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MO TA TOM TAT

Phin 1. THU TUC PAU THAU
Chuwong I. Chi din nha thiu

Chuong nay cung cap thong tin nham giup nha thz‘i‘u chuan bi HSDT. Thong tin bao g@)m
cac quy dinh vé viéc chuan bi, ndp HSPT, mo thau, danh gia HSDT va trao hop dong.
Chi dugc st dung ma khong dugc stra do1 cadc quy dinh tai Chuong nay.

Chuong II. Bang dir liéu d4u thiu

Chuong nay quy dinh cu thé cac ndi dung cua Chuong I khi ap dung ddi v6i timg goi
thau.

Chuwong III. Tiéu chuin danh gia HSDT

Chuong niy bao gdm céc tiéu chi dé danh gia HSDT. Cu thé:

- Muc 1: Banh gia tinh hop 1€ cua;

- Muc 2: Tiéu chuan danh gia vé ning luc, kinh nghiém;

- Muc 3: Tiéu chuan danh gia vé k¥ thuat;

- Muc 4: Tiéu chuan danh gia vé tai chinh;

- Muc 5: Phuong an k¥ thuét thay thé trong HSDT (néu co).

Can cr cic thong tin do Bén moi thau ban hanh trong HSMT céc biéu mau du thau c6
lién quan tuwong trng vai ti€u chuan danh gia.

Chuwong IV. Biéu miu moi thiu va dy thiu

Chuong ndy bao gébm cac biéu miu ma Bén moi thiu va nha thau s& phai hoan chinh dé
thanh mot phan néi dung cia HSMT va HSDT.

Chuwong V. Yéu ciu vé k¥ thuat

Chuong nay cung 9ép cac thong tin vé thong sb ky thuat, ban vé, thong tin bo sung mé ta
cong trinh duogc hién thi dudi dang tép tin PDF/Word/CAD.

Phin 2. PIEU KIEN KY THUAT
Phin 3. PIEU KIEN HQOP PONG VA BIEU MAU HQP PONG
Chuwong VI. Piéu kién chung ciia hop dong

Chuong nay gdm diéu khoan chung duoc ap dung cho tit ca cac hop dong cua cac goi
thau khac nhau. Chi dugc st dung ma khong dugce stra d6i cac quy dinh tai Chuong nay.

Chuong nay ap dung thong nhat ddi véi tit ca cac goi thau xay lip
Chuwong VII. Piéu kién cu thé ciia hop dong

Chuong nay bao gdm dif liéu hop dong va Diéu kién cu thé cho mdi hop dong. Dicu kién
cu thé ctiia hop dong nham chi tiét hoa, bé sung nhung khong thay thé dugce Diéu kién
chung ctia Hop dong.

Chuong VIIL Bi¢u miu hgp dong
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Chuong nay gom cac biéu miu ma sau khi duoc hoan chinh s& tr¢ thanh mot bo phan ciu
thanh cta hop dong. Cac mau bao lanh thue hién hop dong (Thu bao lanh) va Bao lanh
tién tam Ung (n€u cd) do nha thau tring thau hoan chinh trudc khi hop dong co6 hiéu lyc.
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1.1.
1.1.1.

1.1.2.

1.1.3.

1.1.3.1.

1.1.3.2.

CHUONG 1
PIEU KIEN KY THUAT CHUNG

TONG QUAN

Cong truwong thi cong

Cong truong

Cong trudng duge cho 13 bao gdm tat ca cac khu vuc ma cac Cong trinh vinh
ctru va tam thoi duoc xay dung trén do, tat ca cac khu vuc khac dugce chuan bi
san cho Nha thau thuc hién Cong viéc va tat ca cac duong giao thong, duong
mon cua tu nhan hoac cong cong noi gitta cac phan khac nhau cua Cong trinh.

Vi tri Cong trinh

Dy an thuy dién Nam Neun 1 bao gém 2 phuong an tuyén dap, toa do cua vi
tri dap Nam Neun-1B 1a: N 19°42°45”, E 104°01°18”, cach vi tri hop luu song
Nam Mat khoang 2,4 km Ve phia thugng luu. Song Nam Neun 14 phan thuong
lwu cua song Ca, bit ngudn tir cac dinh nui cao khoang 1800-2000m & tinh
Hua Phan. Song Nam Neun chdy qua cac tinh Hua Phan, Xiéng Khoang (Lao)
va chay vao tinh Nghé An (Vi¢t Nam), dugc goi la song Ca.

Puong giao thong dén Cong truong
Giao thong ngoai cong truong.

So dd van chuyén vat liéu thi cong vao cong trudng sé& thuc hién theo 2 hudng

chinh nhu sau:

— Pdi véi géc loai vat liéu lfiy qtl‘I Viét Ngm sang: van chuyén tir, Viét Nam di
theo Quoc Lo 7 qua ctra khau Nam Can di theo QL7 15km dén nga 3 QL7
va duong vao cong truong dai 35km dén vi tri cong trudng.

— Poi véi céc loai vat lidu léy tai dia phuong (Lao) cong tac van chuyén vat
liéu theo huc’rng tr Muong Kham thudc tinh Xién Khoan di theo QL7
khoang 75km dén nga 3 QL7 va dudng vao cong trudong dai 35km dén vi
tri coOng truong.

— Doan duong can duogc stra chita nang cap: doan tr Nga 3 QL7 va duong vao

cong trinh dén cdu bailey chiéu dai 35km két cu mit dudng sau ning cip:
mat duong rong 6m rai da tan dung day 35cm va tudi 1 16p nhya duong.

Phan loai dudng giao thong ngoai cong trudong

Tir Vinh dén cong truong:

TT Pham vi van chuyén Cu ly (Km) | Phén loai duwdng
1 T Vinh di cira khau Nam Cén 240 3
2 T Nam Cén vao cong trudng 50 5
K 1-1
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Van chuyén Tir Muong khim dén cong truong:

TT Pham vi van chuyén Culy (Km) | Phan loai duwong
1 | Tir Muong Khiam di theo QL7 dén ngi 3 75 4
2 | Nga 3 vao cong truong 35 5

1.2.
1.2.1.
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So db tuyén dudng vao cong truong

Cic diéu kié¢n tai Cong truwong
Nhiét do khong khi

Theo s6 liéu do dac ciia tram khi twong Tuong Duong, ché d6 nhiét do trong
lwu vuc mang dic diém nhiét d6i gié mua, c6 mua déng lanh, mua hé nong.
Bién d§ dao dong nhiét do trung binh gilra cac thang trong nam khoang 10 ° C.
Chénh l¢ch nhié¢t 40 Max va Min quan tric dugc trén 40 °C. Thang néng nhat
trong nam thuong 13 thang 6-7, thang c6 nhiét d6 thip nhat 1a thang 12-1.

Pic diém nhiét do khong khi trong thoi gian dai tai tram khi tugng Tuong
Duong duogc trinh bay trong bang (1-1) dudi day:

D 1-2
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Bang 1-1: Pic diém nhiét do khong khi tai tram Twong Duwong

Ponvi:'C
Dic diém- Thang Hang
nam
tinhchat |5 1 4y 5 6 | 71 8 | 9 |10 11] 12
vat ly
Tgﬁ‘ﬁg 18,0 | 194 | 22,3 | 25,6 | 27.6 | 28,4 | 282 | 27.5 | 26,5 | 24,3 | 21,5 | 184 | 24,0
Tmax | 36,7 | 39.0 | 41,6 | 42.4 | 442 | 42.8 | 41,3 | 400 | 39.0 | 382 | 37.2 | 36,0 | 442
Tmin | 1,7 | 50| 42[11,0| 174 [185 210|214 | 169|119 7.5 | 2.8 | 1.7

1.2.2. D¢ am khong khi

Do am twong d6i ndm thay doi tir 79% dén 86%. DY am twong dbi t6i thiéu 1a
19% tai Tuong Duong. Pac diém d¢ am tuong doi tai tram Tuong Duong
dugc trinh bay trong bang (1-2).

Bang 1-2: Pic diém d§ am twong doi tai tram Twong Dwong (Pon vi: %)

bic trung Thing Hang nam
1 2 3 4 5 6 7 8 9 10 | 11 12
Umean 83 | 81 | 80 | 79 | 79 | 80 | 81 | 84 | 8 | 8 | 86 | 84 82
Umin 21 | 20 | 19 | 21 20 | 30 | 33 | 34 | 34 | 37 | 27 | 24 19
1.2.3.  Luong mua

bac diém mua trén lvu vuc Nam Neun

Luong mua hang nam ¢ luu vuc séng Ca thay doi rd rét tir thugng ngudn
dén ha ngudn. Khu vyc thuong ngudn (dén bién giéi Viét Nam - Lao) 1a luu
vuc Nam Ngén va Nam Mat. Khu vuc nay c6 luong mua héng nam nho,
dao dong tir 1100-1500mm. Khu vyc gitra (tir bién gii dén tram thay van
Dira), lwvong mua hing nim dao dong tir 1700-2500mm. Khu vyc ha luu co
lrong mua hiang nim kha 16n, tai tram Vinh lugng mua hang nim khoang
2100-2200mm.

Trong luu vuc Nam Neun-1B c6 2 tram mua tai Nam Neun (vi tri dap) va
tram Soplao (Nam Neun) thudc tinh Houa Phan (gin bién gi6i véi tinh
Xiengkhoang). Trong luu vuc song Nam Mat c6 tram mua Meung Kham,
va trong cac luu vuc lan can c6 cac tram Samneua, Viéng Say, Xieng
Khoang. . .

Ha luu song Nam Neun trén lanh th6 Viét Nam c6 nhiéu tram do mua nén
can str dung triét dé s liéu hién c6 dé tinh luong mua lwu vuc séng Nam
Neun.

Mua mua tu thang 4 dén thang 9 trén luu vuc, céc tram ha luu c6 mua mua
tir thang 5 dén thang 10. Lugng mwa mua mua chiém 70-80% lugng mua ca
nam. Lugng mua trung binh céc tram nhu bang (1-3) dudi day.
Bang 1-3: Luwgng mua hang nam tai cac tram
Pon vi: mm

&
N2
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TT

Tén tram

9

10

11

12

Hang
nam

Samneua

19,4

14,7

43,4

111,4

194,5

2113

274,5

314,0

211,2

96,1

26,0

13,5

1529,9

Viéngsay

18,1

20,7

45,4

112,7

203,7

205,5

262,1

301,2

202,8

100,6

40,4

18,4

1531,6

Nam Non
(Soplao)

0,4

6,1

60,0

70,7

236,3

176,2

299.,8

228,7

102,3

23,6

10,0

82

12223

M,Kham

16,8

21,5

52,7

116,9

171,7

172,7

253,0

300,5

128,7

37,9

23,2

13,2

1308,7

Nam Neun
(Dia diém

9,5

15,3

45,9

93,8

169,6

143,2

224.5

256,2

131,0

37,5

26,0

12,3

1164,8

XiengKhoang
(M.Pek)

13,0

16,8

56,9

141,2

186,6

190,3

2817,7

317,0

152,1

65,9

28,9

12,3

1468,7

M.Khoun

8,6

10,4

59,0

125,5

224.6

228,0

344,5

317,6

180,4

66,6

27,0

7,0

1599,1

M.Mork

9,3

16,6

64,5

131,5

230,2

323,2

398,5

361,5

179,9

46,8

13,7

4,1

1779,8

Muong Ngoy

10,9

21,7

39,5

96,1

126,9

180,2

272,6

267,5

135,1

73,8

19,0

10,3

1253,7

10

Ludng Pha
Bang

12,3

17,9

33,7

95,9

1494

171,5

229,2

260,8

160,3

83,1

25,6

12,6

1252,3

11

Muong Hinh

9,8

6,7

25,5

80,0

192,5

235,3

2634

369,4

382,5

208,6

68,6

25,1

1867,3

12

Qué Phong

37,0

27,2

44,0

125,2

261,1

281,5

184,5

336,4

365,3

2729

64,5

233

2022,8

13

Quy Chau

13,5

13,8

26,8

87,1

229,1

209,2

196,9

271,5

317,5

220,2

53,7

18,1

1663,4

14

Muong Léng

16,2

18,8

59,1

1449

2304

2694

314,8

415,1

284.,4

170,9

77,6

18,7

2020,2

15

Hiru Khuong

12,2

15,2

39,4

112,5

253,8

305,3

2543

344,1

218,9

172,3

45,6

10,9

1784,5

16

Muodng Xén

9,0

9,7

29,9

80,4

143,4

148,3

182,2

251,0

205,7

118,5

21,4

6,7

1206,2

17

Tuong Duong

13,0

17,0

37,1

80,5

149,6

144,7

171,5

234,5

2443

151,0

36,2

11,4

1291,0

18

Ban Phong

7,9

32,8

31,7

119,6

139,9

153,8

115,4

209,5

242 .4

258,5

20,9

9,1

1341 4

1.2

4.  Gio

Gi6 tai khu vuc du 4n duoc tinh toan theo sb liéu tai tram khi tuong Tuong
Duong c6 dir li¢u tir nam 1961-2023.

Ché d6 gi6 chia lam 2 mua: Mua kho hudng gié thinh hanh 1a Pong - Pong
Nam, mua mua huéng gié thinh hanh 1a Tay va Tay Bic, Toc do gié trung
binh ndm tai Twong Duong khoang 0,3 - 1,2 m/s,

Hoa hong gio6 8 hudng tai tram Tuong Duong dugc thé hién ¢ bang (1-4) dudi
day va Hinh 1 ¢ phan phu luc.

&
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Bang 1-4: Hoa hong gié 8 huwéng tai tram Twong Dwong
Huéng dan  |Piémtinh| N | Doéng | E |Dong | S Tay T Tay
Tinh thuong xuyén| 56,9 23 | 38 [ 135 ] 99 | 18 | 1,6 | 58 | 44

Tbc d6 gi6 cuc dai quan trac duoc 1a 25m/s tai tram Tuong Duong.

Bang 1-5: Téc d9 gi6 cwe dai tai tram Twong Dwong (Pon vi: m/s)
bon boén Ta ~ ne. | Khongco -
P(%) N Be'rlcg E Nan% S Namy T Tay Bac hu(')gng
1 19,7 18,2 20,9 183 | 17,2 19,2 27,5 29,1 29,1
2 17,7 16,8 19,1 17,1 15,5 17,3 24,9 26,2 26,9
3 15,8 15,4 17,3 159 | 13,7 15,4 22,2 23,9 24,8
4 14,9 14,8 16,5 15,3 12,9 14,6 21,0 22,7 23,8
5 14,1 14,2 15,8 14,8 | 12,1 13,8 19,8 21,4 22,9
10 11,7 12,5 13,7 13,2 | 10,3 11,7 16,5 18,1 20,2
20 9,4 10,8 11,8 11,6 8,5 9,7 13,3 14,9 17,6
25 6,2 8,3 8,9 9,2 6,0 6,8 8,8 10,2 13,6
50 19,7 18,2 20,9 183 | 17,2 19,2 27,5 29,1 29,1

1.2.5.  Nha lam viéc, nha o va cac dich vu

Trong qué trinh thuc hién cic cong viéc theo Hop dong tai Cong truong,
Nha thau phai tu trang bi cac co so vat chit nhu nha &, phong lam viéc tai cac
vi tri duoc Chul dau tu chi dinh. Tuy vay bang chi phi cua Nha thau, Nha thau
phai chiu cac chi phi dich vu dé phuc vu sinh hoat va cong vi¢c ciia minh nhu:
Chi phi dién nudc, thong tin lién lac, phuong ti¢n di lai va cac sinh hoat phi
khac.

