiét ké P=0,1% m*/s 5.576
5 | MNLKT(Id 0,2%) m 59,15
6 | NNLTK (Id0,1%) m 56,72
7 MNDBT m 56,00
8 MNC m 55,00
9 | Dung tich toan bo Wtb 10°m® 30,72
10 | Dung tich hitu ich Whi 10°m3 5,44
11 | Dung tich chét Wc 10°m?® 25,28
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Stt CA4c thong s6 chinh Pon vi S6 lwong

12 | Dung tich diéu tiét eng véi MNLTK 10°m? 5,53
13 | Dung tich diéu tiét ing voi MNLKT 10°m? 24,01
Il | Pap dang

1 | Loai Pap da d6 16i gitra

2 | Chiéu cao dinh dap m 61,50
3 | Chiéu dai theo dinh m 54,50
111 | Céng trinh xa

1 | Tran xa mit c6 cira van phang Mt cat thuc dung

2 | Cao do nguong tran m 43,50
3 | S6 luong va kich thuéc ctra van: n x (BxH) m 6x(15,0x12,5)

4 | Kha nang xa khi MNLKT(P=0,2%) m/s 6.714,00
5 | Kha nang xa khi MNLTK(P=0,1%) m/s 5.270,00
6 | Hinh thirc tiéu nang Ti€u nang day

7 | Cao do day bé tiéu nang m 38,00
IV | Kénhvao

1 | Chiéu rong day m 30,00
2 | Cao do day kénh m 45,00
3 | Chiéu dai kénh m 343,70
V | Cira ldy nwéc

1 | Sé lugng khoang 03

2 | Cao d6 ngudng cua lay nugc m 30,10
3 | Kich thudc lugi chan rac (BxH) m 11,6 x 23,0

4 | Kiéu ctra van stra chira Phang — truot

5 Kich thuéc cura van s chira (BxH) m 11,6 x 12,8
VI | Nha may thiy dién

1 | Qmx m®/s 705,90
2 Hmax m 14,99
3 | Htt m 9,50
4 Hmin m 8,10
5 | NIm MW 60,00
6 | Sbt6 may T6 03

7 | Kiéu turbin Kapsun-truc ngang

8 | Cao trinh dat may m 36,50

9 | Kich thuéc (Dai x rong) x cao m (24,8 x 17,4) x 34,9
10 | Cua van sura chira, su ¢6 (B x H) m 11,2x 9,2

VIl | Kénh xa
1 | Chiéu dai m 50,00
2 | Bérong day m 40,20
VIl | Cai tao lIong song ha lwu




Stt CA4c thong s6 chinh Pon vi S6 lwong

Cao d0 cai tao m 39,0-37,0
Bé rong day m 45,0-190,0
3 | Chiéu dai kénh m 3.160,00

IX | Tram phan phéi dién
Tram 110 kV kiéu ho

Trén co sé quy md cong trinh, diéu kién dia chat, thuy van, Quy chuan QCVN
04-05:2012/BNNPTVN va TCXDVN 285:2002. Cép cong trinh duoc thiét ké phé duyét
nhu sau:

- H6 chira nude: HO chtra nwéc ¢6 dung tich tng véi MNDBT Ia: 30,72x106m3,
la cdng trinh cép I1.

- Cum dau mbi: Tuyen ap lyc thuy dién Song L6 6 véi dép bé tong trong luc co
chidu cao dap Ién nhat bang 25,5m dugc dat trén nén da, dap dat - da trén nén dat co
chiéu cao 16n nhit 13 19,4m. Can c vao muc 3.2.4 Bang 1, trang 10 QCVN 04-
05:2012/BNNPTVN, cip thiét ké 12 cap Il.

- Nha may thay dién: Nha may thuy dién Séng Lo 6 cd cong suat lap may la
60MW, theo TCXDVN 285:2002, cap thiét ké 1a cap I1.

Vi vdy, Cdp thiét ké chung ciia Cong trinh 1a cdp 11.

Véi cap caa cdng trinh trén, cap thiét ké cua cac cong trinh cha yéu, thir yéu, tam
thot duogce xac dinh theo QCVN 04-05:2012/BNNPTNT nhu sau:

- Cap dong dat tinh toan: Cong trinh thay dién Séng Lo 6 thudc dia phan xa Vinh
Hao, huyén Bic Quang, tinh Ha Giang va xa Yén Thuan, huyén Ham Yén, tinh Tuyén
Quang, cap dong dat cuc dai 1a cip VII theo thang MSK-64.

‘ Tap suat tljlet ké: Vi cong tl‘lnh‘Cap I1, theo QCVN 04-05:2012/BNNPTVN,
cac tan suat thict ké cua cong trinh chinh vé dong chay duoc ké trong bang sau day:

Noi dung Pon vi Giatri
Tan suat luu luong 1 thiét ké % 1
Tan sut luu lugng kiém tra % 0,2
Tan suat dam bao phat dién % 85

- Quy mé dw an : Coéng trinh thuy dién Song L6 6 c6 MNDBT = 56,0m va
MNC = 55,0m. H6 chta nuée ¢é dung tich toan bo 1a 30,72x10° m®, dung tich chét 1a 1a
25,28x10° m®, dung tich hitu ich 5,44x10°m®. Pap dang ndi tiép hai bd song L6 c6 két
cau vat liéu dia phuong két hop véi twong chan, cao do dinh dap 61,5m, chiéu cao dap
I6n nhat 19,4m. Dap tran bé tri tai long séng géom 06 ctra van phang ¢ kich thuéc BxH
= 6x15,0x12,5m, chiéu cao Ién nhat 25,5m, hinh thic tidu ning 14 tiéu nang day. Tuyén
nang lugng dugc bd tri bén bd phai gom c6 kénh vao, cira nhan nudc, nha may thity dién
va kénh dan ra.

- Pap, hd chaa thuy dién Séng Lo 6 duoc thiét ké va cé quy trinh van hanh ho
chta theo dang céc tiéu chuan an toan theo cac cap do khac nhau va da duoc Bo cong
Thuong phé duyét quy trinh van hanh hé chira tai quyét dinh sé 2157/QD-BCT ngay 22
thang 6 nam 2018. Tuy nhién khi da n6i dén tiéu chuan thi phai noi dén sy hai hoa giira
diéu kién kinh té, ky thuat, quy mo, dic diém va tim quan trong cua cong trinh, nén
trong qua trinh van hanh, khai thac dap, ho chira s& ¢ nhiing bién cé, rui ro khong thé
ludng trude duge nhu cac hu hong, i 16n bat thudong, dong dat, cac sai s6t trong van
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hanh, bi pha hoai, vv... ddn dén cac tinh hudng khan cip gay nguy hiém cho cong trinh,
cho nguol sinh ké va tai san cua nguoi dan vung ha du céng trinh. Nhung truong hop
nay Can phai duoc ngan chan hoac han ché phat sinh trudng hop khan cip va néu né xay
ra thi cé gang giam thiéu tac hai, tham chi tham hoa ma n6 c6 thé gy ra cho dap va khu
vuc ha du cua céng trinh,

3. Théng so thiét ké cia cong trinh.

3.1. Cong trinh ddu méi:

Tuyén ap lyc thiy dién Séng L6 6 voi dap bé téng trong luc c6 chidu cao dap lén
nhit bang 25,5m dugc dat trén nén da, dap dat - da trén nén dat co chiéu cao Ién nhat la
19,4m. B tri c4c hang muc cong trinh phuong an kién nghi nhu sau: Néi tiép 2 vai dap
dang véi két cau da dd 16i gitra, tran co6 cira van 1ong séng. Tuyén ning luong bd tri bén
bd phai, gdm kénh dan, cta lay nudc, nha may tua bin Kapsun 3 t6 may. Phuong an bd
tri nhu sau.

a. Dap dang:

Dap dang vai trai va vai phai la dap da db 16i gitta dwugc dit chu yéu trén nén
IA1. Pap dang vai trai ¢ chiéu cao Ién nhat 19,4m, c6 chiéu dai theo dinh dap 54,5m,
dap dang vai phai cd chiéu cao 16n nhat 16,1m, chiéu dai theo dinh dap 1a 36,8m.

M3t cit ngang dap da do 18i gitra cO ciu tao nhu sau: khdi da dap thuong luu voi
hé s6 mai 1:1,5, duoc gia cb bang lop da xay day 25cm. Pat dap 18i chéng thim dam
chat k > 0,97, dinh 18i chéng tham rong 3m, hé sé mai 2:1. Phan sau 16i chéng tham la
khoi da dap phia ha luu (giéng nhu thuong luu), hé s6 mai 1:1,5. Mit ha luu khéi da dap
ha luu duoc gia ¢6 bang da 14t khan vira dam bao tinh tham m¥, vira dam bao thoat nuéc
t6t. Chuyén tiép gitra khéi da dap thuong luu, 18i chéng thim va khéi da dap ha luu 1a
cac 16p loc dam, cat, c6 chiéu day theo phuong ngang 1a 2m dé dam bao diéu kién thi
cong co gioi.

Pinh dap duoc gia ¢ bang bé tong day 20cm, cao do 61,5, bé rong 10,0m, c6
lan can thuong ha luu, dam bao phuc vu giao théng néi 2 bo Séng L6.

B4 tri 1 hang khoan phut chdng tham tai vi tri tim bé tong phan &p ¢ day dap.
Chi tiéu mat nuéc caa nén sau phun xi mang: 13 q < 0,05 I/pht.

b. Ddp ding bé tong (kho van dap tran):

Poan dap CVC khong tran (kho van dap tran) nam trong tuyén &p luc cua cong
trinh dwoc b tri nam gitta dap tran va doan dap da d6 16i gitra vai phai, ¢ chiéu dai
23,0m, chiéu cao I6n nhat 23,0m. Pap ¢ két cdu bang bé tong dam rung truyén thong
(CVC). Mat cat dap duoc xac dinh trén mit cat co sé dang tam giac c6 dinh tai cao trinh
MNDBT = 56,0m, mai thuong luu thang dang, mai ha luu nghiéng véi hé s6 mai m =
0,7. Pinh dap dugc thiét ké véi tong chiéu rong 12,0m trong d6 bao gdbm 7,5m cho giao
thong va phan bo tri kho van dap tran.