1.2.5.1. Tong quat

Céc khu vuc dat trung tao thanh khu vuc cong trinh nhu da chi ra trén cac ban
vé Tong mat bang thi cong (TMBTC) dé sir dung cho cac khu vuc cong tac,
cac van phong lam viéc, cac xuong, kho bai,v.v...Trur cac truong hop khac
dugc quy dinh riéng, cac khu vuc nay s& dugc rao xung quanh dé kiém tra tbt
hon va duoc phat quang, cac rao chin nay phai bao gdm trong géi thau.

Nha thau khong dugc yéu cau cac khu vuc bd sung trong Cong truong dé
thiét 1ap cac khu phu tro khac ngoai cac khu da dugc chi ra trong ban vé
TMBTC ma Chi dau tur d3 giai phong mit bang. Trudng hop can thiét phai co
su dong ¥ cta Chi dau tw vé kich thude, dudng vao, ké hoach va b tri mat
bang, tit ca cac chi phi lién quan phai dugc bao gdm trong gia dé xuat. Trudc
khi tién hanh cong tac trong khu vuc ndy, Nhd thau phai lip dit va bao quan
cac rao chian xung quanh va phi ton nay ciing s& duoc do dat riéng dé thanh
toan, do d6 Nha thau duoc xem nhu d3 ké dén cac chi phi nay trong gia dé
xuat.

1.2.5.2.  Chuéan bi mat béng

(1) Pham vi cong viéc: Phan nay bao gom tat ca cac hoat dong lién quan nhu bd
tri hang rao va cac bang tén cho cac by phan nhu: Lan trai, cac khu phu trg,
duong nodi bo duoc thuc hién béi Nha thau. Viée phat quang, dao gbc ciy va
boc bii s& do Bén moi thau thyc hién. Cong tic chuin bi cong trudng, Bén
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2)

3)

(4)

1.2.5.3.

1.2.5.4.

moi thau s& t6 chirc thuc hién cip dién, san nén, giao thong, co so ha ting
phuc vu lap tai gian lap rdp — ban giao cho Nha thau lap dat st dung va chi tra
chi phi lién quan.

Céc bang hi¢u

Nha thau phai cung cap, lap dit va bao quan cac bang tén va bang hudng dan
voi sy dong v cua Chu dau tw. Thiét k€ va chat lugng vat liéu ctia cac bang tén
va bang chi dan nay phai dugc Chu dau tw dong y. Cac bang tén chinh c6 kich
thudc t61 da 1a 7m x 3,5 m va dugc treo & d§ cao 2m. Cac logo/chit viét va tir
ngtt phai dugc son voi cac chi tiet dwoc Chu dau tw chap thuan.

Céc bang tén va bang hi¢u phai dugc lam tur cac vat liéu bén chéc khi duge dé
ngoai trdi, chung phai dugc treo trén cac tru cing chic, hinh thirc trang nhi va
dé doc. Nha thau phai giit gin cac bang tén va bang chi dan trong tinh trang t6t
va phai di doi di khi két thac Hop dong.

Céc bang tén Cong ty ciia Nha thau chi dugc treo tai cong vao cac khu vuc
cong tac ctia minh. Cac bang tén ctua Cong ty cac Nhd thau phu chi duoc treo
tai cac khu vuc chi dinh hodc cac van phong tuong tng cia ho. Chu dau tur s&
yéu cau thao di va thay méi bat ky bang tén ndo ctiia Nha thau néu chung bi hu
hong hodc khoé doc.

Céc bang tén chinh phai dugc 1ap dit tai 161 vao Cong truong theo chi dan cia
Chu dau tu. Kich c& cua cac bang tén hodc bang hudéng dan khac véi kich
thude trung binh 1m?, duogc treo tai do cao 2m.
Nha thau phai in cac ban vé bd tri thiét bi chinh va treo tai cac khu vuc thi
cong, cac cao trinh lap may.
Phat quang va dao gdc cay
Trong moi khu vyc ¢ trong pham vi néu & tiéu muc 1, s& gdm bodc bo tat ca cac
cdy cdi, bui rAm, ké ca nho tat ca cac gdc cdy, ngoai trir chi dinh khac boi dai
dién cua Chu dau tu.
Béc bo vat licu
Céac gbc cdy, ré cdy, gd va cac vat thai khac dugc boc bo trong hoat dong
chuan bi tuyén va s€ dugc bdoc bo khoi gidi han ctia pham vi cong trinh va thai
di.
Khu bai thai dugc ghi rd trong Tong mit bang thi cong hodc Chi ddau tw chi
dinh.

Bdao quan cong truong
Nha thau phai chiu trach nhiém git gin tt ca cac khu vuc tai Cong truong
thudc trach nhi€ém ctia minh trong tinh trang gon gang, sach s€, v¢ sinh, van
hanh t6t va ludn luon lam Chu dau tw hai long.

Rao chén cho cong trudng
Nha thau phai xdy dung cac rao chan cho cic vin phong lam viéc, xudng, cac
kho hang, kho xadng dau va cac khu phu dé bi &nh hudng.

R 1-6
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1.2.5.5.

1.2.5.6.

1.2.6.

1.2.7.

1.2.8.

Khi hoan thanh cac cong trinh, trir khi c6 yéu cau khac ctia Chu ddu tuw tat ca
cac rao chan phai duoc di do1 va Nha thau phai phuc hoéi lai khu vuc cong
truong.

Nha lam viéc cta nha thau
Nha thau phai chiu trach nhiém toan bd trong viéc thyc hién thiét ké, cung

cip, bao dudng cho tat ca cac nha lam viéc va cdc tién ich lién quan trong khu
vuc dugc thiét ke lam noi lam viéc cho cong nhan vién cua Nha thau.

Nha &
Nha thau phai chiu trach nhiém toan bo trong viéc thuc hién thiét ké, cung
cap, bao dudng cho tit ca cac nha ¢ va tién ich lién quan trong khu vuc dugc
thiét ké 1am noi & cho Nha thau. Cac khu lan trai nay phai phu hop véi quy
hoach Téng mat bang, quy hoach va xay dung khu dan cu voi cac tiéu chuén

va cac yéu cau vé tay nghé va tuong Gmg voi viée phat trién cong dong dan cu
hién dai.

Nha thau phai c6 trach nhiém vé cung cép cac dich vu cho khu vuc sinh sdng
va phai tra cac khoan thué lién quan va phai xem xét c6 phu hop véi cac didu
luat vé sinh va cac diéu luat, quy dinh khéac trong khu vuc ap dung. Nha thdu
phai c6 trach nhiém dua ra toan bd ph?m an toan va rao chin cho cac khu vuc
do.

Hé thong cdp dién thi cong

Duong day 22kV cap dién thi cong cho dy an déa dugc thi cong xay dung va
thé hién trén tong mat bang thi cong.

DPuong diy 22kV cip dién thi cong cho du 4n dd duoc thi cong xay dung va
thé hién trén tong tong mat bang thi cong. Bén moi thau s€ trang bi mach
chinh cua ludi dién thi cong va théa thuan véi don vi cung cap dién. Nha thau
c6 trach nhiém trang bi ti dau ndi, cong to va dau noi vao ludi dién da duoc
Bén moi thau trang bi san. Chi phi van hanh, béo tri cac thiét bi di¢n sau cong
to va tien su dung dién s€ do nha thau chi tra.

Nuoc sinh hoat va phuc vu thi cong

Nudc sinh hoat dugc cung cap boi Nha thau va phai duoc xtr ly dap ung yéu
cau dung nudc. Ngudn nude dugce khai thac tir ngudn nudc ngam hodc nude
mat tir dong séng Bung hodc cac khe sudi trong khu vyc thi cong va duoc su
chap thuan cua Chu dau tw.

Thong tin lién lac

Thong tin lién lac tir Cong trudng ra bén ngoai va trong ndi bd Cong trudng
qua h¢ thong thong tin s€ do Nha thdu truc ti€p ky Hop dong voi cac Nha
cung cap dich vu.

Nha thau phai théa thuan véi cic co quan c6 chirc ning d6i v6i cac hé thong
lién lac thong tin di dong.
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1.2.9.

1.2.10.

2.1.
2.1.1.

2.1.1.1.

2.1.1.2.

Dichvuy e

Nha thau phai ty trang bi cac co sd y té, an toan lao dong va dam bao vé sinh
moi truong nhu theo yéu cau cia Chi ddu tw. Nha thau phai to chtc dich vu
cham soc strc khoe cho cong nhan lao dong, trang bi tii ciru thuong, budng
bénh, phd bién cach 50 ctu mot sd bénh va t6n thuong théng thuong va
phuong tién dé chuyén vé Bénh vién tuyén trén.

An ninh trén Cong truong

Nha thau phai lam thi tuc ding ky tam tri v6i co quan quan ly dia phuong,
dam bao an ninh trat tu, phong chong chay nd trén Cong trudong va tuan thu
theo qui dinh phap luat hién hanh.

CAC YEU CAU CHUNG

Tiéu chuin, quy pham va quy dinh
Tiéu chudn dp dung

Céc tiéu chuan do céac to chirc tidu chuan hoa sau day ban hanh duoc coi la
cac tiéu chuan da duoc phé duyét ap dung cho Cong trinh:

Tiéu chuin Lao
LEPTS 12:2018 — Tiéu chuin ky thuat dién Lao, 12/2018

Tiéu chuén Viét Nam

I11TCN-18-2006 Quy pham trang bi dién Phan I — Quy dinh
chung

11TCN-19-2006 Quy pham trang bi dién Phan II — H¢ thong
duong dan dién

11TCN-20-2006 Quy pham trang bi dién Phan III — Trang bi
phan phdi va tram bién ap

11TCN-21-2006 Quy pham trang bi di¢n Phan IV — Béo vé va
tu dong

QCVN QTP-5:2009/BCT  Quy chuan k¥ thuat qubc gia vé ki thuat dién —

T4p 5: Kiém dinh trang thiét bi hé thong dién

QCVN QTb-6:2009/BCT Quy chuan k¥ thuét qudc gia vé k¥ thuét dién —

Tf;ip 6: Van hanh, stra chira trang thiét bi hé
thong dién

QCVN QTb-7:2009/BCT Quy chuan k¥ thuét quic gia vé k¥ thuét dién —

Tap 7: Thi cong cac cong trinh di¢n

QCVN QTP-8:2010/BCT  Quy chuén ky thuat qudc gia vé ky thuat dién —

T4p 8: Quy chuan k¥ thuat dién ha ap
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Quyét dinh 1468/QD-EVN

Quyét dinh 1603/QP-EVN
Quyét dinh 272/QD-EVN
Quyét dinh 271/QD-EVN
Quyét dinh 104/QD-HDTV
Quyét dinh 105/QD-HPTV
TCVN 9385:2012

TCVN9888-1:2013
(IEC62305-1:2010)

TCVN9888-2:2013
(IEC 62305-2:2010)

TCVN9888-3:2013
(IEC62305-3:2010)

TCVN9888-4:2013
(IEC 62305-4:2010)

TCVN 8071:2009
TCVNO9208:2012

TCVN 7995:2009

V& viéc stra ddi moi , bd sung mot s6 diéu cua
Quy dinh vé thiét ké cong trinh tram bién 4p
dung 110kV + 500kV thudc Tap doan Dién lyc
(EVN), ban hanh kém theo Quyét dinh s
1289/Qb-EVN ngay 01 thang 11 nam 2017
cua EVN

(thay thé Quyét dinh sé 897/QP-EVN ngay 08
thang 7 nadm 2019)

Quy dinh v& hé théng diéu khién tram bién 4p
500kV, 220kV tai EVN

Tiéu chuan k¥ thuat cho may cat 35kV, 110kV
va 220kV cua EVN

Tiéu chudn ky thuat cho dao cach ly 35kV,
110kV va 220kV tai EVN

Tiéu chuan k¥ thuat may bién dién ap 22kV,
35kV va 220kV ap dung tai EVN

Tiéu chuan k¥ thuat may bién dong dién 22kV,
35kV va 220kV 4p dung tai EVN

Béao v¢ cong trinh chong sét - Hudng dan thiét
ké, kiém tra va bao tri

Bio vé chong sét — Phan 1: Nguyén tic chung

Bao vé chong sét — Phan 2: Quan 1y rai ro

Bio vé chdng sét — Phan 3: Thiét hai vat 1y cho
cac cong trinh va nguy co tinh mang

Bao vé ché)ng sét — Phan 4: Hé thé)ng dién va
dién tr trong céc cong trinh

Tram vién thong — Quy dinh thuc hanh vé
chong sét va tiép dia

Lap dat day cap dién cho cac cong trinh cong
nghiép

bi¢n ap chuan
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TCVN 5738 - 2021

TCVN 13456:2022

Tiéu chuin TCVN 9358-
2012

TCVN 8238:2009

TCVN 8665:2011
TCVN8687:2011

TCVN 8698:2011

TCVN6483: 1999

TCVN 8090:2009
(IEC 62219:2002)

2.1.1.1.  Tiéu chuan Qudc té

Hé thong bao chay — Yéu cau k§y thuat

Phong chay chira chay — Dén chiéu sang khan
cap va bién bao thoat hiém — Yé&u cau thiét ke,
lap dat

Lép dat hé thong tiép dia thiét bj cho cac cong
trinh cong nghi¢p — Yéu cau chung

Mang vién théng — Cap kim loai cho mang
dién thoai nd1 hat

Soi quang cho mang vién thong - Yéu cau ky
thuat chung

Nha méy di¢n — 48 VDC cho thiét bi vién
thong. Yé&u cau ky thuat

Mang vién thong — Céap dong truyén thong
Cat.5 va Cat.5e — Yéu cau k¥ thuat

Day tron dong tam dat trén cao cac day dan
dién xoan

Day dan dién trén cao — Day dinh hinh, day
dong tam, day xoan

EVNPECC3

AS Tiéu chuan Uc
BS Tiéu chudn Anh
IEEE Vién Ky su Pién va Pién tu
IEC Uy ban K§ thuat Dién Qudc té
ISO T chirc Tiéu chuan hoa Qudc té
ASTM Hi¢p hoi thtr nghiém va vat liéu Hoa Ky
NFPA Hiép hoi phong chay chita chay qudc gia
EN Tiéu chuan Chau Au
ANSI Vién Tiéu chuan Quéc gia Hoa Ky
ASME Hiép hoi K¥ su Co khi Hoa Ky
G1 Q\/ 1-10
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2.1.1.2.

2.1.2.

2.1.3.

ISA Hiép hoi Ty dong héa Qudc té

SAMA Hiép hoi cac nha san xuét thiét bi khoa hoc

API Vién Dau khi Hoa Ky

ITU Lién minh vién thong qudc té

EIA Lién minh cong nghiép dién ti

TIA Hiép hoi cong nghiép vién thong
ETSI Vién Tiéu chuan Vién thong Chau Au

CICTT Uy ban tu van vé dién thoai va dién bao quéc té

Tiéu chuan vat liéu

Céac tiéu chuin cia ASTM (Hiép hoi thir nghi¢m vat liéu Hoa ky), DIN va
cc tiéu chuan cia Anh (BS) ap dung ddi véi cac loai vat liéu 1a céc tiéu
chuin di dugc chap thuan. Vat liéu ché tao phai 13 loai méi, c6 chit luong
loai mot, phu hop véi muc dich st dung, khong co khiém khuyét hodc hu
hong, va phai co cap phan loai, phan hang phu hop voi cac yéu cdu méi
nhit twong Ung trong cac tiéu chuan ASTM, DIN, hoic BS. Vit liéu tuin
theo cac tiéu chuin khac co thé dugc sur dung, voi diéu kién 1a da duge
Chui ddu tw chip thuan.

Cdc tiéu chuan khdc voi cdc tiéu chudn quy dinh

Moi tham khao trong Hop dong lién quan té1 Ti€u chuan hoic Quy pham quéc
gia hodc cac vat liéu va thiét bi cia mot nha san xudt cy thé déu phai di kém tur
"hodc tuong duong". Nha thau co thé dé xuat dé Chu dau tw phé duyét cac
Tiéu chuén hodc Quy pham dugc cong nhan, vat liéu hoac thiét bi thay thé véi
diéu kién chung c6 muc do twong duong hodc tdt hon vé chit luong theo quy
dinh.

Néu Nha thau d& xuat sai 1éch so voi Tiéu chuan va Quy pham quy dinh hodc
dugc phé duyét hoac muén st dung vat li¢u hoac thiét bi khong theo cac Tiéu
chuén va Quy pham ndy, Nhd thau phai néu chinh x4c tinh chét thay doi, Iy do
thay doi va luan ctr ching minh réng cac thiét bi hodc vat liéu d6 1a tuong
duong hodc tdt hon thiét bi hodc vt liéu quy dinh vé moi phuong dién.

Tiéu chudn phdai co tai Cong truong

Trong qua trinh thyc hién hop dong, Nhd thau phai luu tri tai Cong trudng cac
Tiéu chuan va Quy pham 4p dung thuc hanh lién quan t6i lap dat, thir nghiém
vat liéu va thiét bi tai hién truong. Mot ban copy cac tai liéu trén phai ndp cho
Chii dau tu.

Danh muc céc tai liéu trén do Nha thau 1ap phai trinh cho Chu dau tir trudc
khi bat dau Cong trinh.
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2.2
2.2.1.

2.2.2.

2.2.3.

2.24.

2.3.
2.3.1.

2.3.2.

Phéi hop chung

Phéi hop

Theo Dicu kién hop dong, Nhd thau s& phai phoi hop voi cac Nha thau khac
khi can thiét dé hoan thanh dyu an theo Tién dJ, Ban vé, Ti€u chuan k¥ thuat va
chi dan cua Chu dau tu.

Sit dung cdc Cong trinh tam do Nha thau thi céng

Trong qud trinh thi cong, Nha thau s& cho phép Chii dau tw va cac Nha thau
khac do Chui dau tw thué sir dung duong, gian gido, thiét bi thi cong, cac Cong
trinh tam hoac cac dich vu khac do minh dau tu.

Hé tro Chu dau tu

Nha thdu s& cung cap su hd trg va nhan luc c6 thé theo yéu cau ctia Chu dau
tw cho cong tac giam sat cac Cong trinh nhu nhan vién dua tin, bao v¢, ... khi
can thiét hodc trong mgt khoang thoi gian.

Tranh chdp

Néu x4y ra mau thudn hodc tranh chip gitta Nha thau v6i Nha thau khac thi
mau thuan hodc tranh chap do6 sé duoc giai quyét véi sy tham khao y kién Chu
dau tw, Nha thau s€ phai thi hanh cong viéc theo phan quyét cia Chu dau tu.

Cac ban vé cung cip cho Nha thau

Bdn vé moi thau

Ban v& moi thau 1a cdc ban vé duoc liét ké trong Tap "Cac Ban vé" cua Goi

thau nay, va cac ban v€ khac sau nay co6 thé dugc cap theo Hop dong.

Céac Ban v& moi thau phat hanh cung v6i HO so moi thdu chi mang tinh chét

chung du cho muc dich dau thau. Chung khong duogc s dung dé dat hang

nguyén vat li€u, che tao hodc thi cong.

Kich thudc va cac dic tinh khac ctia Cong trinh chi 12 du kién. Nha thau phai

hi€u chinh cho phu hop vo61 cong nghé, cac ban vé ché tao va di€u kién thi

cong cua Nha thau va phai dugc Dai dién Chu dau tw phé duyét.

Cac tai liéu khac

Nhiam muc dich phdi hop, cac tai liéu lién quan téi cac cong viéc cia Hop

dong nay s€ dugc Chu dau tw cung cap cho Nha thau nhu:

— Ban v& thi cong phan xay dung ciia nha may, dap va tuyén ning luong.

— Ban v& thiét ké thi cong céc thiét bi co dién thudc géi thau nay.

— Céc ban vé& va so dd lién quan t6i thiét bi co dién khac khong thudc Hop
dong nay.

Nha thau phai xem xét kip thoi cac tai liéu nay va thong bao cho Chu dau tw

cac y kién cua minh vé céc sai sot hodc gidi phap két noi c6 thé anh hudng téi

Cong trinh.
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24.
24.1.

2.4.2.
(D

2)

€)

2.4.3.
(1)

2)

3)

Nhan cong
Nhan lyc

Nha thau phai t6 chirc va bo tri nhan lyc dé lap dat cac thiét bi thudc pham vi
ctia goi thau theo céac yéu cau thiét ké k¥ thuat, thiét ké thi cong, yéu céu cua
Hd so moi thiu, yéu cau va huéng din ciia nha ché tao, nha cung cip va cac
tiéu chuén, qui trinh, qui pham chuyén nganh dé dam bao chit luong cia cong
tac 1ap dat va chat luong cia toan b cong trinh. Cac nhan vién cua Nha thau
phai c6 du trinh d6 dé giai quyét tat ca cac van dé ky thuat va cac quy trinh lip
dat thiét bi.

Nha thau phai trinh cho Chii dau tw danh sach can bo, cong nhan tham gia thi
cong trén cong truong va kém theo ho so nang lyc cia tung thanh vién.

Ludat lao dong

Nha thau phai tuan thu cac diu ludt vé lao dong quy dinh d6i voi nhan su cua
Nha thau, bao gom Luat lién quan dén cong viéc, suc khoé, an toan, phuc loi;
dong thoi Nha thau phai dam bao cac quyén loi hop phap cua nhan vién.

Trong qué trinh thuc hién Hop déng, Nha thcfu phai co trach nhi¢m ngan ngura
cac hanh dong trai phap luat, gay on ao, mat an ninh ctia nhan vién cta Nha
thau va cac Nha thau phu.

Ddi v6i cac nhan vién ciia minh va cua Nhid thau phu duoc thué lam viéc theo
Hop ddng hodc c6 lién quan dén Hop ddng, Nhd thau phai quan tim day du
dén cac dip ngay 18, ngay nghi, cac tp tuc ton gido, tip quan va cac quy dinh
lién quan vé thué lao dong.

Swre khoe va an toan

Nha thau phai thyc hién cac bién phap dé bao dam strc khoe va an toan cho
nhan vién cua minh. Ket hop véi céc co quan y té dia phuong, Nha thau phai
dam bao nhén vién y té, trang thiét bi so ctru, bénh x4 va dich vu cép ctru ludn
san sang vao moi thoi diém tai Céng trudng va tai noi & cta nhan vién Nhd
thau va Chii dau tw. Nha thau phai co cac bién phap hop 1y dé bao dam cham
soc stc khoé cho nhan vién, cac yéu cau vé sinh va ngin ngira bénh dich.
Dong thoi, Nha thau phai tu trang bi cac thiét bi vé sinh di dong tai cac vi tri
thi cong nham dam bao sach s&, vé sinh va dam bao nang suat lao dong tai khu
vuc thi cong.

Nha thau s& chi dinh mdt nhan vién phu trach an toan tai Cong truong, lam
nhiém vu bao dam an toan va phong tranh cac tai nan. Nhan vién nay phai co
kha ning dam nhiém tot cong viéc, co quyén dua ra cac chi dan va bién phap
an toan dé phong tranh tai nan. Trong qué trinh thyc hién Hop dong, Nha thdu
phai cung cip tit ca nhitng gi nhan vién an toan ndy yéu cau dé thuc hién trach
nhiém va quyén han cia minh.

Nha thau s& giri cho Chii dau tw thong tin chi tiét vé tai nan ngay sau khi dién
ra. Nha thau s& luu gitr nhiing ghi chep va 1ap bao cao vé strc khoé, an toan
clia con ngudi, ton that tai san theo yéu cau ctia Chi ddu tu.
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2.4.5.

2.5.
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(1)
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(4)
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Cdm cdc hinh thirc lao dong cudng ép hay bdt budc

Nha thau khong duoc stir dung lao dong bi cudng ép hay bt budc dudi bat ky
hinh thie nao. “Lao dong cudng ¢ép hay bat bugc” la lao dong khong tur
nguyén, do mgt cd nhan bi de doa béi mdt thé lyc hodc hinh phat.

Cdm sit dung lao déng tré em

Nha thau khong duge phép sir dung lao dong tré em dé thuc hién cac cong
viéc mang tinh chat boc 16t, mao hiém, hodc gy can trd, nguy hiém d6i véi
suc khoé, sy phat trién vat ly, tam 1y, tinh than, dao duc va xa hoi cua dura tré.

Cac bién phap an toan
Quy dinh chung

Nha thau s& chiu trach nhiém vé an toan cho ngudi lao dong va cac nhan vién
khac tham gia thi cong va s& thuc hién cac bién phap can thiét dé dam bao an
toan phu hop véi quy dinh cta phap luat va cac diéu kién Hop dong; cac bién
phap s& bao gdbm nhung khong gidi han trong cac quy dinh sau:

Quy dinh an toan va cip ctru; ngan ngua dién giat, nd khi gas va hoa hoan,
cang clru thuong va cac tram y té gn nhat, ciing v4i cac phuong tién cip ctru
cho mbi dia diém thi cong;

Quy dinh vé d61 mii bao ho doi vdi cac nhan vién;
Quy dinh vé trang bi giay bdo hd, kinh, day an toan va cic dung cu bao v¢
khéac phu hop véi nguy co rui ro;

Chuan bi duong thi cong an toan cho moi noi trén Cong truong;

Quy dinh vé cac bién bao, biéu twong, tin hiéu an toan duoc lip tai vi tri d&
nhan biét dé thong bao tinh trang cua Cong truong. Cac thong bao nay phai
pht hop véi cac yéu cau do phap luat quy dinh. No6i chung cac bién bao, biéu
tuong va tin hi€éu an toan phai tuan theo cac quy dinh sau:

— Mau sac phai phu hop véi cac tiéu chuan, quy dinh hodc quy pham lién
quan va phai duoc Chu dau tw chap thuan. Cac loai tin hiéu va bién bao an
toan phai ché tao bang vat liéu bén va chiu dugc moi diéu kién thoi tiét tai
Cong truong.

— Céc bién bao vai biéu tuong phai dugc su dung khi co thé va cac chit duoc
in trén bién bao phai bang tiéng Viét.

— Céc tin hiu va bién bdo an toan phai bd tri sao cho chung & trong tAm nhin
rd cia moi nguoi trong khu vuc lép dat. Cac tin hiéu va bién bao phai duogc
gin vinh ctru trén cac vi tri pht hop. Cac khu vue nguy hiém tam thoi (vi du
nhu cac khu vuc cdy dung, khu vuc lap rap, cac hd va cac muong chua cé
nap che chan, v.v.) ciing phai duge bé tri cac tin hidu va bién bao di dong.
Céc tin hiéu va bién bdo an toan phai duogc bd tri sao cho khong hiéu nham
ndi dung cua ching

— Céac bién thong tin phai cung cip du cac thong tin can thiét & nhan vién
1am quen véi su b tri va cau trac vat 1y caa Cong trudng, cc tod nha va
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2.5.2.

2.6.
2.6.1.

trang thiét bi (vi du nhu s6 hiéu san, kha ning chiu tai bao gém cé cic
thong s6 dién tich san, tai trong lam viéc cua can cau, thiét bi nang, s6 hiéu
phong, v.v.). Tuyén di cua dudng 6ng va cap ngam phai duoc danh dau
bang cac mdc danh dau thé hién sb hiéu lién quan.

— Trong trudng hop xay ra tai nan, nhiig nguoi bi anh huong phai duge cung
cap ngay cac thong tin can thiét. Do vy, cac tin hiéu va bién bdo an toan
voi kich thude va s6 lugng thich hop phai duoc lap dat cho duong thoat
hiém (bao gém ca cac didu mdc trén san), ctra thoat hiém, nut bao chdy, binh
dap ltra, cac hudng dan ddi st dung chit chita chay dic biét, canh bao vé
chat chita chay nguy hiém (CO), thiét bj cp ctru, cac tram cip clu, cac
tram bao tai nan, dién thoai, v.v.

— Phai cung cap va lap dat cac tin hi€u va bién bao thé hién cac hoat dong bat
budc phai tuan theo tai cac vi tri can thiét, vi du nhu: “khong dugc can tréd
duong vao”, “tranh xa khu vuc nay”, v.v.

— Céc cac tin hiéu va bién bao ciling cho biét cac khu vy can thiét phai trang
bi trang phuc bdo ho, vi du nhu kinh, quan do, mii bao v¢, thiét bi tho, bit
tai, v.v.

— Céac bién canh bao phai dugc b tri tai cac vi tri nguy hiém hodc ¢6 nguy co
nguy hiém, vi du nhu noi chtra cac chéat dé chay, dé nd, dé han ri, doc hai,
cac vi tri dudi tai trong treo, han ché chiéu cao hodc chiéu rong, nguy co bi
mic ket, truot, ngd, va cham, céac 1 trén san, v.v.

— Cung voi vi¢e st dung cac tin hi¢u va bién bdo noéi trén, phai trang bi thém
cac dai bang bdo hi¢u mau den-vang thich hop ¢ nhiing vi tri can thiét.

29 ¢ 99 ¢

— Cac blen cam, vi du nhu “khéng hat thude”, “cim lira”,
ubng”, v.v., phai duoc bd tri tai cac vi tri thlch hop

nudc khong dugce

Dbiéu khoan ve thi€t bi an toan ctia Nha thau va cac Cong trinh tam.
Ké hoach an toan

Nha thau s& phai d¢ trinh theo thoi han cac quy dinh va ké hoach an toan cu
thé ctia minh dé Chu dau tr phé duyét. Chu dau tir khong c6 quyén bac bo
nhimg quy dinh d6 mét cach bat hop 1y. Sau khi phé duyét xong, Nha thau s&
phai cip cac ban copy cho tat ca cac Nha thau phu, Chi dau tir.

Nha thau phai dam bdo ring tit ca cac Nha thau phu phai hiéu rd tit ca cac
quy dinh vé an toan, cac ky thuat so cap ciru v.v... va Nha thdau s€ ap dat diéu
luat ma néu bat cir Nha thau phu nao vi pham nghiém trong cac quy dinh do6 sé
bi sa thai ngay va khong dugc nhan lai [am viéc cho dy an.

Chuwong trinh dam bao va kiém soat chit lwong

Chirong trinh bdo dam chdt lwong

Céc chi tiét va thanh phan duoc san xuat va cac dich vu dugc cung cap dé dap
ung cac yéu cau cua Hop dong phai duogc thuc hién theo Chuong trinh Bao
dam Chat luong do Nha thau 1ap ra. Chuong trinh Bdo dam Chat lugng nay
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2.6.2.1.

2.6.2.2.