Do khéi lugng toan bo phan dap dang bé tdng nho nén dé thuan tién cho cong tac
thi cong, thiét ké mac bé tong M20 cho toan bo mat cit dap. Mat thuong, ha luu dap
duogc bd tri ludi thép dé dam bao chdng nit bé mat trong qué trinh van hanh.
¢. Dap tran:

Pap tran chu yéu nam trong pham vi long song. Pap tran ¢ mat cat hinh thang
dau luon tron, cao trinh ngudng 43,5m, mai nghiéng mit ha leu tran 450 so véi phuong
ngang, ndi tiép véi bé tiéu ning bang ban kinh R= 5m. Pap tran gom 06 khoang, kich
thude 15x12,5m, dam bao xa 1t P= 5% ma khdng lam dénh muc nuéc qua myuc nudc tu
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nhién dé giam chi phi dén bl va muc nudc co ké dén nude dénh tai dudi ho, vi tri TD.
Song L6 5 khi xa i kiém tra tan suat 0,2% khéng vuot qua muc nudc te nhién. Dap tran
duoc tinh toan voi tan suat 1i thiét ké P=1%, tinh toan kiém tra voi P= 0.2%. Dinh tru
pin dap tran ¢ cao d6 61,5m, bang cao d6 dinh dap khéng tran.

d. Crra van sira chira:

Ctra van stra chira - su ¢6 1a ctra van phang, nang ha bang cau truc chan dé. Cira
van van hanh kiéu van phiang nang ha bang hé thong toi dién. Két cdu dap tran bang bé
tong dam rung truyén thong CVC, mit tran boc bé tong cbt thép M25, mit thuong luu va
mot phan day dap st dung bé tdng M20, than tran bang bé tong cot lidu 16n M10. Tiéu
ning sau dap tran 13 tiéu ning day. Bé tiéu nang rong 113m, dai 36,5m, cao do day
38,0m va duoc gia cb bang bé tdng cét thép M20 day 1,5m trong pham vi 20,0m tir sau
mili phun dap tran.

Xt Iy nén dap bang khoan phun gia cé nén sau 5m, budc axb = 3x3m trén toan
bo dién tich nén dap. Bé giam luu lugng tham qua nén dap va &p luc tham 1én dap, bé tri
man khoan phun chéng thim. Man chéng thim gém 1 hang khoan phun xi ming c6
chiéu sau khoang 0.5+0.7H va cam sau 3m vao déi da c6 luong mat nudc q<5Lu, nhung
khong sau hon H va khong nhé hon Sm.

3.2. Tuyén nding lwong:
a. Kénh dén nwoc:

Kénh dan dugc bé tri ¢ phia dudi 1ong hd bén bo phai song Lb. Cong trinh duoc
thiét ké dé dan luu luong 16n nhat 1a Qmax= 705,9m3/s. Cao trinh ddy dau kénh dan
thiét ké 1a 45,0m, bé rong day kénh 1a 30m, do déc doc day kénh i = 0, doan giap nha
may day kénh dbc 1:5 tir cao d6 45.00m xudng cao trinh cira lay nuée 30,10m.

Vé hinh thirc gia 6 méi kénh: Khoang 100m doan dau kénh dia chat 2 mai chi
yéu 1a dat, do vay hinh thic gia cd dugc thiét ké 1a da xay vira M100 day 25cm c6 16p
dém cét soi day 15cm. Nhitng vi tri co da IB va IIA 16 gia ¢6 phun vay BT M30 day 7cm
két hop vai neo cuc bg. Boan con lai cua kénh khoang 240m 2 mai la da 1B, IIA va IIB
ctng trac 1&n hinh thic gia cé dugc thiét két 1a phun vay BT M30 day 7cm két hop Véi
neo cuc bo.

Cac thong so thiét ké cua kénh nhu sau:

Chiéu rong day kénh: 30,0m

Cao trinh day dau kénh: 45,0m

Cao trinh day cubi kénh: 30,10m

Chiéu dai: 343,7m

Do dbc day kénh: 0,0vals5

Hé s6 mai kénh: 1:1,25; 1:1,5 va 2:1.

b. Cira nhédn nwoc:

Ctra lay nuéc c6 03 khoang, dan nudc vao 03 t6 may qua 03 duong éng. Dé
ngan rac, cdy cdi, dat da cé kich thudc 16n chay vao lam hu hong tua bin, b tri lugi
chan réc ¢ thuong luu cira lay nuéc, tim khe ludi cach tim céc t6 may 1a 29,75m vé phia
thuong luu; kich thude ludi cho mdi khoang BxH=11,60x23,00m. Phia sau lugi chan rac
la ctra van stra chira ¢6 kich thudc thong thuy la BxH=11,6x12,80m. Tim cua van sta
chira ctra lay nudc cach tim cac to6 may vé phia thuong luu 1a 20,65m. Ngudng vao cira
ldy nudc co cao d6 30,10m, ctra vao duoc thiét ké dam bao 1y nudc thuan vé mit thuy
lyc. Binh cira lay nudc ¢ cao do 60,0m, duoc bd tri cau truc chan dé dé nang ha cira van
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stra chira va gau vét rac, ngoai ra c6 bd tri cau giao thong dé thuan tién cho viéc tap két
va chd rac. Pay cira nhan nude ¢ cao trinh 27,30m, nam trong d6i da IIB, dam bao hoan
toan 6n dinh.

c. Nha may thay dién va kénh xa:

Nha may thiy dién lién khoi véi cira lay nuoc. Nha may gom 03 to méy, tong
cong suat lap may 60MW, tua bin Kapsun tryc ngang. Nha may kiéu ho nam ¢ bo phai
song Lo, ¢o cao trinh dat may 36,50m, két cau bé téng cét thép M20. Ba to may nam
trong mot phan doan véi kich thudc mat bang 17,40m (doc dong chay) va 50,00m
(vudng goc dong chay), khoang céch tim cac té6 may la 14,70m.

Chiéu cao cua nha may (dén cao trinh san 60,0m) 1a 34,90m. Gian lap rap b tri
trong khoi bén trai gian may va duoc tach roi véi khéi to may bang khe bién dang bang
vai day tdm nhyua duong day 2cm. San 1ap rép co cao trinh 13 46,90m, kich thudc mit
bang 17,40 (doc dong chay) va 24,80m (vudng gdc dong chay) du dé dat dugc ddng thoi
cac thiét bi chinh caa mot t6 may. Ha luu nha may bo tri cra van su ¢6 stra chira kich
thuoc BxH=11,20x9,20m, dong méd bang toi dién cb dinh. Nha may thuy dién dat trén
nén da 16p 11A va 11B, dam bao diéu kién 6n dinh va (g suat.

Kénh xa c6 chiéu dai 50,00m, bé rong day 40,20m, c6 d6 doc nguoc 1:5 tir cao
trinh 31,90+ 40,00m. Nhiém vu caa kénh xa 1a thoat duoc luu luong 16n nhat cua nha
may va dam bao ndi tiép thuan dong chay vai sdng L6, tranh x6i 16, sat truot hoic boi
ling dé khéng lam gian doan phét dién. Mai kénh duoc gia ¢ bang phun vay bé tng
M30 day trung binh 7cm neo cuc bo va da xay vira M100 day 25cm.

d. Cdi tgo long s6ng ha lwu kénh xd:

Cong trinh thily dién Song Lo 6 dugc quy hoach véi thong sé nhu sau: MNDBT
= 56,0m; MNHLmin = 41,0m. D¢ tan dung khai thac téi da cot nudc cua du an tuong
ung voi MNHLmin = 41,0m thi phuong an cai tao long song khu vuc ha Iuu kénh xa vai
c4c théng sb sau: Bé rong day tir 45,0-190,0m (theo chiéu rong 1ong séng), hé sé mai
m=1:1, cao d6 diém dau 39,0m va diém cudi 37,0m, chiéu dai doan cai tao dai 3.160m,
d6 dbc i=0,00086.

- Thuc hién theo phuong cham phong ngura la chinh, sém phat hién, ngan chan
céc tinh hudng xau c6 thé xay ra va khi Xay ra sy cb can phai c6 su phdi hop nh1p nhang
dong bo giira cac don vi co lién quan dé ng cau, Xt 1y Kip thoi cac tinh hudng xau co
thé xay ra, nang cao nang lyuc, chii dong phong, chdng thién tai, thich ung véi moi diéu
kién thoi tiét, dam bao an toan cho cong trinh dap, ho chira, nha may luén duoc on dinh
dam bao an ninh trat ty an toan xa hoi trong khu vyuc xay dung du an cong trinh...

Dé dap tng dugc cac yéu cau trén, cong ty TNHH Xuan Thién Ha Giang da 1ap
Béo céo két qua tinh toan k¥ thuat va Phuong an ung pho véi tinh hudng khan cap dap,
hd chira thuy dién Séng L6 6 trong cac trudong hop khan cap. Phuong an duogc 1ap dua
trén co s& cac tinh toan ky thuat cia cac thong so tinh toan thiét ké xay dung cong trinh
va phuong &n phong chéng lut bdo, kich ban xa 1i 16n va cac tinh hudng v& dap trong
diéu kién co 1ii va ca khi khong ¢6 1d, vv...

I1. NOI DUNG BAO CAO TiNH TOAN KY THUAT PHUC VU LAP PHUONG AN
UNG PHO VOI TINH HUONG KHAN CAP PAP, HO CHUA THUY DPIEN SONG
LO 6:

1. Khai quat vé dia hinh, khi twong thiy vin luu vye cong trinh:

1.1 Vi tri dia Iy va lwu vuc cONg trinh:



Séng L6 bat ngudn ¢ ving ndi co do cao trén 1800 m thudc tinh Van Nam Trung
Qudc. Tur ngudn vé sdng chay theo huéng Tay Bac - Dong Nam, rdi nhap véi song Gam
& 105°11°45°" kinh d6 Pong va 21°54°20°" vi d6 Bac. Tong dién tich luu vuc song L6
tinh dén tuyén cdng trinh 1a: 9.920 km?, trong d6 phan dién tich luu vuc nam trén Ianh
thd Trung Quéc 1a 6030 km? chiém khoang 60% dién tich luu vuc. Pham vi xay dung
thay dién Song Lo 6 thudc cac xd Vinh Hao, xd Hung An, xd Quang Minh, xa V6 Diém,
x& Kim Ngoc huyén bac Quang, tinh Ha Giang va xa Yén Thuan, huyén Ham Yén, tinh
Tuyén Quang. Nha may céch thanh phé Ha Giang khoang 80-85km vé phia Tay Bac,
cach trung tdm huyén Bic Quang khoang 20km. Pic trung luu vuc tinh tir ngudn dén
ctra s6ng va tuyén cdng trinh nghién ctru nhu sau:

Bang 2-1: Pdc trung co ban vé liu vuec va dong chinh tuyén Séng L6 6

Tuyén Flv (km®) Ls (km)
Pap 9920 290
Nha Méy 9970 291.5

- Pia hinh: Dy an thay dién Séng L6 6 nam trén dong chinh song Lo. Pia hinh
viing cha yéu 1a ndi cao trung binh Ha Giang. Bén bo trai cach cong trinh 10km vé phia
déng co diy nai cao trén 1000m, kéo dai theo phuong phuong Bic, Bong Bac — Nam,
Tay Nam. Bén bo phai, cach cong trinh 8km vé phia Tay Ia day nui thap hon, dinh cao
300-350m, song song vai ddy ndi bén b trai. Chi c6 3km gan thuong luu 14 ddng bing
gitra ndi, con lai doc thung ling séng déu 1a dia hinh ddi nui thap, véi cao d6 50 dén
150m. Do doc dia hinh trung binh 10+25°, hau nhu khong c6 dia hinh doc dung.