2.6.2.3.

phai duoc trinh bay chi tiét du dé thuyét phuc Chii dau tuw rang cac yéu cau cia
Hop dong s€ dugc dap Ung trong t6 hop, van chuyén, lap dat, thi cong va thu
nghiém tat ca cac thiét bi va thanh phan cia Cong trinh. To6i thiéu, Chuong
trinh Bao dam Chat lugng cua Nha thau phai dua ra dugc céc chi tiét thyc hién
néu dudi day:
Ké hoach chat hwong

Tong quat

Ké hoach chét luong do Nha thau chuan bj qu'fi cac tham khao t&i SO tay Bao
dam Chat lugng cua minh va theo Tiéu chuan ISO phai dugc trinh cho Chu
dau tw.

Ké hoach nay s& phan anh kién thic ctia Nha thau cling nhu céc yéu cau Hop
ddng. Ké hoach chat lwong cua Nha thau s& bao gom, nhung khong gioi han,
cac quy trinh chi tiét, hudéng dan, hodc bién phap gdm cac diéu sau:

— K& hoach chat luong s€ mo ta co c4u to chirc Pam bao chat luong va trinh
bay trach nhiém va quyén han cta cac cd nhan va tap thé lién quan khac
nhau. Méi quan hé giita Phong dam bao chat luong voi cac phong khac s&
duoc xac dinh va tinh doc 1ap cac phong ban vé thiét ké, thi céng, chi phi va
1ap tién d6 s& dugc trinh bay. S& c6 mot biéu d6 t6 chiic v6i cac duong biéu
thi quyén han va su lién lac.

— Céc quy trinh vé sy lién lac giita Nha thau, Chi dau tw s& do Chi dau tu
thiét 1ap. Theo nguyén tac thi moi tai liéu do Nha thdu phat hanh gém thu
tir, cac Bdo céo khac nhau, Thong bao, v.v... s& dugc chuyén thang cho
Chii dau tw bang ban copy va duoc Nha thau gbi dong thoi hodc truc tiép
cho Chii ddu tir va néu c6 thé thi goi cho Dai dién cua Chi dau tw tai Cong
truong. Quy trinh cu thé s& dugc 1ap cho moi lién lac trén Cong trudng.

To chirc va cac thu tuc

K& hoach Chat luong phai moé ta té chic Bao dam Chat luong ctua Nha thau va
chi rd trach nhiém va quyén han ctia cac nhém va nhan vién khac nhau c6 lién
quan. Quan hé giita phong Bao dam Chat luong va cac phong khac phai dugc
xac dinh va sy phu thudc cua chung dbi véi thiét ké, thi cong, chi phi va tién
d6 phai dugc néu rd. Phai kém theo so d6 t6 chirc voi cac dudng quan hé
quyén han va trao d6i thong tin.

Céac tha tuc trao d6i gilta Nha thau, Chi dau tw s& do Chi dau tw thiét
1ap.Theo thong 18, moi tai liéu do Nha thau phat hanh gdm ca céc thu, cac bao
c40, chli gidi v.v... phai dugc giri cho Chii dau tw v6i ban copy duge giri dong
thoi va tryc tiép cho Chu dau tir va néu co thé cho Pai dién tai Cong truong.
Mot quy trinh quan hé dac biét s€ dugc thiét lap tai Hi¢én truong.

Céc qua trinh dac biét

Céc qua trinh dac bi¢t nhu han, han hop kim, han d@)ng, xur Iy nhié¢t, lam sach,
kiém tra khong pha huy, v.v... phai dugc thuc hién tuan theo cic quy trinh
dugc mo ta va boi cac cong nhan lanh nghé. Qui trinh phai mo ta trinh ty va
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2.6.2.4.

2.6.2.5.

2.6.2.6.

2.6.3.

2.6.4.

phuong phap cia qué trinh, cac diéu kién tién quyét, thiét bi, tay nghé cong
nhan va vat liéu, tiéu chuan nghiém thu. Qui trinh con phai mo6 ta viéc chuén
bi va duy tri cac hd so st dung dé luu trit két qua ctia cac qua trinh dic biét.

Thi nghiém khong phé huy

Thi nghi¢ém khong pha huy (NDT) phai dugc thuc hién theo cac qui trinh mo
ta. Xuit ban méi nhat cia Hiép hoi cac K§ su Co khi My (ASME), Phan V
phai dugc sir dung nhuw mot huéng dan cho qui trinh thi nghiém khong pha
hay. Ngoai ra, cac yéu cau dic biét ciia cac Tiéu chudn va Qui pham ap dung
cling phai dugc thoa man va qui trinh phai duoc trinh Chi ddu tu xem xét va
phé duyét trude khi bat dau thi nghiém.

Céc muc phai thyc hién thi nghiém khong pha huy, pham vi thi nghiém, va
Tiéu chuan nghiém thu phai duoc xac dinh 13 rang trong qui trinh va phai tuin
theo cac Tiéu chuin va Qui Pham lién quan. Ngudi thuc hién NDT phai c6 tay
nghé va duoc cap chimg chi theo qui dinh cua Hiép hoi Thi nghiém Khoéng
pha hiy My (ASNT), qui trinh khuyén cdo, s6 SNT-TC-IA hoic twrong duong.

Kiém tra

K¢é hoach Chat lugng phai du kién cong tac kiém tra giita ky va cubi cung ddi
v6i vat liéu, thiét bi va cac hoat dong dé bao dam sy tuan thi cac tai liéu duoc
phé duyét. Viéc kiém tra va do dac phai duoc thyc hién cho mdi cong doan
thich hop. Hoat dong kiém tra phai do cac c4 nhan doc 1ap co tay nghé cao
thuc hién.

Hiéu chuan

Qui trinh phai bao dam céc thiét bi st dung dé thi nghi¢m, kiém tra, hodc
nghiém thu vat liéu va cac thanh phan, phai dugc hiéu chuan theo khoang do
xac dinh dé duy tri mac d6 chinh xac thich dang. Thiét bi st dung phai co
pham vi do, loai va d6 nhay thich hop dé do cac thong sb can danh gid mot
cach chinh x4c. Viéc hiéu chuin cac thiét bj nay can duoc lap hd so va can
duoc thyc hién véi viée st dung cac Tiéu chuan do duogc xac nhan.

Chwong trinh thi nghiém

Chuong trinh thi nghiém ctia Nhd thau phai bao dam cac thi nghiém cho cac
thanh ph?m theo yéu cau duoc thuc hién mét cach ding dén. Chuong trinh thi
nghiém phai dé cap toi cac diéu kién tién quyét nhu lga chon dung cu thi
nghiém va hiéu chuin, tiéu chuin nghiém thu, hd so két qua thi nghiém, va
danh gia két qua cua cac chuyén gia gioi. Trong truong hop goi thau c6 Nha
thau thi nghiém khac, Nha thau phai ctr nhan vién phdi hop tét véi Nha thau
thi nghiém trong subt qua trinh thyc hién thi nghiém tai hién truong.

Khong dat

Trong khi thi cong hién truong, sau modi danh gia hoic do dac, cac trudng hop
khong dat, dugc phat hi¢n boi nguoi giam sat chat lugng cua Nha thau hoac
nguoi thuc hién hodc Chu dau tw, s€ dugc Nha thau bao cédo voi Pai dién Chu
dau tw.
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2.6.5.
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€)

2.6.6.
(1)

2)
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(4)

Ho so

Ké hoach Chét luong phai bao gdm hé théng bao dam hd so can thiét cho viée
chung thyc sy hoan thanh vi¢c lép dat, hoan thanh viéc kiém tra va thi nghiém
theo yéu cau va muc do chép nhan cta céac két qua, dugc thiét 1ap, xem xét,
duy tri va giao cho Chu dau tir vao thoi gian qui dinh.

H¢ thong phai bdo dadm ho so nay dugc Nha thau xem xét d€ bao dam su 1o
rang, hoan chinh, so li€u dung dan, tinh dé dinh hudng cua ho so doi voi cac
hoat dong hodc thi€t bi va sy chap nhan dugc cua cac két qua.

Hb so duoc lap va duy tri trong giai doan thi cong hién trudng phai it nhit bao
gom:

— Han va qui trinh han.

— Bién ban kiém tra va thi nghiém timg phan.

— Bién ban xtr ly nhiét.

— Bién ban kiém tra cudi cung.

— Cac ching chi dap ung.

Trinh nép cdc tai liéu ciia Nha thdu

Nha thau phai trinh Pai dién Chu ddu tw céc tai liéu sau:

Ké hoach Chat lugng ctia Nha thau

Ban v&, tinh toan va cac tai liéu bién phap thi cong theo yéu cau
Chuong trinh va cac thu tuc thi nghiém va kiém tra

Déi vOi moi thi nghiém chinh, chuong trinh va thu tuc thi nghiém thich hop
chi tiét phai kem theo mo6 ta chi tiét phuong phap thi nghiém, Tiéu chuén ap
dung, thlet bi thi nghiém va lap dat chung va mau bién ban thi nghiém cung
v6i cac s6 lidu Iy thuyét va sai sb.

Tai li€u thi nghiém

Trong vong mot tuan sau khi két thiic thi nghiém va kiém tra:
— Ban v& (nhu da duoc lap dit).

— Bao c4o sb liéu cia Nha thau.

— Chung chi dép tng.

— Bao cao thi nghi¢m vat li¢u duoc chung thuc.

— Biéu d6 xir 1y nhiét.

— Bao c4o kiém tra thi nghiém khéng phé huy.

— Bao cdo khong dap ung.

— Bao cdo thi nghiém dac tinh van hanh.

— Cac thi nghiém binh thuong va dac biét.
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2.7.

2.8.

— Bao cdo kiém tra cudi cung.
Tiep nhan, kiém tra, biao quan, lvu kho hang héa tai Cong truong

Nha thau phai tiép nhan, kiém tra, bdo quan va luu kho hang héa dugc cung
cap boi Nha thau cung cap thiét bi tai Cong trudng. Ngay khi nhdn hang hoa
tai Cong trudng, tit ca cac kién hang phai dugc Nha thau kiém tra thiéu hut
theo danh muc hang giri va kiém tra hu hong c6 thé xay ra. Nha thau phai bao
cdo ngay moi hu hdéng, thiéu hut cho Chu dau tw, cho du bat ky nguyén nhan
gi.

Cac phuong tién bao quan hang hoa tai Cong truong

Nha thau bio quan thiét bi phai chuan bi cdc nha kho kin, kho lanh, nha che
tam, phuong tién bbc d& can thiét cho Thiét bi, va phai bao dam tat ca cac kién
hang déu ¢ trong diéu kién duoc bao quan thich hop.

Nh’a kho dugc phan thanh bon loai: loai thir nhit 13 & ngoai tro1 cé phu tAm ba}
chong tham; loai thtr hai 1a nha kho ho ¢6 maéi che; loai thir ba 1a nha kho c6
dinh; loai thtr tu 1a nha kho c6 nhiét d§ khong doi.

Nha kho phai duoc dit ¢ vi tri cao va nén méng phai chic chin, c6 du rinh dé
thoat nudc quanh khu vire kho va khéng cho thim vao trong kho. Ctra ra vao
va cira s6 kho phai ludn trong diéu kién tot khong nhiing che chan dugc ma
con phai kin gio.

Luén gitt khu vuc kho sach s&, tranh dé chudt va mdi 1am hong kho, khong
duogc dé co dai, nudce ro va bui bam trén nén nha kho.

Nhiét ké va dung cu do dgf) am phai duogc dat trong nha kho cach nhiét hgéc
nhiing nha kho luu cac thiét bi c6 do chinh xac cao. Nha kho phai duoc chong
lanh, chong tham, chong bui, chong chay.

Phai che chan cac chi tiét luu bén ngoai kho va nha c¢6 mai che hd hoic san
khong 16t gd. Ddi voi céc chi tiét luu bén ngoai kho s& duoc ké cao 200mm va
khong dé thdm nudc xung quanh; phai gii han thoi gian lwu kho; ddi véi cac
chi tiét luu trong kho hd c6 mai che phai dugc ké cao 100mm; ddi véi chi tiét
lru trong nha kho ¢ dinh phai dugc ké cao 50mm.

Ky ma hiéu trén tat ca cac chi tiét phai duoc giit diy du, dan nhin nhan dang
cho céc chi tiét nho, phai c6 danh muc kién hang cho moi thung hang.

Bé mit hoan thién cia cac chi tiét khong dugc dung 1am diém twa. Phai ap
dung dung qui trinh chuyén d6i diém tya trong qua trinh luu kho truc chinh,
truc phan trén, stator, rotor, vong ty, con chdn, v.v. dé tranh khéng bi bién
dang, khong duoc chong cac chi tiét quan trong 1én nhau.

Khong duge dét cac gia d6 cua tryc dudi bé mat ngong truc va khong duoc
tiép xuc truc tiép véi truc, dit vat bao vé tai diém tiép xuc, trong thoi gian luu
kho ctr ba thang xoay truc mat lan 180°.

Bén moi thau s& xay dung kho (ca kho kin va kho ho) va ban giao cho Nha
thau lap dat van hanh va bdo quan, chi phi van hanh-bado dudng-stra chira néu
c6 trong qua trinh thyc hién s€ do nha thau Lap dat thiét bi chi tra.
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2.9.

2.10.

Dé tranh bi nham 14n, luu kho céc chi tiét thudc mot cum thiét bi cung nhau va
danh dau r6 rang, khong duoc két hop véi céc chi tiét cua thiét bi khac.

Kiém tra dinh ky nha kho, néu phat hién kién hang nao bi hong hoac chi tiét
nao bi gi, thi phai bao cdo cho bd phan cé trach nhi¢m dé giai quyét kip thoi.

Swu co

Nha thau phai bao céo ngay 1ap tic cho Chii dau tir biét vé bat ky 161 thudc vé
ché tao [am anh huodng toi viée lap dat chinh xac thiét bi d¢ Chu dau tw xem
xét va phé duyét quy trinh stra chita va di€u chinh cac 161 do.

Trong truong hop c6 su b phat sinh lién quan t6i va trong qua trinh thyc hién
Hop ddng yéu cau phai ngay 1ap tirc tién hanh sira chita va thuc hién nhiing
bién phap bao vé dé tranh hu hai cho Cong trinh, NAa thau phai tién hanh cac
cong viéc do ngay lap tuc.

Néu Nha thau khong c6 kha ning hoic khong sin sang thuc hién, Chu dau twe
s€ tu thyc hi€n nhiing cong viéc ma Chu dau tw cho 14 can thiét dé tranh hu hai
cho Cong trinh. Khi 6 Chu dau tw s& gti thong bao ngay bang van ban cho
Nha thau thong bao su cd, cong vi¢c da thuc hi¢n va 1y do phai thyc hién céc
cong viéc d6. Néu nhitng coéng viéc phai 1am thudc trach nhiém cta Nha thau
ma Chii dau tw phai bo chi phi dé thuc hién theo Hop dong thi Nha thau phai
tra nhirng chi phi thyc hién cong viéc nay cho Chi dau tir. Néu khong thudc
trach nhiém ctia Nhd thau, cac chi phi stra chita, khic phuc nay s& do Chu ddu
tur s€ chiu.

Ban giao moc va cong tac giam sat cia Nha thau

Céac moc, duong va cao do chuan.

2.10.1. B6 tri tong thé

2.10.1.1. D6bi véi Cong trinh xay dung

Khi bt dau thi cong, Nha thau va Chii dau tir s& théa thuan viée xac dinh va
bo tri tong the cua cac hang muc Cong trinh trén thyc dia.

Ba diém co s6 st dung dé tham chiéu trong hé toa do ba chiéu (X,Y,Z) du
kién tai khu vuc Cong trudng s& duoc giao cho Nhd thau vao ngay bat dau cia
Hop ddng. Ba diém nay s& duoc lua chon trén co so thoa thuin chung giira
Chii ddau tw va Nha thau. Cac diém qui chiéu nay phai duoc Nha thau danh
du va bao vé thich dang.

Nha thau phai c6 trach nhiém bao v€ gilr gin cdc moc lién quan trong sudt qua
trinh thi cong.

2.10.1.2. Dbi véi thiét bi co dién

Nha thau s& théng nhit cung v6i Chi dau tir xac dinh dudng tim va cic mirc
chuan dé lap thiét bi tr cac di€ém chuan do Chu dau tw cung cap.

Trong qua trinh lap dat, Nka thau phai bao vé can than tat ca cac diém méc
phuc vu cong tac lap dat. Néu Nha thau di chuyén hodc [am hu hdng céc diém
moc nhu duong Giao dién, coc danh dau, v.v., Nha thau phai phuc héi day du
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2.10.2.

2.10.3.

2.11.

2.11.1.

2.11.2.

va chinh x4c bang chi phi ctia minh.

Trong qué trinh ldp dit, néu phat hién sai sot vé vi tri, cao trinh hay su can
chinh cua Cong trinh, Nha thau phai thong bao ngay cho Chu ddu tir vé nhiing
sai sOt do va tién hanh nhiing sira d6i can thiét bang chi phi ctia minh, dap ung
yéu cau cua Chu ddu tu.

Cho du c6 bat ky su xac nhan nao cta Chi dau tw dbi v6i mit bang thi cong,
cac duong phan gidi hodc cac cao trinh moéc ma Nha thau da nhan, Nha thau
van phai chiu trach nhiém vé viéc lap dat chinh xéc trang thiét bi.

Bo tri bo sung

Trong khi thi cong, Nha thau phai hoan thanh viéc bé tri téng thé bang cach
dit cac coc, mbc theo nhu cau.

Céng tc gidm sdt ciia Nha thau

Nha thau phéi cung cip cac giam sat vién can thiét tai Cong trudng trong sudt
qué trinh lap dat Thiét bi va Chi huy tai Cong trudng hodc dai dién s& phai
giam sat lap dat thuong xuyén tai Cong truong. Nha thau phai thué doi ngii ky
thuat vién trinh d¢ cao va co6 kinh nghi¢ém chuyén mon va cac giam sat vién co
chuyén mon gidm sat tai Cong truong.

Dung cu lap dit
Dung cu ldp ddit do Chii dau tw cung cdp

Nha thau phéi chiu trach nhiém bao quan, phuc hoi, bao dudng céc thiét bj va
dung cu lap dat do Chu dau tw cung cap trude khi ban giao lai cho Chu dau tuw.

Viéc s dung cau truc gian may phuc vu lcfp dat

Sau khi Chu dau tw nghi¢m thu 1§'1p dat cau truc tai nha may (dugc thir tai dam
bao yéu cau van hanh an toan). Cau truc nay s& duoc Chi dau tw ban giao cho
Nha thdau dé phuc vu cong tac lap theo hop dong ndy. Nha thau phai st dung
cau truc theo quy trinh di dugc phé duyét boi Chu ddu tir. Moi bt thuong xay
ra d6i v6i cau truc phai dugc Nhd thau bao cio ngay véi Chu dau tu dé kip
thoi ph01 hop xu ly. Nha thau phai ty sua chita cac hu hong (neu cd) cua cau
truc bang chi phi ciia minh néu hu hong d6 1a do 16i ctia Nha thau.

Nhén vién van hanh cau truc da duoc dao tao va cap gidy chimg nhén theo quy
dinh hi¢n hanh.

Trong qua trinh van hanh Cau truc, Nha thdau phai phdi hop va phuc vu t6t cac
nhu cau thich dang khac cta cac Nha thau khdc hodc cua Chii dau tw.

Cho du cau truc da duoc ban giao cho Nhd thau nhung khi c6 yéu cau ctia Chu
dau tu, Nha thau phai ban giao ngay 1ap tirc cho Chu dau tu ma khéng c6 y
kién gi khac.

Sau khi hoan thanh cong tac lap, Nha thau phai c6 trach nhiém bao dudng,
phuc hai lai cau truc nay trude khi ban giao lai cho Chu dau tuw.
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2.11.3.

(1)

2)

()

2.12.
(D

2)

2.13.
(D

2)

€)

(4)

Thiét bi Nha thau

Ngoai nhirng dung cu phyc vu cong tac lap dat ma Chu ddu tw d3 cip va ban
giao nhu da néu trén, Nha thau phai cung cap moi phuong tién va dung cu
lap dat cac thiét bi theo Hop ddng nay (bao gom ca dung cu déc biét va dung
cu thong thuong), cac thiét bi nang ha nhu cu, toi va day toi, puli, gian giao,
v.v. phuc vu lip dit. Chi dau tw khong co trach nhiém cung cap thém bat ky
phuong tién, dung cu gi. Gian giao phuc vu cong tac lap dat phai vimg chic,
duoc che chin dé bao dam diéu kién 1am viéc an toan. Tat ca cac Thiét bi Nha
thau cung cip tai Cong truong s€ duoc danh riéng s dung trong qua trinh
thyc thi Hop ddng. Nha thdau khong dugc phép van chuyen thiét bi khoi Cong
truong néu khong co su chap thuan cua Chu ddu ti rang nhimg thiét bi d6
khong can thiét cho qué trinh thuc thi Hop déng.

Trur truong hop dugc quy dinh khac trong Hop ddng, sau khi hoan thanh Cong
trinh, Nha thau s& van chuyén tit ca cac thiét bi va nguyén vat liéu thira khoi
Cong truong.

Nha thau phai thuc hién cac bién phap can thiét dé dam bao tuyét ddi cho cac
thiét bi cia Cong trinh ciing nhu tu chiu trach nhiém bao quan cac trang thiét
bi, mdy moc va phuong tién thi cong cua minh. Cac phuong tién, may moc,
thiét bj chuyén dung phuc vu thi cong Cong trinh phai ¢ trong tinh trang tot,
an toan, duoc dang kiém va cip phép sir dung béi cic co quan chiic ning.

Cung cip nguyén vit li¢u

TAt ca cac vat tu, vat liéu, phu kién lép dat cho Cong trinh néu do Nha thau
cung cip phai dam bao theo dung céc tiéu chuan k¥ thuat néu trong thiét ké k§
thuat da dugc phé duyét va cac qui pham k¥ thuat hién hanh cling nhu nhiing
qui dinh chuyén nganh.

Nha thdu cung cap thiét bi s& cung cap son va cac vat liéu han cho ting thiét
bi. Nha thau lap dat phai thuc hién cong tac to6 hop, lap dat va son hoan thién
theo dung qui trinh va yéu cau k¥ thuat.

Ciac chu y chung ddi véi cong tac lap dit

Cong tac lap dit cua Nha thau d6i voi gbi thau phai tuan thu theo ding cac tai
liéu da dugc Chu dau tw phé duyét va cac qui trinh, qui pham hién hanh. Moi
hu hong thiét bi do 16i cua Nha thau trong qué trinh lap dat s€ do Nha thau
chiu trach nhiém boi thuong va Nha thau cling s€ bi phat Hop dong do cham
tién do cong trinh.

Nha thau phai chiu trach nhiém véan chuyén thiét bi tir kho trung chuyén toi vi
tri lap dat cudi cung.

Thiét bi hodc céc chi tiét duoc lép dat khong duoc chiu cac ting suit qua muc
cho phép trong qua trinh lap dat.

Nha thau phai chiu trach nhi€ém bao dam réng viéc lép dat trang thiét bi duoc
tién hanh ding theo cac duong phan gidi va cao trinh mde, phu hgp véi cac
hudng dan cia Nha ché tao va cac yéu cau cua Chu dau tu.
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()

(6)

(7)

(8)

)

(10)

(1)

(12)

(13)

(14)

Viéc can chinh thiét b phai duoc thuc hién chinh xéac; dung sai phai phu hop
v6i quy dinh cia Nha ché tao hoac nhu da thé hi¢n trén cac Ban ve.

Dinh vi cac bd phan can cin chinh phai thuc hién béng cac dung cu do chinh
xac. Nha thau phai ghi lai gia tri cac khe hé va céac gia tri lap dat vao nhat ky
thi céng. Ban sao cua cac nhat ky thi céng nay phai duoc ndp cho Chu ddu tu.
Sau khi can chinh, cac by phan nay phai dugc dinh vi chic chin béng cac chét
dinh vi, bu 1ong, dai dc, khép, v.v.

Nha thau phai dam bao rang cac chi tiét mong, néo dit sin trong bé téng cua
trang thiét bi dugc lip dit theo Hop ddng nay phai dwoc dinh vi va cin chinh
chinh xac va phai dugc d& chic chan dé tranh dich chuyén khi d6 bé tong. Cac
bu 16ng, dai 6¢ va vit can chinh phai dugc chdt chit va chac chin. Cac ném
thép phai duoc cb dinh bang phuong phap han. Khong dugc sir dung cic ném
g0.

Nha thau phai 1ap dat, kiém tra va bao dam vi tri chinh xac ctia cac bd phan,
chi tiét dat sn, cac hoc cho thiét bi theo ban v& thiét b truée khi d6 bé tong va
phai ghi vao Bién ban nghiém thu hodc nhat ky thi cong ctua Nhd thdu tat ca
cac s6 do va kich thudc quan trong. Ban sao cua cac Bién ban nghiém thu
hodc s6 nhat ky thi cong nay phai duwoc ndp cho Chii dau tw kiém tra va phé
duyét trudce khi d6 bé tong.

Nha thau phai c6 trach nhiém ban giao mit bang thi cong bing Bién ban ban
giao cho Nha thau xay dung sau khi da lap dat xong cac bd phan, chi tiét dat
san, cac hoc cho thiét bi d& Nha thau xiy dung thi cong phan bé tong. Moi sai
sot x4y ra (néu cd) so v6i ban vé thiét bj da dugc phé duyét va cung cap cho
Nha thdu phai duge Nha thdu khac phyc bang kinh phi ctia minh.

Nha thau phai bao cio ngay 1ap tic cho Chii ddu tir biét vé bat ky 15i thudc vé
ché tao lam anh hudng to1 viée lap dat chinh xac thiét bi dé Chu dau tw xem
x€t va phé duy¢t quy trinh stra chira va di€u chinh cac 161 do.

Nha thau phai cung cap cic néo, chém va giang can thiét d¢ dam bao sy cin
chinh chinh xac va d¢ 6n dinh cua cac bo phan, chi tiét s& duoc 1ap dat. Tat ca
cac néo va thanh giang tam thoi phai chiu dugc cdc tai trong tinh, sirc gio, cac
luc dia chan va cac ing suat nay sinh trong thi cong, vi du nhu trong khi do bé
tong; va phai gitr nguyén & vi tri d6 cho dén khi n6 c6 thé dugc thio ra ma
khong anh huong dén su 6n dinh cua thiét bi.

Céc cong tac han, cit bang han hoi va khoan trén cac thiét bi chi duogc phép
tién hanh khi dugc su chap thuan cua Chu dau tuw.

Sau khi han cac hé théng dudng ng dau nuée, khi... Nha thau phai thuc hién
cong tac lam sach bén trong duong dng d6 bang cach sir dung bom de bom
dau tuan hoan vao bén trong dudng & ong do va dung bua go nhe tai cac mdi han
dé cac chat can bo bén trong duong 6ng dugc day ra ngoai. Qua trinh 1am sach
nay két thuc khi khong con cic chit cin ba bam vao ludi loc.

Néu céc két cau phu tro duoc han vao trang thiét bi phuc vu muc dich lz"lp dat,
cac két cau nay phai dugc thdo roi va chuyén di khi hoan thanh céng viéc,
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(15)

(16)

(17)

(18)

(19)

2.14.

2.15.

2.16.
2.16.1.

ddng thoi bé mat trang thiét bi phai dwoc phuc hdi trang thai ban diu bang
phuong phap mai va son lai.

Khi lap dat, phai dic biét cha ¥ dé khong 1am anh huong dén cac bé mat trang
thiét bi di duogc trang kém hodc da dugc xu ly dac biét. Trong qua trinh luu
kho va van chuyén hoic sau khi lap dat, phai chu y ngin ngira cac vét gi sét
hodc cac tap chit khac bam trén cac bé mat da trang kém hodc da hoan thién.

Trong qua trinh 1ap dat, phai trang bi cac vo boc hodc 16p phu bao vé phu hop
cho cac bo phan bing kinh hodc cac bd phan khac d& hong, va phai 4p dung
mot 16p mang chéng dn mon dé bao vé cac bé mit da duoc gia cong hodc co
mau sang chua c6 16p son phu.

Sau khi lép dat hoan chinh, trang thiét bi phai dugc son hoan thién t¢1 mirc co
thé, tuan theo cac yéu cau ky thuat son & muc “Xu ly bé mat va son”. Tat ca
cac phan son hdng phai dugc stra chira kip thoi.

Nha thau phai thuc hién loc dau va nap dau cho toan bd cac may bién ap va
cac h¢ thong dau khac.

Sau khi 1ap ddt Nha thau phai vé sinh théng rira toan bo hé théng duong dng,
kiém tra tong thé cac bu long, dai oc, cac dau ndi dién... trude khi dua vao
van hanh.

Cac phuong tién di lai tai Cong truong

Bang chi phi ctia Nhd thau, Nha thau phai trang bi cac phuong tién di lai
trong va ngoai cong truong d€ phuc vu cong vi¢c va sinh hoat.

Cac cudc hop

Nha thau hoac Pai dién ctua Nha thau phai tham gia vao cac cudc hop tién do
va phoi hop tai tru sé cia Chu dau tw hodc tai Cong truong do Chu dau tu
triéu tdp. Cac cudc hop nay noi chung dieén ra dinh ky va dugc thdong bao
trudc, nhung cling c6 thé dugc triéu tap dot xuat theo y cua Chu dau tuw.

Nha thiu phai lap tirc thong bao cho Chu dau tw bat ky sy cd bat thudng nao
ma Nha thau cho rang can phai c6 cudc hop dic biét.

Chuong trinh phai bao gdm viéc phé duyét cac bién ban cia cac cudc hop
trudce, tien do thi cong va phan tich cac kho khan gip phai trong thi cong.

Bién ban cua cudc hop sé dugc Chu dau tw chuan bi va sau khi cic bén tham
gia nhat tri s€ dugc coi l1a van ban xac nhén cac tuyén bo, chi thi va quyét dinh
dién ra trong cudc hop.

Bio cdo tién do

Gidi thiéu chung

Bio céo tién d6 hang tuan, thang, quy, nim s& do Nhad thau cung cip trinh bay
tinh hinh thyuc t€ thuc hién tat ca cac hang muc trong qua trinh thi cong trén
Cong truong.

=
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2.16.2.

2.16.3.

Bao cao tuan tai Cong truong

MBJi tudn vao ngay dugc quy dinh boi dai dién Chu dau tw, Nha thau phai giri
mot bao cao tién do thi cong hién truong véi cac ndi dung cu thé sau:

2.16.3.1.
Cudi mdi thang, quy va nim Nhd thdu phai giri mot bao cdo tién do thi cong
hién truong véi cac ndi dung cu thé sau:

2.16.3.2.
Hinh thtrc ctia bao cdo phai dugc Pai dién Chu dau tur phé duyét.

2.17.