- Tuy giao thong thuy trén song L6 (doan thugng ngUOn thuy dién Séng L0 6)
khong thuan loi, song céc thuyén nho van chuyén ché duoc khdi luong dang ké hang
ho4 xudi nguoc.

- Giao thong duong bo trong ving tuong d6i thuan lgi, véi truc qubc 16 2 Ha Noi
— Ha Giang chay doc bo phai sdng L6, cach cong trinh chi gan 4km. Bén bo trai, duong
lién huyén cach cong trinh chi 1km, l1a duong nhya.

- Luu vuc s6ng L& niam sau trong ving luc dia, véi do cao bién doi tir 300m dén
1800m. Do cao luu vuc c6 xu thé giam dan tir thuong luu vé ha luu theo huéng tir Bac
xudng Nam va tir Tay sang Pong.

Thé nhudng trén lwu vyc (phan 1anh thd Viét Nam) cd 16p vé phong hoa day
gom nhiéu loai khac nhau: dat mun, dat peralit, chiéu day 16p dat khoang (2-3) m, ¢ kha
ning tham va gi nudc tot.

Trén ban d6 dia hinh ty ¢ 1:10.000, tir khu vuc tuyén dap vé phia thuong luu hd
chua kéo dai theo huéng Tay Bac- Pong Nam khoang 7 km, sau d6 chuyén sang hudng
Bac-Nam téi thuong luu long ho dai 8km. Trén sudt chiéu dai cua hod chira, dia hinh
suon ndi hai bén 1ong hd déc va phan cit, 1ong sdng khdng cé thac cao, it ghénh, mac
phan cat doc rat thap khoang 0,25%. Bé mat suon ndi hai bén dong song c6 do déc 10-
20° t&i 35-40° ¢4 biét co doan vach da voi doc dirng. Xa hon, bao quanh long hé 1a cac
day nui cao, sudn dbc véi cac canh rimg dang timg bude dugc phuc hdi. Tur cac dinh nai
I6n nay, cac bé mit suon thap dan vé phia thung ling séng Lo.

1.2. Dic diém khi twong thiiy vén.
1.2.1. Diéu kién khi twong:

Ngudn cung cip nuéc cho hd chira 1a nude mua, nudc mit trong pham vi anh
huong cta hd chua, hién chua phat hién dugc cac dat giy quy md 16n ndi thong hd chira
Vi cac dong chay dé tao nén nguy co mat nude hd chira sang luu vuc bén canh.
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Mét ngudn nude khac cip cho hd chtra vao mua kho 1a nude dudi dat chay vao
long hd dudi dang tham di. Véi luu vuc S6ng L6 6 khé rong 16n, ngudn nude cap cho hd
chta vao mua kho tuong ddi doi dao. Trong khu vuc long ho, dién phan bé dai da voi
thudc hé tang Ha Giang, Chang Pung, da voi c6 cau tao phan Iép dén dang khdi. Céc két
qua nghién ctu cho thay bao quanh dai d4 voi 1a d4 phién thudc hé tang Pai Thi. Ngang
Vi muc nudc song thoi diém hién tai. Cac nguon 16 déu thoat ra tir cac khe nit, cac
hang héc karst nho trong thanh tao carbonat. Nudc thoat ra dudi dang dong chay, huong
tir swon doi thoat ra ngoai séng Lo. Luu luong cua diém xuét 16 kha lon. Ngoai cac diém
Xuat 16 nudc da quan sat duoc, con cac sudi nhanh, déu bat nguon tir diy ndi cao. Khi
vao mua mua cac hang hc hoic phéu karst khdng cd kha ning thoat nudc kip thi cac
dong sudi mai chay trén mat thoét ra song.

Mang luéi tram khi twong va mua trén luu vuc séng Lo rat it. 96.5% dién tich
lwu vuc thude dia phan Trung Quéc hoan toan khéng co théng tin vé tai liéu khi tuong
thiy van cling nhu cac cdng trinh khai thac sir dung ngudn nudce séng Lo. Trén dia phan
Viét Nam trong va luu vuc 1an can ¢ céc tram khi twong: Ha Giang, Bic Quang, Ham
Yén, tram do mua trong va lan can luu vuc gom: Pao buc, Luc Yén, Huong Son, Vinh
Tuy. Thoi gian va yéu té quan triac xem trong bang sau.

Bang 2-2: Thoi gian va yéu té do dac cac tram khi twong Va tram do mua trén
va lan cdn luu vuc song LO

TT Tén tram Yéu t6 do dac | Thoi gian do Ghicha
1 |Ha Giang X, T,0i6,Z... 1961-2018 Khi tugng
2 |Bac Quang X, T,9io,Z... 1960-2018 Khi tugng
3 |Ham Yén X, T,gio,Z... 1961-2018 Khi tuong
4 |DPao Duc X 1961-2018 Thuy van
5 |Luc Yén X 1960-2018 Khi tuong
6 |Huong Son X Mua
7 | Vinh Tuy X 1966-2018 Thiy van

Ghi chl: X, T, Z, gi6: 1a mua, nhiét d6 khdng khi, boc hoi, téc do gio.

1.2.2. Bdc diém thiy vin:

Cong trinh thay dién Séng L6 6 nam gita hai tram thuy van cip 1 Ha Giang
(Pao buc) vai dién tich luu vuc 12 8260 km? va tram thiry van cap 1 Ham Yén voi dién
tich luu vyc 12 11900 km? do Trung tim Khi Tuong Thity van Quéc Gia quan ly. Dién
tich luu vuc tinh dén tuyén cong trinh Séng L6 6 1a 9920 km?, dién tich luu vyuc tram
thiy van Pao Puc, Ham Yén va tuyén Séng L6 6 chénh nhau khdng nhiéu, vi vay cac
dic trung thily van cong trinh tinh toan cho tuyén cong trinh Séng L6 6 st dung hai tram

thiy van Bao Buac va Ham Yén lam tram tuong tu.

Danh sach va thoi gian quan trac cac tram thuy van duoc néu o bang sau.

Bdng 2-3: CAc tram thuy van trén va ldn cdn luu vuc song LO

TT Tén tram F (km?® | Yéu td quan tric Thoi sian
quan trac

1 |Ha Giang (Pao Buc) | 8260 H,Q,T,Qs 1960-2018
- H 1966-2018

2 | Vinh Tuy 0 2013-2018
3 |Ham Yén 11900 H, Q,T,R,S 1959-2018
4 |Béo Lac 4060 H, Q,T,R,S 1960-2018
5 |Bic Mé 10980 H,Q,T.RS 1980-2018
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Ghi chu: H, Q, T, Qs — la muc nudc, Iuu lugng, nhiét @6 nudc va bun cat.
2. Cac dac trung Kkhi twong tinh toan.
2.1 Nhigt dg khéng khi:

Nhiét do khong khi trung binh nhiéu nim do dac dugc tai tram khi twong Bac
Quang bién dbi tir 15.7°C dén 27.7°C, trung binh nam khoang 20.9°C. Bién d¢ dao dong
nhiét d6 thang trong niam 16n, khoang 12°C, bién d6 dao dong trong ngay trén 30.0°C,
chénh léch nhiét do trung binh thang I6n nhat va nhiét d6 trung binh thang nho nhat 22.2°C.
Nhiét ¢6 khong khi 16n nhat tuyét di theo tai liéu tai tram khi twong Bic Quang la
40.4°C, nho nhat tuyét d6i 1 0.3°C.

Nhiét do khdng khi I6n nhat, nhé nhat thang tai tram khi twong Bac Quang duoc
chon 1am dai biéu cho tuyén cong trinh, trinh bay trong bang dudi day.

Bdng 2-4: Pdc trung nhiét dé khong khi tram Bdac Quang (°C)

bac

| 1 11 IV | V | VI | VII [VIII| IX X Xl | X1l | Nam
trung

T’th 1581175(20.2(239(26.9|27.3|27.4|27.7]|126.5|23.2|20.0]|16.5| 22.7

T 31.6|32.7|36.0(38.0[{40.4|38.6|38.0|389|37.2|354|33.6|30.2|40.4

T nin 03149 |60(115]16.1|176(194]20.1|150| 99 | 6.1 | 24 | 0.3

2.2.Dj dm khéng khi:
Do am khong khi twong ddi trung binh nhiéu nam tai tram khi twong Bac Quang
dao dong tir 84% dén 88%, trung binh nhiéu nam 1a 86%. Bién ddi ciia 46 4m twong ddi
trong nam tuwong dbi it, két qua xem bang sau:
Bdang 2-5: Bé am khong khi trung binh thang tram Bac Quang (%)

bac

| I 1l IV | V | VI | VII |[VIHI| IX X Xl | XII | Nam
trung

Rtb(%) | 88 | 87 | 86 | 85 | 84 | 85 | 86 | 86 | 85 | 86 | 86 | 86 | 86

2.3. Mua:

Dué6i tac dung dén gié cua diy Tay Con Linh di tao ra tim mua 16n & Bac
Quang thuoc trung luu cua luu vuc sdng LO véi lugng mua trung binh nhiéu nim:
4.701mm. Sau d6 cang lén thuong luu lugng mua cang giam dan. Tir tim mua Bac
Quang vé phia ha luu Iuu vuc song Lo luong mua lai ¢6 xu thé giam dan. Lugng mua
trén Iuu vuc séng Gam nhé hon dang ké so véi lugng mua trén thuong luu vuc séng Lo.
Phan luu vyc nam bén phai sdng Gam (tiép giap véi luu vuc song Lo) ¢6 luong mua dao
dong tir 1800mm dén 2800mm. Doc theo thung ling song Gam lugng mua nim cd xu
thé giam dan tir ha luu 1én thuong luu. Lugng mua nam tai Tuyén Quang: 1681 mm, tai
Chiém Hoa: 1677 mm, Cho Pon: 1855mm, Na Hang: 1727mm, Biac Mé: 1614,8 mm,
Cho Ra: 1340,7mm, Bao Lac: 1252,0 mm.