Téng két cac cong tac thyc hién, cac van dé tdn tai.

Tién d6 thuc hién so voi Chuong trinh méi nhat di dugc thoa thuan giira

cac bén.

Du kién tién do tuan tiép theo.

Céc thi nghiém thyc hién va duy kién.
Danh sach nhan vién.

Danh muc thiét bi Nha thau.

Thoi tiét hang ngay.

Danh muyc céc yéu cau.

Bdo cao thang, quy, nam tai Cong truong

No6i dung

Tong két cac cong tac thuc hién, cac van dé ton tai.

Tién do thuc hién so véi Chuong trinh méi nhat di dugc thoa thuan giira

cac bén.

Du kién tién d6 thang, quy hodc nim tiép theo.
Céc thi nghiém thyc hién va duy kién.

Strc khoé va an toan.

Danh sach nhan vién.

Danh muc thiét bi Nha thau.

Thoi tiét hang ngay.

Bang ké vit liéu, thiét bi bao quan tai Cong trudng.
Tinh trang thanh toan.

Danh muyc céc yéu cau.

Cac anh mau: tong thé va chi tiét (5 anh trong mot thang, 18 x 24 cm ).

Hinh thtc

Don dep Cong truong va phuc hoi méit bang

Nha thau phai don dep, vé sinh sach s& khu vuc thi cong sau cudi modi ngay
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2.18.

lam viéc.

Trude khi phat hanh Chang chi Ban giao toan bo Céng trinh, Nhd thau phai
xin phép Chii ddu tw dé thao d& cac co so tai Cong truong va sau khi nhin
dugc sy dong ¥ phai thao d& khoi Cong trudng tat ca cac thiét bi, kho tang,
nha tam, co s& va cic phuong tién khac va cac do vat ma s& khong con can
thiét dé thyc hién cac nghia vu con lai theo Hop dong.

Tat ca viéc thdo d& nay va viéc phu hdi mit bang Cong trudng phai duoc thuc
hién theo yéu cau cua Piéu kién Hop déng Néu Nha thau tir chdi thyc hién
viéc thao d& va phuc hdi theo dung tiéu chuin qui dinh trong vong ba thang ké
tir thoi diém phat hanh Chimg chi ban giao cubi cing, Viéc thdo d& va phuc
hoi c6 thé duoc thuc hién boi don vi khac theo y ctia Chui ddu tir sau 14 ngay
thong bao, va chi phi thio d& s& do Nhd thau chiu.

Ban vé, tai liéu bién phap thi cong do Nha thau thuc hién

Nha thdu s& chiu trach nhiém thuc hién tat ca thiét ké ban vé bién phap thi
cong va cac tai liéu lién quan dén lap dat thiét bi co dién va cong tac Ién quan
khéc cho cac Cong trinh theo Hop dong.

Mbt danh muc cac ban vé, so dd, cac tinh toan thiét ké bién phap thi cong trinh
ndp cho Chu dau tw s€ dugc Nha thau lap trudc khi bat dau giai doan thi cong
c6 su thong nhat cua Chu dau tw.

Tuy nhién, & giai doan sau, Chii dau tw s& c6 quyén yéu cau bat ctr tai liéu bd
sung nao néu thay can thiét.

Thiét ké ban v& bién phap thi céng ctua Nha thau phai dam bao an toan cho
ngudi, thiét bi trong qua trinh thi cong 1ip dat. Tuy nhién, ching ciing khong
duoc thiét ké qua muc, gy ling phi.

Céc ban v& Thiét ké bién phép thi cong va cac tai liéu lién quan phai dugc Pai
dién Nha thau ky duyét trudce khi @€ trinh cho Chu dau tu phé duyét.

2.18.1. Pinh dang va danh sé
2.18.1.1. Dinh dang

T4t ca cac ban v& phai dugc vé trén khd gidy A tiéu chuan ISO, khi c6 thé thi
trén kho A1 va doi véi cac ban v€ so do dién trén kho A3.

Céc ban v€ phai tuan theo ISO-3272.

Céc tai liéu dugc trinh khong phai 1 ban vé va tai liéu ciia nha san suat phai
dugc trinh bay trén kho A4.

T4t ca tai liéu phai bang tiéng Anh va tiéng Viét va cac chit viét tit phai duoc
giai thich. Tat ca cac tinh todn va thong tin k¥ thuat phai theo h¢ don vi SI. Tat
ca cac kich thudc phai theo hé mét va trong luong theo tan mét. Tat ca cac ban
v€ s€ dugc chia theo ty 1¢ phu hop.

Khung tén va nguyén tac danh sb ban v& phai dwoc Chii ddu tw phé duyét.

2.18.1.2. Khung tén

G
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T4t ca cac tai liéu phai bao gdm khung tén véi cac chi tiét sau:

— Tén Chu ddu tu.

— Tén cua don vi Giam sat cta Chu dau tu.

— Mai s6 phan Diéu kién k¥ thuat twong tmg.

— Tén Nha thau va néu cb, tén ctua Tong thau, Nha thau phu.

— Ngay thang, tén va s6 hiéu cta tai liéu va mdi lan phat hanh méi phai dugc
danh dau ky hi¢u stra doi.

Trang thai ctia bat ky tai liéu nhu "Thong tin", "Dé phé duyét", "Dé thi cong",

"Dugc Dai dién Chu dau tw phé duyét (ngay)", "Nhu da ché tao”, "Hoan

cong" phai duoc Nha thau danh dau 10 rang.

2.18.1.3. Hé théng danh sb

Tat ca cac tai liéu do Nha thau dé xuat s& duoc liét ké theo hé théng danh sd
quy dinh trong Hop dong.

Nha thau c6 thé ap dung dong thoi cach danh sb riéng ciia minh va ding sb
nay tuong ung nhu 1a s6 tham chiéu thir cap.

2.18.1.4. Ky hiéu ban v&

2.18.2.

2.18.3.

Nha thau s& soan ra ky hi¢u ban v& cho tat ca cac loai tai liéu do minh va Nhd
thau phy lap trinh bay sd tai liéu, tiéu dé, ban stra doi, tinh trang phé duyét,
cung voi s6 tham chiéu va ngay tuong ung. Nha thau s& goi cac ban copy méi
nhat cia tai liéu c6 ky hiéu cho Chi dau tw trong khoang thdi gian ba (03)
thang mdt 1an hodc theo yéu cau cua Chi ddu ti.

Quyén so hitu cdc ban vé va so liéu

Tat ca cac ban v€, cac chi tiét, bang ké vat liu va bat ky thong tin, tai li¢u
khac do Nha thdau cung cap s€ thudc quyén s& hiru ctia Chu dau tw va khong
duoc hoan tra lai.

Phé duyét thiét ké bién phdp thi cong

Trudc khi dé trinh cac thong tin lién quan dé phé duyét, Nha thdu sé& chiu trach
nhiém dam béo tat ca cac thiét ké, ban v&, cac dit liéu dic tinh ky thuat va cac
tai liu tuong tu ké ca cac thiét ké, ban v&, cac dir liéu dic tinh ky thuat cho
cac hang muc thudc quyén so hitu, tuan theo cac yéu cau cua Hop dong vé tat
ca moi mat.

Nha thau cling s€ chiu trach nhi¢m trinh bay cu thé cho Chu dau tr moi van dé
minh dé xuét khong phi hop voi Tiéu chuan k¥ thuat va chiu trach nhiém xac
dinh nguyén nhan va diéu chinh cac dé xuat do.

Trude khi Pai dién Chii dau tr phé duyét cac hang muc trong Gng, moi vat tu
theo don dat hang, chiu trach nhiém vé ché tao va cac cong vi¢c thuc hién sé
do Nha thau chiu.

Trong qué trinh 1dp rép hodc thir nghiém, tit ca cc chinh stra do Chui dau tu
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2.19.

(1)

2)

3)

(4)

phé duyét s& dugc phd bién va dung két hop cho moi thiét bi c6 dic tinh tuong
tu co trong Hop dong.

Mai khi Chu dau tw yéu cau chinh stra cac ban v& hodc céc tai liéu khac thi cac
ban vé do, v.v... s€ duoc d¢ trinh lai cho Chu dau tu.

Nha thau s& khong duge quyén c6 gia han thoi gian khi cac thiét ké hodc ban
v€ chi tiét bi loai bo.

Nén thao ludn rd rang quy trinh phé duyét trong qué trinh thuong thao Hop
dong.

Céac ban v€ hoan cong, cac ban vé luu.

Ngay sau khi Thiét bi va cac Cong trinh xay dyng phu khac hodc bat ky phan
nao dugc xay dung hodc lap dat hoan chinh, Nha thau phai bao dam rang cac
ban vé dugc phé duyét sé duoc hiéu chinh dé thé hién trang thai duogc lap dat.

Nha thau phai cung cap cac ban v& luu cudi cung (ban v& hoan cong) va céac
tai li¢u khac cho Chu dau tw trude khi két thuc Hop dong.

Sb luong cac tai liéu, ban v& hoan cong ma Nha thdu cung cap cho Chii dau tir
do Chu dau tw quy dinh.

CONG TAC CHUAN BI LAP PAT

Chu dau fir s& ban giao cho Nhad thau cac ban v& thiét ké, vat tu, vat liéu, phu

kién can thiét, dung cu lip dat dic biét can thiét cho cong tac lip may (néu

co).

Trugc khi bét dau cong tac lap dat, Nha thau phai kiém tra k§ ludng mit bang

Cong truong, tat ca cac bé mong va cac két cau khac noi cac trang thiét bi

dugc cung cap theo Hop dong nay s€ duoc lap dat cting nhu sy phu hop cua

cac b¢ mong so voi cac ban v€ lap dat. Ket qua cua cac kiém tra nay phai dugce

bao cdo kip thoi cho Chu dau tw d€ c6 thé tién hanh cac sira chita cho nhiing vi

tri khong phu hop trude khi bat dau lap dat. Tat ca trang thict bi phai duoc vé

sinh k¥ ludng khong con bui, cat, can, cau ban, v.v. trude khi lap dat.

Nha thau phai chuan bi va nop cho Chii dau tw cac bién phap t6 chire thi cong,

t6 hop va lap dat, cac giai phap ky thuat trong thi cong va cac bién phap dé

dam bao chat luong cong tac to hop va lap dat dé Chu dau tu xem xét.

Nha kho, 1an trai va bai t6 hop:

Bén moi thau s& xay dung kho (ca kho kin va kho ho) va ban giao cho Nha

thau ldp dat van hanh va bao quan, chi phi van hanh-bao dudng-stra chira néu

c6 trong qua trinh thyc hién s& do nha thau Lap dat thiét bi chi tra.

Quy md, yéu ciu cua kho bai luu trit, t6 hop thiét bi:

— Nha kho vinh ctru: Quy mé vinh ctru, bao gdm hé tl}éng chiéu sang, hé
thong thong gid, hé thong phong chdy chita chay. Thiét ké phai dugc Chu
dau tw phé duyét.
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(5)

(6)

(7)

(8)

)

(10)

(11)

(12)

— Nha kho tam thoi: Quy mo tam thoi, bao gém hé théng chiéu sang, h¢ théng
phong chay chita chay.

— Bii t6 hop va kho ngoai trdi: Bao gdm hang rao va hé thdng chiéu sang.

Nha thau phai thuong xuyén theo doi, kiém tra viéc bdc d, van chuyén, bao
quan thiét bi vat tu tai Cong truong (bao gdom ca say may phat).

Nha thau phai chu ¥ t6i cac diéu kién khi hau dic trung cua Cong truong, va
ap dung cac bién phap va cac tiéu chuan hoic quy pham dé bao quan t6t cac
thiét bi, vat tu vat liéu do Chu ddu tw giao dé 1ap dat. Cac thiét thiét bi, vat tu
dac biét nhu: Truc td may, rotor, stator, cuc tur, thanh dan, ton tu, may diéu
tdc, secvormotor, canh huéng,....Phai dwogc Nha thau bao quan theo cac quy
trinh bao quan, luu kho dugc cung cap bdi nha cung cap thiét bi co dién. Cac
truc to may phai duoc xoay (tr6) dinh ky theo quy dinh, Cac thiét bi co két cdu
16n (vanh tinh canh huong, nap day budng tua bin, vanh day canh huong, bdn
dau 6 dg,...) phai duoc bao quan sao cho tranh bién dang do thay d6i nhiét do
cuia moi truong.

Nha thau chuan bi mit bang t6 hop thiét bi, san t6 hop kiém tra lip rap thiét
bi, cac dan gido, gia dd, ... phuc vu cho cong tac lap dat.

Nha thau phai chuan bi moi cong viéc c6 lién quan dé hoan thanh cong tac gia
cong phu ki¢n, lap dat va dua vao su dung cac thiét bi cua cong trinh theo goi
thau nay.

Nha thau phai cung cip tat ca cac thiét bi nang, thao tac va van chuyén ma ho
can thi€t tai cac nha kho, khu vuc kho bai va dé hang hoac noi nao do tai Cong
truong.

Nha thau s& dua ra cach bd tri riéng cua minh lién quan dén hé théng deén
chiéu sang cac khu vie do Chu ddu tw chi dinh. Nha thau s& cung cap day du
dén chiéu sang dé dam bao diéu kién thi cong an toan cho tat ca cong nhan
trén Cong truong.

Tat ca cac dung cu do yéu cau cho viéc kiém tra thong sb dam bao phai dugc
cung cip boi Nha thau nhung van thudc sé hitu ctia Nhd thau. Nhitng dung cu
do nay phai phu hop véi tiéu chuan cho cac kiéu do va phai cé chimg chi dinh
cd hoac dugc dinh cd tai Cong trudng.

Trude khi lap dat, Nha thdu phai:

— Kiém tra tinh trang, chét luong, sé lugng cia cac chi tiét, cum chi tiét dé
phat hién cac hu hong, khuyét tat, thi€u hut néu c6 va bao cao cho Chu dau
tu.

— Kiém tra tinh trang cdc nhan mac cua cac chi tiét, thi€t bi (néu c6) dé phat
hién kip thoi cac dau hiéu nhan, méc bi tay sua.

— Kiém tra tai hién truong va kiém tra cac chi tiét dat sin bé tong dot 1 (néu
c6), c6 dat yéu cau k¥ thuat theo ban v& va yéu cau ctia Nha thdu hay khong
dé cho phép Nha thau dam bao rang cong tac lap dit c6 thé dugc tién hanh
binh thuong.
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(13)

(14)

(15)

(16)

(17)

— Nha thiu phai 1ap qui trinh lap dat, hiéu chinh, chay thir va néu day du cac
bién phap t6 chirc 1ap dat, trinh ty hop 1y bao dam chit luong, yéu cau cong
tac va tién do thi cong cong trinh trinh Chii ddu tw phé duyét

Trude khi bat dau lap, tho lap phai lam quen v6i sach huong dan lap, ban ve
va cac tai liéu khac duoc cung cap bdi nha cung cap thiét bi. Néu c6 van dé gl,
phai tham khao y kién v6i chuyén gia huéng dan lip dit cia nha cung cap
thiét bi tai hién truong.

Tho lip phai lam quen voi tinh nang va théng sO van hanh cta cac dung cu
chuyén dung do nha cung cép thiét bi cip.

Hién truong lap phai duoc chéng gié, chdng mua, ludn sach s&, va phai c6 du
anh sang.

Trudc khi lap, cac thiét bi phai dugc vé sinh toan bd va tdy hét ba via, vét gi,
Vet ban, vét dau, v.v. kiém tra kich thuéc chinh va dung sai lap dat cua céc chi
tiét quan trong, dé diéu chinh hodc xur 1y theo diéu kién thuc té khi lap.

Nha thau phii mua béo hiém trong qua trinh t0 hop, ldp dit thiét bi thude
pham vi goi thau theo qui dinh hop dong.

CONG TAC NGHIEM THU, BAN GIAO

Nha thau phai chuan bi day du cac Hd so sau day trude khi nghiém thu:

— Ban v€ hoan cong, luu y ban vé c6 ghi nhiing sai 1€ch so voi thuc t€, ban vé
xu ly nhiing noi lam sai thiét ke.

— Bién ban nghiém thu phan ngdm, cac bién ban nghiém thu k§y thuat.
— Nhat ky lép dat thiét bi cho cong trinh, cac bién ban xtr 1y ton tai.
— Ban v& vi tri cic coc mdc dinh vi chinh va bién ban nghiém thu céng trinh.

— Bién ban két qua thi nghiém vat liéu xay dung cong trinh va nhiing mau
kiém tra trong qua trinh lap dat.

— Céc chimg chi chit luong vat tu thiét bi d6i vé6i cac thiét bi phu duoc Nhd
thau cap cho cong trinh.

— Va cac tai liu can thiét khac theo cac quy dinh hién hanh.

Nha thau ctr dai dién tham gia cac budc nghiém thu theo qui dinh hién hanh.
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CHUONG 2
PIEU KIEN KY THUAT CU THE

1. CAC PAC TRUNG KY THUAT CUA CAC THIET BI CHIiNH PUQC
LAP PAT THEO GOI THAU NAY

Nhiing thong tin trong muc nay chi mang tinh chat thong tin, lam co sé cho
Nha thdau chuan bi H6 so dé xuat. Cac thong tin cu thé, phuc vu cho vi¢e lap
dat sau nay s€ dugc Chu dau tw cung cap theo Hop dong.

1.1. Tua bin thuy lwe
1.1.1. Mo ta

T6 may phat dién dugc trang bi 3 6 huéng, trong dé hai 6 6 duoc bd tri trén truc
roto may phat va mot trén tryc tua bin. O d& duogc b tri trén gia chir thap trén
va dugc tich hop voi 6 hudng trén ctia may phat. Cac phan cia 6 phai duoc bd
tri ddm bao sao cho viéc thao lap kiém tra, v¢ sinh, stra chira dugc thuan tién.
Tua bin dugc bé tri ndi truc truc tiép vO1 may phat. O do phai chiu toan bd tai
trong phan quay cua tua bin-may phat.
Chiéu quay 1a chiéu kim dong hd tir trén nhin xudng.

1.1.2.  Céc théng sé chinh

Muc nudc dang binh thuong 440,00 m
Muc nudc chét 435,00 m
Cong suit 1ip may (Plm) 124 MW
S6 t6 may (z) 02
Cong suit to may (Ptm) 62 MW
Cong suit tua bin (Ptb) 63,59 MW
Cot nude 16n nhat (Hmax) 130,50 m
Cot nuoc tinh toan (Htt) 119,56 m
Cot nude nhé nhat (Hmin) 111,20 m
Cot nudc trung binh (Htb) 122,59 m
bPuong kinh BXCT (D1) 2,50m
Téc do dinh mic (n) 300 v/ph
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Téc d6 quay 16ng, (n), khoang 600 v/ph

Hiéu suét tinh toan tai (Htt, Ptm) 94,82 %

Luu luong tinh toan (Qtt) 118,50 m3/s

Cao trinh dat tua bin (m) 300,60

Chiéu quay theo chiéu kim d@)pg hé, nhin tir
trén xudng

1.2.  Diéu tde
1.2.1. Mo td

Hé théng diéu toc phai 1a loai thuy lyc k¥ thuat s6 tién tién, co ciu tric du
phong néng, dua trén bo vi xir Iy 14p trinh méi nhit hodc 1a PLC két hop véi
cac mo dun thuy luc co 4p suét thiét ké cao. Ap sudt dau dinh muic ciia hé
thong duoc tam thoi chon 13 12Mpa, ap suit nay duoc duy tri boi bom dau lip
trén bon chira dau. Binh dau ap luc kiéu piston thuy luc duge dy trit ap sut
nho gian chai khi nito dat ngoai binh é4p luc.

Hé thong diéu tdc s& bao gdm cac bd phan chinh sau:
— BO diéu toc dién tu;
— Hé théng giam sat tdc do;
— Hé thdng dau ap luc;
— Hé thdng tich nang dau ap luc;
— Van truot diéu khién to may thuy luc;
— Thiét bi vuot toc co khi thuy lyc;
— Hé théng phan hoi d6 mo secvomoto
— Céc thiét bi do ludng, canh bao va an toan
— May phat téc.
1.2.2.  Tinh nang van hanh
(1) Thoi gian diéu chinh canh hudng
Hanh trinh déng hoan toan: diéu chinh dugc 6 ~ 30 s
Hanh trinh m& hoan toan: diéu chinh duogc 6 ~30's
(2) Dai diéu chinh canh huéng
Dai diéu chinh tdc d6 khong tai: + 10%
Dai diéu chinh han ché 46 m¢ canh huong : 0 ~ 100%
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€)

(4)

()

(6)

(7)

Dai thong s diéu chinh va thong s dit cua bd didu toc

Do dbc diéu chinh (bp) 10~ 10%

Dai dat hé s6 khuyéchdaiKp  : 0~ 20 %

Dai dit thoi hang tich phan (Ta) : 1.5~50s

Dai dit thoi hang vi phan(Ty) :0~2s

Pham vi dit tan s6 ban dau (fg) : 10 ~ 110%

Dai diéu chinh tdc do/tan sd so vai te do/tan sd dinh mac: 90+110%
Dai cong suét dit (Pg): 0 ~ 105%

Budc thay doi phy tai cho phép 16n nhat: > 35MW

Dai chét va thoi gian chét

Dai chet (phan tram cua 50Hz): < 0,01 %. Dai chét dugc dinh nghia 1a d6 thay

601 tan s tuong 601 nho nhat ma van cé thé nhan biét dé cé tac dong lén co
cAu kich hoat diéu tdc cta van truot chinh.

Dai chét do tai secvomotor canh hudng: <2 x107 %

Thoi gian chét dbi voi thao tac trén secvomotor canh hudng tiép theo sau sy
thay doi tan so: <0,2s

Do dao dong tan sb & ché d6 ludi tach biét.

Truong hop chi co hai t6 may van hanh cap ngudn cho ludi doc 1ap véi hé sb

tu diéu chinh 0,5, do dao dong tan s6 do dao dong phu tai 5% (tir 85% dén
90% toan bd cong suat hodc nguoc lai)

— O cot nuée tinh 16n nhét : 0,5 Hz
— O ¢t nude tinh toan : 0,5 Hz
— O c6t nude tinh nhé nhat : 0,5 Hz

Ngudn cap

— Tur hé théng AC £ 220 (V) +10% / -15%

— Tur hé théng DC £ 220 (V) +10% / -20%

Do chinh xac cua tai dat

Do sai I¢ch gitra tai thuc té (? 50Hz va tai dat do thon dién ép & thiét bi dat
khong vuot qua 1% cong suat phat dinh muc cua t6 may. Két qua dat duoc

nay khong c6 su hiéu chinh do khuyéch dai diéu khién (sau khoang thoi gian
kiém tra hang nam)

bo d(‘)clcﬁa duong tai thuc té/tai dat phai trong pham vi 0,9 dén 1,1 1an d6 ddc
1y thuyét.

On dinh

Trong truong hop khong cé su thay d6i nao vé tan so, tai, tin hi€u vao hodc cot
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(8)

1.3.
1.3.1.

1.3.2.

nudc, servomotor khong bi dao dong véi bién do vuot qua 0,2% cua toan bd

hanh trinh & vi tri xac 1ap ma c6 thé do nguyén nhan béi cac anh hudng nhu la

su dao dong cua dau ap luc cua hé thong di€u toc hodc hién tugng nhicu

thoang qua cua thiét bi ki€m soat tan so.

D0 16n ctia dao dong tde do xéac 1ap do hé théng diéu tde khong vuot qua 0,3%

toc d0 dinh mirc cia may phat hoat dong & ché do khong tai.

Do chinh x4c diéu chinh tan s6 khong vuot qua 1%. Thoi gian 16n nhat trd vé

trang thai 6n dinh sau khi thay d6i phu tai khong vuot qua 15 giay.

Pic tinh dong cua hé thong diéu tdc

bac tinh dong cua hé théng diéu toc phai dat duogc b?mg viéc cung cép d@)ng

thoi cac kénh ti 1€, tich phan va vi phan, moi kénh cé thé diéu chinh doc lap

lién tuc cac h¢ s6 khuyéch dai diéu khién.

Nha san xuat diéu toc phai diéu chinh cac thong sé diéu téc dé dam bao d6 6n

dinh toc d§ van hanh khong tai va cé thé dé dua to may 1én ludi véi thoi gian

ngan nhat.

Hai b thong sb phai duoc cung cap:

— M0t cho ché d6 chay khong tai (trude khi hoa déng bd may phat) va & ché
do phat Ién ludi doc 1ap.

— Mot cho ché do van hanh trén ludi binh thudng (trén toan bo dai cong suat).

Van trwée tua bin

Cdc théng s chinh

— S6 luong van :2bo

— Duong kinh trong cua van: 3400mm, dugc diéu chinh theo dudng kinh dng
dan vao tua bin.

— Luu lugng dinh mtrc : 60,76 m3/s

— Cot nudc tinh : 139,40 m.

— Cot nudce thiét ké - 181,22 m.

— Nhiét d6 1am viéc cta hé thong : -10°C ~ +65°C

— Thot gian mé van : 30 ~ 120 gidy (diéu chinh duoc)
— Thoit gian dong van : 20 ~ 90 gidy (diéu chinh duoc)

Cdc churc nang

Céc chire ning ciia van gom:

— Pam bao d¢ kin khit sau khi t6 may phat dimg khan cap.

— Poéng khéln cap trong trudng hop diéu khién tua bin bi hu hong hodc v& éng
trong nap tua bin.

— Théao can tua bin d€ stra chira.
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1.3.3.

1.3.4.

1.4.

1.4.1.

Thiét ké chung

Van thudc loai van buém v6i mét vanh Iam kin lam viéc phia ha luu va mot
vanh lam kin stra chita phia thugng luu. Mot ong 16t dé thao phia ha luu phai
dugc cung cap dé viéc thay thé vanh lam kin 1am vi¢c dugc dé dang.

Chét xoay cua van dugc diéu ,khiér} bang dau ap luc cung cip boi mot hé
thong cap dau doc lap voi h¢ thong dau ap luc di€u toc to6 may. Pong van dugc
thuc hién boi doi trong hodc dau ap luc. Vong lam kin dugc diéu chinh bdi ap
luc nudec.

Van c6 thé truot trén dé tya van va tg"li trong doc truc tac dong 1€n van tur phia
duong ong ap luc cé thé chiu mot phan boi duong ong ap luc.

Tai trong cua xy lanh thuy luc s& duoc truyén mot phan 1én bé tong.

Céc diéu kién van hanh

Van duoc dong sau khi tua bin ngung lam viéc. Van dugc diéu khién khoi
dong va dung binh thuong t6 may phat. Van duoc méd trong diéu kién can
bang ap suat bang cach md van bypass. Pong binh thuong khi khong co dong
chay, ngoai trir c6 thé ¢ ro ri & canh hudng tua bin. Tuy nhién, van duogc thiét
ké d€ cat hiéu qua dong chdy khi di€u khién b phan canh huéng bi hu hong
hoic dong chay tu do do v& dng trén nap tua bin. Viéc dong van trong trudng
hop xa dic biét s& khong tao ra mot cot ap cuc han 16n hon 4p luc thiét ké.

Cic hé thong thiét bi phu

Hé thong nuée lam mat

Hé théng Nudc 1am mat dugce trinh bay trén so d6 nguyén 1y trong tap Ban vé
moi thau.

B tri chung cua Hé thong Nudc lam mat duoc trinh trong cic ban vé xay
dung tuong Gng.

M&i hé théng nude lam mat té may du kién cp nudc 1am mat cho cac bo phan
sau cua t0 may:

— Cac bd lam mat khong khi may phat

— Céc bo lam mat dau 6 dd may phat;

— Céc bo lam mat dau 6 huéng may phat;

— Céc bd 1am mat 6 huéng tua bin;

— Vanh lam kin truc tua bin.

Nudc dugc cung cip tir budng xodn ciia mdi to may véi luu lugng 518,66
m’/gio cho moi t6 may. Cac bd loc tur dong voi hé thong rira ty dong va van
giam ap dugc b tri sau cira vao. Viéc cung cap cho cac nhu cau khac nhau
clia t6 may phat s& duoc phén ph01 tir dau 4p lyc nude lam mat. Nuoc ra khoi
bo 1am mat duoc tip trung vé dau xa va xa xuong ha Iuru t6 may. Dé tranh bun

ling trong cac bd lam mat dau cua h¢ thdng, so dd c6 kha ning thay ddi chiéu
dong chay trong cac by lam mat bang van 4 nga.
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1.4.2.

1.4.3.

1.4.3.1.

H¢ thong nudc lam mat hoat dong tu dong, tirc 1a theo 1énh khoi dong va dung
ctia t6 may. Thao tac dimg s€ dugc tri hodn nho cua ro le thoi gian cung cap
trong mach bao vé cac 6 chdng tinh trang thiéu nudc lam mat trong thoi gian
t6 may nging.

Hé thong cdp khi nén

Hé théng khi nén dugc trinh bay trén so dd nguyén 1y trong tdp Ban vé moi
thau.

Thiét bi hé thong may nén khi va binh chira khi, duoc 1ip trong phong khi nén
tai cao trinh EL. 306.10 m.

BO tri chung ciia may nén khi va binh chira khi duoc trinh trong cic ban vé
xay dung tuong ung.

Hé théng khi nén duoc cung cip cho hai (02) t6 may.
Heé thong khi nén 4p lyc thip nham dap ung cho cac nhu cau khi nén sau:
— Phanh may phat (P=0.8 MPa);
— Khi nén stra chira va cac dung cu cim tay ding bang khi nén (P=0.8 MPa);
— Vanh lam kin stra chita cta truc tua bin (P=0.8 MPa);
Khi nén phanh duoc dugc cung cip boi cac may nén khi cb dinh cung cap vao
binh chira khi V=3m3, P=0.8 MPa. T binh chita nay, khi nén dugc cap cho hé
thong phanh mdy phat, va vanh lam kin stra chira cta truc tua bin cta hai t6
may.
Thong s k¥ thuat cia may nén khi c¢6 dinh:
— Ap suét dinh muc : 1.0MPa
— Luu lugng tinh toan  : 3m*/phut
Hoat dong ctia may nén tram khi nén hoan toan ty dong. Cac may nén khi
chay tu dong theo ap suat trong binh chira.
Mot (01) may nén khi duoc st dung cho van hanh binh thuong va mét (01) dé
du phong. Van hanh binh thuong cac may nén bang cach chuyen d6i cac khoa
gan trén tu diéu khién tai chd. Khi 4p suét giam do su cb d6i voi may nén dang
van hanh, mdy nén khi du phong s€ khdi dong tu dong cho dén khi dat gia tri
chinh dinh.
Cac may nén khi c6 thé nap cho cac binh chira tir a4p sudt khi quyén dén ap
suat lam viéc trong thoi gian khong téi hai gio.
He théng thao can va tiéu nuoc

MO ta hé théng
Hé théng th4o can va tiéu nudc duge thé hién dudi dang biéu d6 trén so do
nguyén ly, viéc thdo can cua duong dan tua bin va hé thong tiéu nudc.