Tinh mua nim céc tram dua vé clng thoi ky 1960-2012 bang twong quan mua
nam hoic ty s6 mua nam gitra thoi ky dai va thoi ky ngan, 1y tram Bac Quang lam tram
chuan, do & Bac Quang 1 tAm mua 16n nén khi sir dung tram nay 1am tram chuan c6 thé
cho trj s6 thién Ion.

Do phan dién tich luu vyc trén 13nh thd Trung Quéc khéng c6 tai liéu do mua, vi
vay luong mua binh quan trén luu vuc tinh dén tuyén cong trinh chi ¢ thé uéc tinh theo
xu thé qua ban d6 dang tri mwa nam toan luu vuc sdéng L6 va sdng Gam.
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Luong mua binh quin nam trén luu vuce tinh dén tuyén céng trinh, Xbglv = 2128

mm.
Bang 2-6: Phan phoi lwong mua thang trong ndm tai tram Béac Quang
va luu vuC tuyen cong trinh (mm)
Tram | 1 i { 1v [ v [ VI | VIH [VIHT] IX | X | XI | XIl | Nam

B.Quang (71.2 |68.4 [88.6 228.8(757.8[979.9 874.9 607.9 422.9349.4[169.0|79.9 [4617.6

L/vuc
S.LO6

2.4. Gio:

Ché do gi6 trén 1anh thoé mién Béc néi chung co thé chia 1am hai mua: gié mua
dong tur thang X1 - IV nam sau va gié mua ha tir thang V - X. Tuy nhién do anh huong
cta diéu kién dja hinh ma hudng gid hoat dong trén luu vuc sdng Ld mang nang tinh dia
phuong.

Hudng gio thinh hanh trong nam la huéng Nam va Pong Nam. Trong mua dong
khi gié Pong Bac tran vé, huéng gié Pong Bic va Bic clng xuat hién, xong, khong déu
trén luu vyc va tan suat xuat hién nho hon nhiéu so véi huéng Pong Nam. Huéng Pong
Nam khéng nhiing thinh hanh trong mua hé ma con thinh hanh trong ca mot sé thang
mua dong, dong thoi 12 nguy@n nhan tao ra nhitng dot néng am xen k& trong mua déng.
Tan suat xuat hién cac hudéng gi6 trong nim xem bang sau.

Bang 2-7: Tan sudt xuat hién gié theo cdc hwdng trong ndm tai tram Bdc Quang

Hwéng | Lang gio N NE E SE S SW W NW
P(%) 56.0 1.5 5.0 54 11.1 | 132 54 1.6 0.8

32.4 132.4 (40.4 111.9337.8438.4412.7R275.4179.7(170.2|72.4 |35.3 | 2128

Téc do gio trung binh nam tir (1,0 - 1,5 )m/s. Toc d6 gid Ion nhat quan trac duoc
tai tram khi twong Bac Quang la: 30 m/s.

Téc do gi6 16n nhat 8 hudng tng véi tan suat thiét ké tai tuyén cong trinh duoc
tinh tir tai liéu do dac téc do gid tai tram khi twong Bac Quang thoi ky tir 1964-2003. Két
qua tinh toan trong bang sau.

Bang 2-8: Toc dé gi6 I6n nhdt 8 huéng va vé huéng 1ng Véi tan sudt thiét ké

tai Bac Quang (m/s)

Huéng gié N NE E SE S | SW | W | NW | V0 huéng
P =20 239 | 223 | 180 | 188 | 208 | 22.1 | 279 | 281 28.3
P = 4% 210 | 204 | 157 | 16.8 | 186 | 19.7 | 25.1 | 24.6 26.0
P = 250 134 | 151 | 98 | 115 | 124 | 132 | 151 | 15 19.6
P = 50% 102 | 124 | 72 | 89 | 95 | 100 | 108 | 107 16.6

2.5. Tén thit boc hoi tir ho chira:

Pé tinh lugng ton that bdc hoi cho luu vuc tuyén cong trinh lay trung binh ton
that boc hoi cua hai tram Ha Giang va Bac Quang.

Theo tai liu quan tric caa tram khi twong Biac Quang, téng luong béc hoi
(Piche) trong nam dat 640.2 mm. Luong bbc hoi 16n nhat vao thang V va nho nhét 1a vao
thang 1. Phan phéi boc hoi Piche theo cac thang tai tram khi twong Bac Quang va Ha
Giang duoc trinh bay trong bang sau:

Bang 2-9: Lirong boc hoi (piche) TB thang tai tram khi tuwong Bac Quang, Ha Giang (mm)
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Tram I mn nr v Vo VI [V VI X | X | XTI | X | Nam

Ha Giang | 50.0|53.072.3| 85.8 | 98.6 |78.2 | 72.7|73.9|78.0 | 76.6 | 63.556.4 | 859.1

Bic Quang | 34.9 | 37.4 1 48.5| 55.8 | 69.8 |61.9 62.1 63.5 61.8 56.6 47.6 41.0 640.9

TB 2 tram |42.44/45.19/60.42/70.795/84.198|70.03/67.41 68.7 69.92/66.6155.57|48.68| 750.0

Dé tinh tén that boc hoi hd chta cin tinh cac dic trung lwong mua luu vuc,
lwgng boc hoi luu vue va do sdu dong chay. Vai tuyén Séng Lo 6 ¢6 dién tich luu vuc
nam trén dat Trung Qudc 16n lai khong cé tai liéu, nén viéc xac dinh cac yéu té khi
tugng trung binh cho toan luu vuc khé chinh xac. Tuy nhién dé khac phuc tinh trang nay
d3 xac dinh cac dic trung can bang nudc trong phan dién tich khu gitra, noi c6 hd chua
Séng L6 6. Khu gifra can xac dinh ¢ day 1a tir tuyén dap Song Lo 6 dén tram thuy vin
Pao Duc. Vi vdy dé tinh ton that bdc hoi khi c6 hd chira Séng Lo 6 can xac dinh céc yéu
t6: lwong mua, luong dong chay, lwong bdc hoi lwu vuc va bc hoi mit nude doan khu
giira tir Séng L6 6 dén Pao Puc. Cach thic tién hanh nhu sau:

% Boc hoi lru vuc
Tinh béc hoi luu vue theo phuong trinh can bang nudc:
Zy=Xo— Yo (Mmm)

Trong do:

- Zo 13 lwong béc hoi TB luu vuc Song Lo 6 dén tram TV Dao Buc (mm)

- Yo 1a d6 sau dong chay TB luu vuc Séng L6 6 va tram TV Dao Bac (mm)

- Xo 1a lugng mua TB luu vuc Song Lo 6 dén tram thay van DPao Bac (mm)

Theo tai liéu thyc do va thu théap tinh ra dugc I6p dong chay va lugng mua binh
quan caa luu vuc Séng Lo 6, tir d6 tinh ra duge lwgng bdc hoi binh quan luu vuc 1a: Zg =
1293.1 mm.

< Béc hoi mit nuéc.

Str dung tai liéu bic hoi Piche trung binh tai hai tram Bac Quang va Ha Giang,
hé sb chuyén doi tir s6 lieu bdc hoi piche va bdc hoi thung GGI-3000 tai tram Bac
Quang, tinh chuyén bdc hoi Piche vé bdc hoi thung tai tram nhu sau:

L = Ky *Ko* thpic_BécQuang-HaGiang (mm)

Trong do6:

- Ky: la ty sb gitta bbc hoi thung GGI-300 va bdc hoi Piche tai tram Bac Quang
Kl =16

- Ky: 12 hé s che phu cua luu vuc hd chira Song Lo 6, theo kinh nghiém va diéu
tra khao sat lay K, = 1.35

Ton that boc hoi mat nuge hdé chia: Zmn = 1680.0 mm

< Tén that boc hoi: AZ = Zmn - ZIv = 1680.2 — 1293.1 = 386.9 mm
Phan phdi ton that bbc hoi theo thang tai hd chira Séng Lo 6 theo md hinh bdc
hoi Piche trung binh tai hai tram Bic Quang va Ha Giang, két qua xem bang sau:
Bang 2-10: Ton that boc hoi ho chira S6ng L6 6
Yéuto | 1 | 2 | 3 | 4|5 |6 |7 |8 ]| 9 |10]11 | 12 |Tong
Zmn [73.2 |77.9 104.2[122.1145.2120.7[116.2118.5[120.6 114.9195.8 (83.9 [1293.1
Zlvgc [95.1 [101.2 135.3[158.6 [188.6 [156.9 [151.0 153.9 [156.6 [149.2 [124.5 [109.0 [1680.0

AZ (219 |23.3 |31.2 |36.5 |43.4 [36.1 |34.8 [35.4 |36.1 |34.4 [28.7 |25.1 |386.9
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3. Cac dic trung thity vin tinh toan thiét ké:
3.1. Pdc diém dong chay trén song Lo:

Ngudn cung cép nude hang nam cho song Lo chi yéu do mua vi vay glu:a mua
trén luu vyuc va dong chay trong séng c6 méi quan hé kha chat ché, dong thoi sy bién doi
cua dong chay theo thoi gian, khong gian twong ty nhu sy bién doi ciia mua. Theo tai
liéu quan trac thuy van ¢ tram Pao Btrc, Ham Yén dac trung dong chay nam ¢ séng L6
néu ¢ bang sau.

Bang 2-11: Pdc trung dong chay nam tqi tram thuy van trén song Lo, Gam

TT Tén tram Flv(km?) | Qtb(m®/s) | Mo(l/skm? | W(10°m®) | Mua li
1 | Daobuc 8260 155 18.8 4898 VI - 1X
2 | Tuyén Séng Lo 6 9920 263 26.5 8282 VI-1IX
3 | HamYeén 11900 364 30.6 11467 VI - IX
4 | Bao Lac 4060 69.0 17.0 2180 VI - 1X
5 | BacMsé 10980 199.4 18.2 6290 \V/ ¢

Su blen d6i mo duyn dong chay nam (Mo) trén song L6 c6 xu thé ting dan tir
thuong luu vé ha luu phu hop véi sy bién doi ciia mua nam.

Dong chay trén séng L6 phan ra lam hai mua: mua 1t va mua kiét

Mua 1: Véi chi tiéu mua I 1a thoi Ky cac thang lién tuc co6 lugng dong chay
vuot trung binh trong da sb cac nim quan trac bat dau tir thang VI, két thic vao thang
IX. Tong lugng dong chay mua 1 chiém (65+70)% tong lugng dong chay nam. Thang
c6 dong chay 16n nhat nam thudng roi vao thang VII, VIII.

Muia kiét: 1a thoi gian con lai trong nam bat dau tir thang X, két thlic vao thang V
nam sau. Cac thang V, X c6 thé xép vao thang chuyén tiép gitra mua 1d va mua can.
Thoi ky kiét nhat nam kéo dai tir thang I dén thang 1V.

3.2. Dong chdy ndm:

Trén luu vyc séng L phan dién tich & Trung Qudc khdng c6 tai liéu, phan dién
tich & Viét Nam thuong luu tuyén cong trinh thiy dién Séng L6 6 khong ¢ cong trinh
thay dién 16n ndo chi c6 mot s6 ¢ong trinh thay dién nho nhu Thai An, Séng Mién trén
song Mién, nén dong chay trén dong chinh séng L it bi anh huéng. Do vay dé tinh dong
chay nam cho tuyen cong trinh Soéng L6 6 dugc tinh toan nhu & dleu kién ty nhién. O
thuong luu tuyén cdng trinh thuy dién Séng Lo 6 ¢d tram thay van cip 1 Pao Puc véi
dién tich luu vuc 12 8260 km?, & ha luu cong trinh ¢ tram thuy vin cdp 1 Ham Yén. Cac
dic trung dong chay nam cua tuyén cong trinh Séng Lo 6 cd thé tinh toan dya trén
nguyén tic liy tram Dao Btc va Ham Yén lam tram tuong ty.

3.3. Chudn dong chdy ném:

Luu vuc tram Pao Buc c6 Flv _pdic = = 8260 km?. Luu vuc tram thiy van Ham
Yén c6 FIV_Hven, = 11900 km?. Luu vuc tuyen cong trinh Séng Lo 6 ¢6 dién tich Fyy sios
= 9920 km?.

Luu vuc S0ng L6 6 ¢ gitra luu vuc caa hai tram thuy van Dao Bic va Ham Yén,
c6 chung ché do dong chay, tham phu thyc vat, diéu kién thd nhudng va dia hinh tuong
tu, cling nhu nguyén nhan gy mua va ché do sinh dong chay nhu nhau. Tram Pao Bic
c6 tai liéu thuc do tir nam 1960 dén nam 2014, tram Ham Yén co tai liéu thuc do dong
bo véi tram Pao Buc. Chudi tai liéu cua hai tram dai, lién tuc du dai biéu dé tinh toan
cac dic trung dong chay nam thiét ké.
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Dong chay thang, nam thiét ké tai tuyén Séng L6 6 (Qs.e) duoc tinh theo luu vuc
tuong tu, khu gitra tram thuy van Pao Btc va Ham Yén theo cong thic sau:

QSL6 :QDD + (QHY _QDD)* FSLG - FDD * qu(DD—SLOG) (1)

FHY - FDD qu(DB—HY)

Trong do:

- Qsie: Qop , Qny: 1a luu luvgng thang nam tuyén Song Lo 6, tram thuy van Dao
buc va Ham Yén.

- Fsis, Fop, Fry: 12 dién tich luu vuc tuyén Séng L6 6, tram thuy van Pao Buc
va Ham Yeén.

- Xbq(bb-SLO6) qu(DD Hy): 1a luong mua ndm trung binh nhiéu nam cua luu vuc tir
tram thity vian Pao Puc dén tuyén séng Lo 6 (3050mm), tram thuy vin Pao Dic dén
tram thuy van Ham Yén (2700mm).

Két qua tinh dugc: Qo =263 m?s.

3.4. Chuéi dong chdy thdng, nim:

Tur két qua tinh toan chuan dong chay nam cho tuyén cdng trinh thary dién Séng
L6 6, muon mo hinh phan phéi dong chay thang, nam cua hai tram thity vin Pao Duc va
Ham Yén lam md hinh phan phdi cho tuyén cong trinh.

Tir két qua tinh toan chudi dong chay thang nam cho tuyén Séng Lo 6, tién hanh
phan mua dong chay theo chi tiéu “vuot trung binh trong da sé truong hop” c6 duoc,
mua li trén song L6 tinh dén tuyén cong trinh Séng Lo 6 duoc bat dau tir thang VI va
két thic vao thang 1X, mua kiét bat dau tir thang X va két thuc vao thang V nim sau.

Trén co sé chudi dong chay binh quan nam thuy vin tinh dén tuyén dap Séng Lo
6 tién hanh tinh toan va vé duong tan suat theo luat phan phdi Pierson 3, cac dic trung
dong chay nam thuy van thiét ké duoc trinh bay trong bang 2.12.

Bang 2-12: Ddc trung dong chdy nam thity van tai tuyén Song Lo 6

3
, 0 m°/s
Tuyen Q3 Cv Cs Qp (m7s)
m-/s 10% 25% 50% 75% 90%
SéngL66 | 263 | 0.18 | 4.5Cv 325 289 257 223 208

3.5. Luu lwong trung binh ngay, dém ung véi mire dam bdo:

Pé xac dinh luu luong dam bao ngay dém cho cong trinh thity dién Séng L6 6,
da tién hanh xay dung dudng duy tri luu luong ngay dém va duong duy tri luu lugng
thang theo tai liéu thuc do 1960 - 2014 cua hai tram thuy van Dao bic va Ham Yén. Tu
d6 tinh dugc hé sb hiéu chinh cua ting tram tir luu lugng ngay dém (Qng) va luu lugng
thang (Qth) trén duong duy tri luu luong Pao Puc, Ham Yén Gng voi cac tan suat theo
cong thic sau:

Kgi= ((Qng.HY/QthHY) + (Qng.DD/QthDD))/2 (2)

Xay dyng duong duy tri luu luong thang cua tuyén Song L6 6 thoi ky 1960 -
2014, sau d6 hiéu chinh Qth.p vé Qng.p nhd hé sé Kgi trung binh gita hai tram Dao Buc
va Ham Yeén trong cong thuc (2). Két qua tinh toan trinh bay bang sau:
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Bang 2-13: Két qud tinh todn dwong duy tri leu lwong binh quan ngay
tuyén cong trinh thuy dién Song L6 6

P(%) Qng Song L66 (mS/S) P(%) Qng Song L66 (m3/3)
0.3 1821 40.0 208
0.5 1648 45.0 175
1.0 1286 50.0 153
2.0 1079 55.0 134
3.0 953 60.0 123
4.0 859 65.0 104
5.0 815 70.0 97.4
6.0 779 75.0 87.1
7.0 703 80.0 81.5
8.0 660 85.0 74.0
9.0 612 90.0 67.9

10.0 578 95.0 60.9

15.0 490 96.0 57.7

20.0 402 97.0 55.9

25.0 335 98.0 53.8

30.0 288 99.0 49.5

35.0 239 99.5 44.2

99.7 41.9

3.6. Dong chay li:

Trén luu vyc séng L phan dién tich & Trung Qudc khdng c6 tai liéu, phan dién
tich & Viét Nam thuong luu tuyén cong trinh thuy d®ién Séng L6 6 khdng cé cong trinh
thuy dién 16n ndo chi ¢ mot s cong trinh thiy dién nho nhu Thai An, Séng Mién trén
song Mién. Céc cong trinh trén khong c6 kha nang diéu tiét 1, vi vay dé dam bao an
toan cho cong trinh cac dic trung 1ii thiét ké duoc tinh toan nhu trang théi ty nhién.

3.6.1. Luu lwong dinh lii thiét ké:

Tuyén cong trinh thuy dién Séng L6 6 nam & ha luu tuyén tram thiy van Pao
Puc, va & thugng luu tuyén tram thiy van Ham Yén. Vi vay, xac dinh luu luong dinh 1
thiét ké cho tuyén cong trinh Séng Lo 6 chon tram thiy van Ham Yén lam luu vuc tuong
tu dé tinh toan.

Pinh 1i thiét ké tuyén cong trinh dugc tinh theo cong thic triét giam mé dun
dinh 1 theo dién tich Iuu vuc, cdng thurc tinh todn cé dang nhu sau:

Q max p =Q max pa(%j n (m%/s). (3)
Trong do:
- Qmaxp la gié tri dinh 1 thiét ké tai tuyén dap tinh toan (m*/s)
- Qmaxpa la gié tri dinh Li thiét ké tai tram thuy van tuong tu (m3/s).
- F ladién tich luu vuc tinh dén tuyén cdng trinh Séng Lo 6 (km?)
- Faladién tich luu vuc tinh dén tram thay van tuong tu (km?)
- n=0.414 1 hé s6 triét giam md duyn dinh 1 (liy theo Atlat).
Két qua tinh toan luu lwong dinh 1 thiét ké tuyén Song Lo 6 duoc néu trong
bang 2-14.
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Bang 2-14: Luu lwong dinh L thiét Ké tai tram Pao Puc, Ham Yén, tuyén Song Lo 6

; Fi, Qmaxp (m°/s)

Tuyén km) | 019 | 029 | 05% | 1% | 3% | 5% | 10%
Ham Yén 11900 | 8711 | 7870 | 6792 | 6064 | 5010 | 4576 | 3979
Pap-Song Lo 6 9920 | 7830 | 7074 | 6105 | 5451 | 4503 | 4113 | 3577
NM-Song Lo 6 9970 | 7853 | 7095 | 6123 | 5467 | 4517 | 4125 | 3587
Pao Dirc 8260 | 6614 | 5730 | 4736 | 4004 | 3142 | 2784 | 2308
Pap-Song Lo 6 9020 | 7363 | 6379 | 5273 | 4558 | 3498 | 3009 | 2570
NM-Song Lo 6 9970 | 7385 | 6398 | 5288 | 4572 | 3508 | 3108 | 2577

So sénh Iya chon két qua:

Tur két qua trén cho thdy, dinh 1i thiét ké tinh theo tram thay van Ham Yén ¢ giai
doan TKKT cho gi4 tri Ién hon so véi chudi sé liéu cap nhat tinh dén nim 2018 - sai s6
nho, do d6 dé dam bao an toan cho cong trinh, kién nghi chon két qua tinh nhu trong
NCKT.

3.6.2. Tong lwong lii thiét ké:

Str dung tai liéu trich 1d tir nam 1961-2014 tram thuy van Ham Yén, tinh tdng
lugng 1 1, 3, 5, 7 ngay lon nhat cua céc tran 1 dién hinh trong nam. Tinh twong quan
dinh luong, cac quan hé nay déu cd hé sb tuwong quan cao, R>>0.7, cic phuong trinh
twong quan c6 dang nhu sau:

W1lmax = 0.0870*Qmax - 14.953 R?=0.93
W3max = 0.2375*Qmax - 88.761 R?=0.85
W5max = 0.3346*Qmax -104.69 R*=0.79
W7max = 0.3962*Qmax -80.028 R?=0.73

Tur két qua tinh toan luu luong dinh 1 thiét ké, dur dung quan hé twong quan dinh
lugng cua tram thuy van Ham Yén, tinh tong Iugng 1 thiét ke cho tuyen Song L0 6.
Bdang 2-15: Tong lwong lii thiét ké tuyén Séng Lo 6

Tuyén ! 01% | 02% | 05% 1% 3% 5% 10%
(ngay)

© 1 697 618 529 470 381 346 298

9 3 1854 | 1640 | 1397 1235 993 897 765

= 5 2633 | 2331 1989 1761 1419 1284 | 1099

B 7 3161 | 2805 | 2399 | 2129 1724 | 1565 1345

3.6.3. Qud trinh lii thiét ké:

Qua trinh I thiét ké tuyén dap Séng Lo 6 duoc thu phong theo md hinh lii cac
nam 1971, 1986, thuc do tai tram Ham Yén. Phuong phép thu phéng dinh luong cung
tan suat.

3.6.4. Dong dong chay lii thi cong:

a) Dong chay lii thi cong dan dong cdc thang va cdc thoi ky miia kiét

Mua Kiét 1a mua thi céng cac cong trinh. D¢ lya chon thai gian thi cong thuan loi
nhét trong nam, can thiét phai xac dinh dugc dong chay li xay ra tai tuyén cong trinh
trong cac thang moa kiét. Luu vuc S6ng Lo 6 mua kiét tir thang X dén thang V nam sau.

Tuong tu nhu tinh luu luong lii thiét ké, luu lwong I6n nhat ting thang muoa kiét
ng véi tan suat thiét ké o diéu kién ty nhién duoc tinh tir luru lwgng 16n nhit cac thang
mua kiét caa tram Ham Yén theo biéu thic (3). O thuong luu tuyén dap Séng L6 6 c6
mot sé nha may thay dién nho, it c6 anh huong dén ché do dong chay Séng L6. Tuy
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nhién, ngay phia trén thay dién Séng L0 6 cO cong trinh thuy dién Song Lo 4 dang trong
giai doan TKKT véi dién tich khéng ché dén tuyen dap 1a 9009 km2. Bé dam bao an
toan cho cong trinh khi tinh 1ii thi cong cho tuyen song Lo 6 da xét thém truong hop cd
anh huong caa thuy dién Séng L0 4. Cach tinh nhu sau:

Qmaxkp = Qxamax + Qkg 4

Trong do:

- Qmaxkp: 13 luu lwong 16n nhat cac thang mua kiét ang véi c4c tan suét tai

tuyén dap Séng Lo 6.

- Qxamax: 14 luu luong I16n nhat qua nha may thay dién Séng L6 4.

- Qxa_nmay_So6ng L6 4 = 421 m3/s (theo TKKT thay dién Séng L6 4)

- Qkg: 13 Ivu lugng khu giita tir thiy dién Thai An dén Song L6 6 (tinh tuong tur
nhu tinh Qmax mua kiét & diéu kién ty nhién).

So chon két qua tinh toan gitra Qmax mua kiét & diéu kién ty nhién va Qmax
mua Kiét c6 xét dén anh huong cua thay dién Séng Lo 4 dén tuyén cong trinh, gia tri nao
cho tri s6 16n hon thi chon.

Gia tri luu luong 16n nhat ting thang moa kiét va thoi doan mua kiét dugc dua ra
trong bang sau:

Bang 2-16: Luwu lirong 16n nhdt tan sudt 5% va 10% céac thang va cac thoi ky moa kiét tai
tuyén ddap va nha may Séng L6 6

. Qp_Tuyén dap (m*/s) Qp_Tuyén NM (m?/s)
Thot dogn 5% 10% 5% 10%
I 492 480 494 482

1 495 482 498 484

11 572 523 573 527
IV 733 572 735 574

V 2203 1765 2209 1771

X 1808 1470 1813 1474
XI 1169 885 1173 888
XII 530 510 534 513
X-V 2353 1943 2360 1949
Xl -1V 492 480 494 482

b) Dong chay lii thi céng ldp dong:

Pé phuc vu cong tac thi cong lap dong da tinh luu lwong trung binh ngay 16n
nhat thoi doan 05 ngay cua cac thang mua Kiét tai tuyen dap gom: tuan 1 tir ngay 01 dén
ngay 05, tuan 2 tir ngay 05 dén ngay 10, tuan 3 tur ngay 11 dén ngay 15, tuan 4 tir ngay
16 dén ngay 20, tuan 5 tir ngay 21 dén ngay 25, tuan 6 tir ngay 26 dén hét thang. Dya
vao tai liéu thuc do va khoi phuc thoi ky 1961-2013 da xac dinh duoc luu lugng 16n nhét
thoi doan 05 ngay cac thang dau moa Kiét tng vai cac tan suat tinh toan tai tram Ham
Yén, tir d6 chuyén vé tuyén cong trinh Song L6 6 nhu tinh dong chay 1ii thi cong cac
thang mua kiét da trinh bay & trén. Két qua duogc trinh bay trong bang sau:
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Bang 2-17: Luwu long trung binh ngdy Ién nhdt thoi doan 05 ngay cac thang mua kiét iing

V4i tan sudt 5% va 10% tai tuyén déap Song L6 6

. Qmaxp (m*/s
Ul S Tuin1 | Tuin2 | Tuin3 i El“u%in) 4 | TuAn5 | Tuin 6
| 5 216 194 177 157 165 160
10 189 172 159 144 149 145
I 5 155 207 183 167 175 211
10 141 174 158 148 154 174
m 5 173 290 289 324 206 390
10 151 215 221 241 171 289
Y, 5 265 331 418 356 308 431
10 217 258 327 283 250 341
v 5 423 485 919 995 1528 1118
10 344 393 686 758 1081 925
X| 5 849 1017 674 665 374 335
10 637 684 524 510 323 284
X1 5 347 262 247 263 193 262
10 288 230 219 223 176 220

Bang 2-18: Luwu lrong trung binh ngay Ién nhdt thoi doan 05 ngay cac thang mua kiét iing
V4i tan sudt 5% va 10% tqi tuyén nha may Séng Lo 6

. Qmaxp (m°/s)
Vg PY%  "Tun1 | Tuin2 | Tuan3 | Tuin4 | Tudn5 | Tudn

| 5 217 194 178 157 165 160
10 189 172 160 145 150 145
| 5 156 208 183 168 175 211
10 141 175 159 149 154 175
N 5 173 291 290 325 207 391
10 151 216 222 242 172 290
v 5 266 332 419 357 308 432
10 217 259 328 284 251 342
y 5 424 487 922 998 1533 | 1122
10 345 394 688 760 1085 928
" 5 852 1020 676 667 375 336
10 639 686 526 511 324 285
! 5 348 263 248 263 194 263
10 289 231 219 224 176 221

3.7. Dong chay phu sa:
3.7.1. DONg chdy phit sa dén cdc tram thiiy vin Pao Pirc, Ham Yén va tuyén cong
trinh & diéu kig¢n tw nhién

Tur tai lidu do dac bun cét tai tram thay van Ham Yén (1959-2009). Nhiéu nim
khdng c6 sb liéu, do vay dé khic phuc nhitng nim khong c6 s6 liéu da tinh toan khoi
phuc d6 duc binh quan dong chay bun cat nhiéu nam (1960-2014) theo quan hé twong
quan gitra luu lugng phu sa va luu lugng nudce trung binh thang thue do tai tram thay
van Ham Yén (1959-2009) véi hé sé twong quan R? = 0.8268 va phuong trinh tuong
quan Ssau.
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Qs = 0.0001*Q**%*  (6)
Trong d6: Qs: luu lugng phu sa tram Ham Yén
Q: Iuu lugng nudc tram Ham Yén

Tu luu luogng binh quén thang tram Ham Yén (1960-2014) tinh dugc lvu lugng
phu sa trung binh thang tir phuong trinh (6) cho céac thoi ky quan trac dong chay phi sa
bi gian doan, sau d6 tinh dugc phu sa hang nam tai Ham Yén thoi ky 1960-2014 la: R =
138kg/s suy ra do duc p = 377 g/m°.

Tuong tu nhu vay, tram thay van Pao Buc véi tai liéu do dac bun cat thuc do
(1973-2008), khdi phuc sb liéu bun cat cac nim bi gian doan tir (1960-2014) theo
phuong trinh twong quan véi hé sb twong quan R* = 0.8198.

Qs = 0.0009*Q*™*  (7)

Trong d6: Qs: luu lugng phu sa tram Dao Buc

Q: Iuu luong nudc tram Pao Puc

Tu phuong trinh (7) tinh dugc phu sa hang nam tai Pao Buc thoi ky 1960-2014
la: R = 119kg/s suy ra d6 duc p = 752.2 g/m®,

P duc binh quan caa tuyén cong trinh lay bang trung binh cong gitra hai tram
Ham Yén va Pao Puc: p = 565 g/m°.

3.7.2. Tong lwong phii sa hang nim vao hé:
W= W, + Wy
W, = QO*pO*T
de = 04* W||

Trong do:

- W : Tong luong bun cat tinh dén tuyén dap nghién cau (tin/nam).

- W, : Luong bin cét lo lung trung binh nhiéu nim dén tuyén cong trinh
(tin/nam).

- W4 : Luong bun cét di day (tin/nam), ldy bang 40% luong bun cat lo ling.

- p0: 12 6 duc binh quan nhiéu nam tuyén tinh toan (g/m®).

- T: 1a thoi gian trong mot nam tinh bang gidy, duoc Iy bang 31.54*10°.

3.7.3. Thé tich phi sa hang nim:

V = V|| + Vdd

Wll

Trong do: Vi = —
ﬂ 11

(Bn 14ty trong phu sa lo ling = 1.1 tin/m°)
\\

Vd —

ﬁdd

(Bgq 12 ty trong phu sa di day = 1.55 tan/m®)
Két qua tinh toan luong bun cét trung binh nhiéu nam dén tuyén dap Séng L6 6
duoc trinh bay trong bang sau.
Bang 2-19: Dong chdy phii sa trung binh hang ndm tai tuyén cong trinh song Lo 6
(¢ diéu kién tw nhién)

Tuyén Qo Ro Po Wy | Wy | Wi Vi Vid Vs
(m3/s) | (kg/s) | (g/m?)| (10°t%) | (10%%) | (10°t%) |(10°m®)|(10°m?)|(10°m?®)
Séng L6 6 263 |148.4| 565 | 468 | 1.87 | 6.55 | 4.25 | 1.21 | 5.46
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4. Tinh toan thay nang, thay loi.

4.1. Thaiy lei: Thuy dién Séng Lo 6 1a dy &n thuy dién don thuan. V&i ho chira c6 dung
tich twong d6i nhé Whi ~ 5,44 x 10° m® nén tac dung diéu tiét caa hd khong anh huong
nhiéu dén ché do cap nudce cho ha du.

4.2. Tinh toan thaiy ndng:

4.2.1. Mie dam bao thiét ké:

Theo QCVN 04-05: 2012/BNNPTNT "Quy chuan ky thuat Qudc gia Cong trinh
thay loi — Cac quy dinh chu yéu vé thiét ké", thuy dién Séng Lo 6 c6 hd chira nudc co
dung tich ng véi MNDBT 14 30,72 x 10°m®, cdng suét lap may 60MW, dap bé tong trén
nén da cung, ¢ chiéu cao I6n nhat 1a 25,5m, dap VLDP 1a dap dong chat trén nén dat co
chiéu cao 16n nhat 1a 19,4m, 1a cong trinh cap 1. Mic dam bao phat dién 1a 85%.

4.2.2. Nhiém vu va ngi dung tinh toan:

Dy &n thuy dién Séng Lo 6 khai thac tiém nang thuy dién cta séng Lo nham
muc dich cung cdp bd sung cng suat va dién ning cho phu tai tinh Tuyén Quang va ludi
dién toan quéc, dap ung nhu cau dién ngdy cang ting trong giai doan 2020-2025 va sau
do.

Trong phan tinh toan thuy ning thuy loi s& tinh toan xac dinh céac théng sb thuy
ning cta cong trinh theo cac phuong an dé xuat. Cac phuong an dé xuat 1a cac phuong
an dugc dua ra so chon nham xac dinh phuong an khai thac tdi uu.

4.2.3. Nguyén tac tinh toan:

Trén bac thang thuy dién séng L6, cong trinh thuy dién Séng L6 6 la bac dudi
thuy dién Song 16 5; Séng L6 4; Song L6 3 va thuy di¢n S6ng L6 2. Nha may thuy dién
Séng L6 6 l1a loai nha may sau dap. Luu lugng trung binh nam tu nhién t6i tuyén cong
trlnh 14 263.9 ms. Ung Vvéi tong luong dong chay trung binh hang nam khoang 8,32 ty
m?>. Do hé ¢6 dung tich nhé so véi tong luong dong chay dén (Whi = 5,44 x 10° m®), do
d6 khong c6 kha niang diéu tiét dong chay & ché do dai han ma chi co thé diéu tiét ¢ ché
do ngay dém.

Vi dung tich diéu tiét nho - nha may phat dién chi yéu duya trén dong chay dén
tuyén cong trinh. Vé moa kiét hodc khi dong chay trung binh ngay dém nho hon luu
luong thiét ké, nha may thuc hién viéc diéu tiét ngay dém dé phat dién trong mot sé gio
cao diém. Vé mua 1ii khi luu lwong trung binh ngay 16n hon luu lugng thiét ké thi nha
may s& lam viéc voi cong suat toi da, lugng nudce thira s& xa qua cong trinh xa.

Két qua tinh toan bao gom: CAac gia tri trung binh thdi doan cua luu lugng tham,
bay hoi, luvu luong qua tudc bin; cac gia tri caa muc nudc thuong ha luu, dung tich ho
chua & cudi thoi doan hay gia tri trung binh; cac gid tri trung binh thoi doan cua cot nuéc
phat dién, cong suat, luu luong xa thira...

Cong suat dam bao 1a céng suat nha may c6 thé cung cap véi mic dam bao 85%
theo s6 nam pha hoai, tic 1a cong suat phat ciia nha may khdng nhé hon cong suat dam
bao trong 85% thoi gian md phong, chi c6 15% sé thoi doan nha may khong thoa man
diéu kién nay.

4.2.4. Tai ligu khi twong thuy vin

- Chudi dong chay TB thang ty nhién trong 59 nam (1960-2018) tai tuyén dap.

- Phan phdi béc hoi trong nam dugc xéac dinh theo phan phdi béc hoi ting thang
cho ¢ bang sau:
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Bdng 3-1: Ton that boc hoi ho chira Song L6 6
Ton thit boc hoi (mm)
| eIV | vV | VIV VI IX | X | XI | XIl | Nam

19.2 1226 | 275|357 |37.6 | 29.8 | 28.4|29.2 |27.9|25.6 | 24.2 | 23.0 | 330.6

Bdng 3-2: Dong chdy ndm tai cac tuyén trén séng L6 (& diéu kién tir nhién)
TT Tuyén Song | Thoiky | F(km? | Qo (m¥s) | Mo(l/s.km?)
1 | SéngLO6 L6 1960-2018 9920 263 26.5

- Buong duy tri luu lvgng ngay dém tai tuyen dap trinh bay trong bang 3-3.
- Luong phu sa lo leng va pho sa di day tuyén Séng L6 1a VII = 4,68 x 106
m3/nam, Vdd = 1.21x 106 m3/nam, Wtb = 5.46 x 106 m3/nam.

Bdng 3-3: Puong duy tri lweu lirong ngay dém tuyén dap Song L6 6

No TAn suit Qngay No TAin suit Qngay

(%) (m®/s) (%) (m°/s)
1 0.3 1821.0 19 45.0 175.0
2 0.5 1648.0 20 50.0 153.0
3 1.0 1286.0 21 55.0 134.0
4 2.0 1079.0 22 60.0 123.0
5 3.0 953.0 23 65.0 104.0
6 4.0 859.0 24 70.0 97.4
7 5.0 815.0 25 75.0 87.1
8 6.0 779.0 26 80.0 815
9 7.0 703.0 27 85.0 74.0
10 8.0 660.0 28 90.0 67.9
11 9.0 612.0 29 95.0 60.9
12 10.0 578.0 30 96.0 57.7
13 15.0 490.0 31 97.0 55.9
14 20.0 402.0 32 98.0 53.8
15 25.0 335.0 33 99.0 49.5
16 30.0 288.0 34 99.5 442
17 35.0 239.0 35 99.7 41.9
18 40.0 208.0

- Tén thdt lwu lwong

Tén that luu luong bao gom cac nguyén nhan: béc hoi tir luu vuc, thim qua cong
trinh ap luc, thim qua day ho, thaim qua cac cong trinh thuy cong .

- Ton that qua day hd va bo hd chira bang 1% luu luong den tuyén

- Can clr theo Gidy phép khai thac sir dung nuéc mat thay dién Séng Lo 6 sb
2577/GP-BTNMT ngay 10 thang 10 nam 2019, trong tinh toan da dam bao duy tri luu
lwong xa thudng xuyén, lién tuc sau dap Song L6 6 1a 46.3 m®/s. Dong chay nay s& cong
Vé6i luu luong phét dién dé tinh todn muc nudc ha luu nha may.
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- Tén thét cét nwéc
Luong ton that cot nudc qua tuyén niang lugng duge xac dinh theo quan hé gita
lwu lugng phat dién va gia tri ton that cot nude Hw = f (Qfd) xem & c4c bang sau:
Bang 3-4: Buong quan hé ton thdt cét nuwée Hw = f (Ofd) kénh dan vao
Q(m3/S) 0 100 200 300 400 500 600 700
Hw 0.000 | 0.002 | 0.010 | 0.020 | 0.030 | 0.050 | 0.077 | 0.110

Bdng 3-5: Puong quan hé ton that cét nude Hw = f (Ofd) CNL - kénh xd 1 té may
H(m) 0.0 33.3 | 66.7 | 100.0 | 133.3 | 166.7 | 200.0 | 233.3
Q(mSIS) 0.00 | 000 | 001 | 0.03 | 0.05 | 0.08 | 0.12 | 0.17

Muc nudc dang binh thuong cta Thuay dién Song L6 6 cang cao thi cong trinh
cang c6 hiéu qua. Tuy nhién, Quy mé hé chia duoc lva chon véi muc nudce dang binh
thuong 12 56 do anh hudng dén ngap lut, dén bl — tai dinh cu va kinh té, xa hoi tai dia
phuong.

Do diéu kién bé tri cong trinh, MNC thuy dién Séng L6 6 dugc chon 13 55,0 m
thap hon so voi MNDBT 1 m. Dung tich hitu ich cua hd khoang 5,44 triéu m3. Véi quy
md hd chtra nhu vay, thuy dién Séng L6 6 1am viéc cha yéu dua vao dong chay dén
tuyén dap. Dé dam bao du dung tich diéu tiét ngay dém, tién hanh tinh todn can bang
nudce cho nam it nuwdc tng véi tan suat 85%.

Luu luong dén tuyén Séng L6 6 tai tan suat 85% la 74.0 m3/s.

Tinh todn can bang nuéc hd chira Song Lo 6 tai tan suat 85% voi Qdén thuy dién
Song L6 6 1a 74.0 m3/s.

Tinh toan can bang nudc hd chira Séng Lo 6 dugc trinh bay trong bang sau:

Bang 3-6: Két qua tinh toan can bang nwéc thuy dién Song L6 6
(Q xa mdi trudng 13 46.3 m*/s)

Q Q \ \ \

- W Who Zho | Zho N

Gio | déen | thuc fd e e Zh Hw | H pd ,
¢ ¢ we | Q tich cuoi cuoi | TB ? P phat

Qxa

18 | 740 | 27.42 | 5904 | -2.03 | 28.70 | 55.6 | 55.8 | 443 | 0.20 | 11.3 | 60.0 | 0.00
19 | 740 | 2742 | 676 | -014 | 2855 | 556 | 556 | 415 |0.03| 141 | 86 | 0.00
20 | 740 | 2742 | 00 | 010 | 2865 | 556 | 55.6 | 413 | 0.03| 143 | 0.0 | 0.00
21 | 740 [ 2742 | 00 | 010 | 2875 | 556 | 556 | 413 | 0.03| 143 | 0.0 | 0.00
22 | 740 [ 2742 | 00 | 010 | 2885 | 557 | 55.6 | 413 | 003 | 144 | 0.0 | 0.00
23 | 740 [ 2742 | 00 | 010 | 2895 | 557 | 55.7 | 413 | 003 | 144 | 0.0 | 0.00
24 | 740 | 2742 | 00 | 010 | 29.05 | 557 | 55.7 | 413 | 0.03| 144 | 0.0 | 0.00
740 | 2742 | 00 | 010 | 29.14 | 557 | 55.7 | 413 | 0.03| 144 | 0.0 | 0.00
740 | 2742 | 00 | 010 | 2924 | 557 | 55.7 | 413 | 0.03| 144 | 0.0 | 0.00
740 | 2742 | 00 | 010 | 2934 | 557 | 55.7 | 413 | 0.03| 144 | 0.0 | 0.00
740 | 2742 | 00 | 010 | 2944 | 558 | 558 | 413 | 0.03| 145 | 0.0 | 0.00
2742 | 0.0 | 010 | 2954 | 558 | 558 | 413 |0.03 | 145 | 0.0 | 0.00
740 | 2742 | 0.0 | 010 | 29.64 | 558 | 558 | 413 | 003 | 145 | 0.0 | 0.00
740 | 2742 | 00 | 010 | 29.74 | 558 | 558 | 413 | 0.03| 145 | 0.0 | 0.00
740 | 2742 | 00 | 010 | 2984 | 558 | 558 | 413 | 0.03| 145 | 0.0 | 0.00
740 | 2742 | 0.0 | 010 | 2993 | 559 | 558 | 413 | 003 | 146 | 0.0 | 0.00

© 0N U A WN P
\‘
>
o

10 | 740 | 2742 | 00 | 0.10 | 30.03 | 559 | 559 | 413 | 0.03| 146 | 0.0 | 0.00
11 | 740 | 2742 | 00 | 010 | 3013 | 559 | 559 | 413 | 0.03| 146 | 0.0 | 0.00
12 | 740 | 2742 | 00 | 010 | 30.23 | 559 | 559 | 413 |0.03| 146 | 0.0 | 0.00

24



13 | 740 | 2742 | 00 | 010 | 3033 | 559 | 559 | 413 | 0.03| 146 | 0.0 | 0.00
14 | 740 | 2742 | 00 | 0.10 | 3043 | 559 | 559 | 413 | 0.03| 146 | 0.0 | 0.00
15 | 740 | 2742 00 | 010 | 3053 | 56.0 | 56.0 | 413 | 0.03| 14.7 | 0.0 | 0.00
16 | 740 | 2742 | 00 | 0.10 | 30.62 | 56.0 | 56.0 | 41.3 | 0.03| 147 | 0.0 | 0.00
17 | 740 | 2742 | 00 | 010 | 30.72 | 56.0 | 56.0 | 413 | 0.03| 147 | 0.0 | 0.00

III. PANH GIA TAC PONG MOI TRUONG.

Cong trinh thuy dién Song L6 6 da dugc Bo Tai nguyén va Moi truong phé
duyét bao cao danh gia tic dong moi trudng theo quyét dinh sé 3042/QD-BTNMT ngay
25/12/2014. Dén nay, du an di trién khai co ban da hoan thanh cac hang muc cong trinh
nhu hd chira, dap dang, dap tran, tuyén ning luong (kénh dan nuéc, cta lay nuéc, nha
may thuy dién va kénh ra), dwong day truyen tai dign 110kV. Trong qua trinh trién khai
thi cong xay dung cong trinh, chii dau tu da nghién ctu tim ra phuong an cong suat lap
may t6i wu trén co s& cap nhat gia thiét bi co dién thuc té, dam bao loi ich téi da cho
Quéc gia va chu dau tu. Két qua caa qua trinh nghién ciu di tim ra duoc phuong an
cong suat l1ip may t6i wu NIm=60,0MW. Viéc ting cdng suat lip may cua du an gilp
lam ting san lugng dién hang ndm ma du an dong gop vao hé thong dién Qudc gia, du
an chi thay doi cong suat lap may ma khong thay doi cac thong sé khac cua du an. Ngay
11 thang 11 nam 2019 B6 Tai nguyén va Mai truong da ra Quyét dinh phé duyét Béo
cdo danh gia tac dong moi truong du an thuy dién Séng LO 6 tai Quyét dinh sb
2877/QDb-BTNMT,;

Khu vuc xay dung du an cong trinh thay dién Séng L6 6 c6 bo phai thuoc xa
Vinh Hao, huyén Bic Quang, tinh Ha Giang va bo tréi thuoc xa Yén Thuan, huyén Ham
Yén, tinh Tuyén Quang c6 dia hinh phan Ién 1a d6i ndi thap xen ké& nhitng dai dong bang
khé rong ciing véi hé thdng song, sudi, ao hd day dic...Khu vic nay c6 dac tinh khi hau
ving nui, mang dic diém khi hau caa ving nhiét d6i gié mua, ¢6 hai mua rd rét: Mua
d6ng kho lanh, it mua va mua ha néng am mua nhiéu, mua dong tir thang 11 dén thang 4
nim sau, mua ha tir thang 5 dén thang 10. Dy an thuy dién Séng L6 6 nam trén dong
chinh song L6 nén ving nay thuong phai chiu anh hudng cua cac tran mua béo, gidng
16¢ va tée do giod 1on... nén trong mia mua, 1 thudng hay c6 cac tran 1 vé lién tuc va co
lwong dong chay 1on. Nén viéc tinh toéan, thiét ké xay dung cong trinh don vi tu van da
tinh toan, lya chon cac phuong an dam bao an toan cho cac hang muc cta céng trinh nhu
dap, ho chira, nha may ciing nhu dam bao an toan cho ving ha du cua dap khi cé cac
truong hop thién tai hay cac tinh huéng xau, su ¢ c6 thé xay ra luon dugc dam bao an
toan.

IV. HIEU QUA CUA CONG TRINH POI VOI PHUONG AN UNG PHO VOI TINH
HUONG KHAN CAP PAP, HO CHUA THUY PIEN SONG LO 6.

Viéc xa@y dung du an cong trinh thuy dién Song L0 6, hang nam ngoai viéc cung
cap dién niang cho hé thong dién Quéc gia, cong trinh con mang lai hiéu qua kinh té cho
khu vuc phaét trién. Tao thuan loi cho giao thong di lai dé dang, trao d0| hang hoa thdng
thuong thuan tién, cong trinh con cé hiéu qua trong viéc diéu tiét nguon nudc trén dong
song Lo nhu ngin chin va chéng cac dot 1 co trong mua mua 1ii, diéu tiét nudc trong
mua Kiét, ngoai ra cong trinh con ngdn ngura, dé phong va 1am giam thiéu moi bat trac vé
thién tai c6 thé xay ra di véi cac cong trinh viing ha du dap thay dién Séng L6 6.

Viéc quan ly, khai thac va bao vé dap, hd chira nudc thay dién Séng Lo 6 nham
nang cao trach nhiém cua cha dap ciing nhu cac co quan hitu quan, cic don vi vil trang
cling nhu moi cac nhan trong viéc quan ly bao vé, van hanh dap va cac coéng trinh co lién
quan dén ho chtra nudce thuy dién séng Lo 6;
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Hang nam, cong ty déu t6 chizc pho bién cac quy dinh bao vé, an toan dap, cac
luu ¥, k¥ nang bao vé, dién tap an toan dap theo céc tinh hudng cac phuong an két hop
dién tap phong chong lut bdo, phong chéng thién tai va cac tinh hUOng ing ciru trong cac
tinh huéng khan cap cua dap, ho chaa. Trong qua trinh phd bién dién tap cd ghi chép va
phan tich cé4c tinh hudng cu thé tir d6 rit ra cac bai hoc nhitng kinh nghiém va nhiing
tinh huéng nhu d3 gap va xu ly. Cong ty cling s& phdi hop v6i cac phong ban, cac co
guan hiru quan c6 lién quan dé tién hanh thuong xuyén dién tap tng pho, ing cau Vol
c4c tinh hubng cu thé va dua ra cac giai phap xur Iy phi hop véi ting tinh hudng, dé dam
bao an toan cho dap, nha may va dam an toan cho ngudi dan sinh ké khu vuc ha du cua
cong trinh thuy dién Séng L6 6.

V. KET LUAN:

Tinh Ha Giang dang trong qua trinh phat trién manh mg, yéu cau dién niang cho
cac nganh cong nghiép, dich vu va sinh hoat ting nhanh. Nhu cau phu tai kha Ion, cha
yéu tap trung & TP. Ha Giang va cac diém cdng nghiép di va dang chuan bi xay dung.
Viéc dau tu xay dung thay dién Séng L6 6 phi hop véi dinh huéng phat trién caa nganh
dién luc Viét Nam, gop phan bu dap sy thiéu hut nang lwong cua Viét Nam trong tuong
lai.

Can ctr vao cac dic trung khi tuong, cac dic trung vé thuy vin thiét ké tinh toan
va cac didc trung vé tinh toan thuy ning, thuy lyc cia dong chay ciing nhu dong chay
phu Xa..., muc nuéc hd, luu lwong nudc vé hd, luu lugng xa vé ha du, myc nudc trén
dong chinh Séng Lo, lugng mua tai cac tram do va tinh toan cac kich ban van hanh hd
chtra nuoc. Cong ty TNHH Xuéan Thién Ha Giang da 1ap Phuong an tng pho véi tinh
hubng khan cap dap, hd chta thuy dién Song L6 6 theo dung véi cac nghi dinh, thong tu
va luat cua Nha nudc hién hanh.

Trén co so lap Phuong an ung pho véi tinh hung khan cap dap, hd chta thay
dién Song L6 6, Cong ty TNHH Xuan Thién Ha Giang ciing s& bd sung thém cac noi
dung, diéu kién cu thé, ting tinh hudng va ciing sé& tién hanh phé hop chat ché véi cac
phong, ban & cac cap tir tinh, huyén dén x4, thi tran, thdn, lang ... trong cong tac phong,
chéng, tng pho véi thién tai d6i véi khu vyce ha du caa cong trinh.

Cong ty TNHH Xuan Thién Ha Giang kinh dé& nghi cac Ban, nganh hitu quan
Xem Xet, phe duyet B4o céo két qua tinh toan k¥ thuat va phuong an ng pho Vai tinh
hudng khan cap dap, ho chira thay dién Song Lo 6 dé cha dau tu ¢ co so trién khai cac
budéc tiép theo va sém dua cong trinh vao sir dung c6 hiéu qua.

Xin trén trong cam on ./.

Ha Giang, ngay  thang nam 2019
CONG TY TNHH
XUAN THIEN HA GIANG
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