Viéc bo tri tong thé cta cac bom duoc thé hién trén cac ban v& xay dung tuong

=
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1.4.3.2.

1.4.3.3.

ung.
Hé théng thao can

Hé thong thao can dugc cung cap trong Nha may cho viéc thdo can duong éng
ap luc, budng xodn, 6ng xa va doan Ong ngan gitra duong éng ap luc va van
trudc tua bin. H¢ thong duong 6 ong thao can vé6i cac van cach ly va két n01 voi
cac diém thap nhat cia duong 6ng ap luc, van trude tua bin va budng xo0dn voi
ong xa to may. Cac hé thao can duoc lip dit nam doc t6 may tai cao trinh
291,00 m. L6i vao dé kiém tra hé thao can duoc cung cip thong qua cira tham
tir cao trinh 296,80 m qua mot duong ng c6 ban kinh 800 mm va dugc trang
bi v6i mot (01) nip kin nude.

Céac bom théo can phai dugc cung cip véi chire ning diéu khién ty dong va
bang tay. Cac bom phai dugc khéi dong bang tay ¢ ché do thao can dudong dan
tua bin. Khi myc nudc trong hé thu cua cac bom giam dén muc nuéc thip nhit
thi bom s& tyr dong ding. Dé duy tri trang thai kho rao duong dan tua bin, mot
trong cac bom dugc chuyen doi tu dong dén trang thai duoc diéu khién boi
role mirc nuée, duge bé tri trong cac hd thu cua cac bom. Role muirc nuéce co
ba muc chinh dinh: tdc dong, khong tac dong va tin hi¢u khan cip tai muyc
nuéc cao trong hd thu. Thoi gian mong mudn cho viéc thao can tua bin
khoang 4 gio.

Phong tram bom phai dugc trang bi vé6i cira kin nude twong tng véi ap suat &
muc nudc ha luu 16n nhat.

Hé théng tiéu nudc
Nudc 10 ri tir tit ca céac phong trong Nha may thuy dién phai dugc ti€u tan
thong qua cac ranh va hé thong 6ng dén h tiéu nude tai cao trinh 292,20 m.

Lbi vao dé kiém tra hd tiéu nudc duge cung cip théng qua mot cira tham bo tri
tai cao trinh 296,80 m.

Xt ly nude phai duge thuc hién thong qua 2 bom li tam tryc dung, 1 bom van
hanh va cong suat du phong khac. Cac may bom phai duge chuyén doi mot
cach dinh ky tir ché d§ van hanh sang ché d§ du phong va nguoc lai.

Céac bom duoc lip dit trong phong tram bom tai cao trinh 296,80 m, cac bom
tiéu nudc phai 12 loai bom li tAm truc dimg hoan chinh v6i hé thong chan d&
va nang. Nudc tiéu phai duoc thu gom va d6 ddy vao budng chira dau nhiém
ban cua hé tiéu nudce. Tir budng khac cua hd tiéu nudce, nudc khong 1an dau s&
dugc bom tir Nha may théng qua cac dng xa dén ha luu. Trong trudng hop ton
tai dau trong hd thu, nudce tiéu s& duge xa dén hé théng xu ly dau thai nhiém
ban hodc dugc bom ra dén 1 bdn chua trén xe bdn va phai dugc xu ly. Hai
dong co diéu khién van cong va mot bd phat hién giao dién dau/nude phai
dugc cung cip cho su thay doi tu dong hudng cua dong chay cua nude tiéu.
Nudc chay vao trong s& dugc bom ra ngoai Nha may thong qua duong 6ng co
diém cudi tai vi tri bén dudi cong dng xa to may.

Céac bom duoc van hanh moét cach tu dong boi cong tdc muc nudc trong céc hé
thu tiéu nudec.
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1.4.3.4. Heé théng xtr Iy nude 1an dau:

1.4.4.

Hé théng xur 1y nude 13n dau duogc lap dat tai cao trinh 326.00m trong khuén
vién nha may. Cong suat xir Iy 20m>/gid. Ham luong dau trong nudc sau khi
xu ly dat 5 mg/lit. Nudc sau xt 1y duwoc x4 xudng ha lwu nha may ¢ cao trinh
cao hon muc nude ha luu 16n nhét. Ap luc thiét ké cta hé théng la 0,6MPa

Hé thong xir Iy dau tua bin

1.4.4.1. Tong quat

Hé théng xir 1y dau, luu trir va van chuyén diu dugc trinh bay trén so do
nguyén ly HE thong cung cap va xur Iy dau tua bin trong Tap ban vé ho so moi
thau.

Hé thong cung cdp va xu 1y du tua bin bd tri trong Nha may tai cao trinh
215.20 m.

B tri chung cua Hé thong xur Iy ddu dugc trinh trong cac ban vé xay dung
tuong rng.

Hé théng nham xir 1y dau bdi tron trong tua bin va cac 6 ctia may phat. Hé
thong gom co:

— Hai bdn chia ddu 10 m3;

— Mot bon chtra ddu van hanh 5m?;

— Mot bom dau cb dinh Q=3m?/h;

— Mot bom dau di dong Q=3m>/h;

— Mot may loc dau chan khong di dong Q=3m3/h;
— Mot may loc dau ép di dong Q=3m?3/h;

— Mot bd gom duong ong, van, ong ndi mém, céac thiét bi do luong va di€u
khién.

May loc dau thudc loai hoat dong theo mach kin va khong can chuyén dau vao
mot bon khac.

Hé thong xir 1y dau c6 thé hat dau tir mot thiét bi dé xir Iy va bom tra lai sau
khi xtr Iy xong.

Xt Iy dau s& gom:
— Loc va phan ly dau.

— Loai nudc.

1.4.4.2. Céc tinh nang

May loc dau phai c6 kha ning loc dau chira lugng nude toi 1% va ham luong
hat ran t6i 0.5% tinh theo thé tich dé nhan duoc dau sau loc dat ham luong
nuéc khong vuot qua 0.25%, ham lugng hat ran nhé hon 0.02% theo thé tich
va kich c& hat ran con lai khéng 16n hon 40 microns. Lugng dau trong nudc
duoc tach khong 16n hon 0.5% theo thé tich. Két qua dat dugc sau mot lan loc.
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1.4.5.

Hiéu suit may loc dau phai c6 kha ning xt Iy 3000 1/h.

Hiéu suét ctia hé thdng phai sao cho moi bon dau c6 thé duoc xtr Iy ma khong
can duirng qua trinh loc d€ lay ra chat ban tich tu hodc thay bo loc bi tac.

Hiéu suit téi thiéu ciia bom dau phai 1a 30001/h.
Hé thong do heong cdc théng so thiyy luc
So d6 nguyén 1y cta hé thong duge trinh bay trong Tap ban v& hd so moi thau.

Hé thong do ludng cac thong sb thity luc ctia cong trinh dam bao cung cap lién
tuc céc s6 lidu vé muc nudc thuong ha luu, cot nude va luu lugng qua cong
trinh phuc vu cho viéc gidm sat cac thong ) thuy luc va cép tin hi€u cho hé
thong diéu khién ty dong cac t6 may cua nha mdy thuy dién. Hé thong thuc
hién nhiing yéu cdu sau:

— Po va ghi nhan myc nudc thugng luu va ha luu.
— Xac dinh va ghi nhan cot nudc tai cac tO may.

— Xac dinh va ghi nhan luu luong nudce qua timg t6 may va toan bd nha may
(cong don luu lugng theo thoi gian).

— Xac dinh thong s ap luc tai clra vao budng xoan, con xa va éng hut.

— Xéc dinh mtc chénh ap luc qua ludi chin qréc, tai cura nhan nudc, qua do
danh giad dugc muec rac tu lai trén mat ludi de tién hanh vot rac.

Céc thiét bi chinh cua hé théng:

— Thiét bi do so c?ip;

— Thiét bi loc, khuéch dai va dan truyén tin hiéu

— Thiét bi tiép nhan va luu giit tin hiéu thir cap.

Thiét bj do so cép 1a cac Sensor (cam bién) vé mirc nude, ap suit va luu tde

dong chay. N6 la cac bo cémqbié’n siéu am (Ultrasonic transducer) hay Radar.
Tin hi¢u dau ra dugc qui chuan dudi dang dong tuong tu, cuong do 4-20maA.

Céc tin hiéu do duoc loc, khuéch dai va truyén dan toi khdi thiét bi thu cap.
Tai day céc tin hiéu do duoc s6 hoa (qua khdi PLC). Két qua do theo thoi doan
(t) xac dinh trudc dugc hién thi lién tuc trén cac dong hd cua khdi thiét bi thir
cap bd tri & phong diéu khién trung tdm. Mit khac duoc két ndi véi mang
diéu khién may tinh dé cung cap cac dit liéu phuc vu cho chuong trinh diéu
khién tu dong va luu giit cac két qua do trong sudt thoi gian van hanh.
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1.4.6.

1.4.7.

1.4.8.

1.5.
1.5.1.

1.5.1.1.

1.5.1.2.

1.5.1.3.

1.5.1.4.

1.5.2.
(1)
2)
€)
(4)
(5)
(6)
(7)
(8)
)
(10)

Hé thong théng gi6 va diéu hoa khong khi (thudc pham vi cung cdp va ldp dat
ctia goi thau NNI1-LD-GT0S)

He¢ thé:ng xit Iy va cdp nwée sinh hoat (thude pham vi cung cdp va ldp dét cia
goi thau NNI1-LD-GT08)

Hé thong phong chdy chita chdy (thudc pham vi cung cdp va ldp ddt cia goi
thau NNI1-LD-GT09)

May phat dién

Mo ta

Kiéu may phat

Ba pha tryc dung, kiéu treo, hé thong 1am mat tuan hoan kin hoan toan (Phﬁn
bao boc tao khoang bé tong xung quanh may phét dugc day kin phia trén bang
san kim loai).

Phan d& va din huéng phan quay

Toan bd t6 may (tua bin va may phat) 1a kleu treo, mot b 6 d& - 6 hudng tich
hop lap dat trén gia d& trén may phat, mot 6 huéng may phat lap trén gia do
dudi.

Kich tur

H¢ thong kich tir 1 loai kich tir tinh truc tiép duoc cip ngudn béi cau thyristor
nbi qua may bién ap kich tir dén dau ra trung thé ctia may phat.

Lam mat

Hé thong lam mat khong khi tu luwu tudn hoan kin di qua céc b 1am mat gi6 va
duoc ha nhiét d6 nho nudce lam mat.

Cdc théng sé chinh

Cong suit phat lién tuc dinh murc: Sn =73MVA.

Hé s6 cong suat dinh murc: cos en= 0,85 (tré pha); 0,9 (sém pha).

Cong suit tic dung dinh mirc: Pn = 62 MW.

Pién ap dinh muc tai dau ra stator: Un = 13,8 kV.

Pién ap chiu dung tan sb cong nghiép (1phut) = 38kV

Tan s6 dinh mtre: fn = 50 Hz.

Dién ap chiu dung xung sét (1,2/50us) =95kV

Téc d6 quay dinh mirc: Nn = 300 v/ph.

Téc d6 16ng tdc 16n nhét: 600 v/ph.

Mat do dong dién:

- Cudn day stato: 3,2 A/mm?
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~ Cudn day roto: 3 A/mm?

(11) Cép cach dién cua cudn day:

= Cuoén day stato: cap F

= Cuoén déy roto: cip F

(12) Ti s6 ngén mach (bio hoa): > 0.8

(13) M6 men quan tinh cua phan quay (GD?): (GD?) =2100 T.m>

(14) Nhiét do 16n nhat ciia nude vao bo lam mat: 30°C.

(15) Nhiét do khong khi ra khoi by lam mat: 40°C.

(16) Hé s hoa tan thong tin (THF) cua dién 4p giita cac dau ra tung pha: 1,5%

1.6.
1.6.1.

(1)

2)

(Tiéu chuan IEC).

H¢ thong kich tir may phat

Mo ta

Hé théng kich tir va AVR la b kich tir tinh, co nguén dién 4p duoc cép truc

tiép tir cac ddu ra may phat qua may bién ap kich tir dugc thé hién trong céac
ban v€ lién quan. N6 bao gdm:

— May bién ap kich tir loai cach dién kho,

— Cau thyristor v&i cau chi,

— May cat kich tu,

— Thiét bi dap tir,

— B diéu chinh AVR loai s6 v&i thiét bi bao hiéu, kiém tra va diéu khién.
Hé thdng kich ti/AVR s& thuc hién cac chirc ning sau day:

— Piéu khién ty dong dong kich tir sao cho cong suat phat ciia t6 may mam
trong duong cong hi¢u suat cho phép, dong thoi duy tri di€n ap va cong suat
v6 cong theo yéu cau cua h¢ thong.

— Bao dam on dinh dién ap trong cac diéu kién su cb,
— Cho phép van hanh bang cach kich tir bang tay dé dat duoc:
+ Giai thay doi dién ap rong khi may khong mang tai va khong két ndi véi
ludi,
+ Dién ap kich tir bat ky khi may mang tai.
— Kha ning ngit kich tir nhanh ctia may phét khi co tac dong cua bao vé.
— Mot phuong thic van hanh bang tay va 3 phuong thire ty dong:
+ Piéu chinh hé sé cong suat hoic cong suat khang (kVAr)
+ Diéu chinh dién ap

+ Can bang bién d6 dién ap ludi va may phat
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- Chuyén doi tu dong sang diéu chinh béng tay khi h¢ théng tu dong bi su cd.
— Diéu phbi cong suat vo cong.
— Ham dao dong dién ap khi tram cung cép tai theo phuong thirc ‘doc lap’.
— Hé thdng 6n dinh cong suat (PSS) tac dong tai moi thoi diém.
1.6.2. Cdc ddc tinh chinh cia thiét bi

(1) D06 chinh xé4c cua hé thong kich tir: <0,5%
(2) Dao dong tan sé dinh mc: +1%
(3) Thoi gian dap Gmg ctia hé thong kich tir: <0,3 giay

(4) Dong dién g véi dién ap kich tir 16n nhét lau dai so véi gia tri dinh mirc:
110%

(5) bién ap kich tir cudng birc so voi dién ap kich tir dinh mirc: 160%

(6) Dong dién kich tir cudng btrc so vdi dong dién kich tir dinh murc:170%

(7) Thoi gian van hanh cudng birc nhé nhit: 20 gidy

(8) Gidi han thay ddi dién ap so véi dién ap dinh mirc: +5%

(9) Dai diéu chinh dién 4p ty dong: 10 +130%
(10) Dai dién ap diéu chinh danh dinh (chinh x4c): -20% ++20%
(11) Dai diéu chinh bu dién khang: 20%

(12) Pham vi diéu chinh d6 sut dién 4p trén duong day: - 10% ++10%

(13) Pham vi diéu chinh dong v6 cong theo do sut dién ap trén dudng day:
40% + +110%

(14) Sai sb vé tan sd cua hé thong kich tir, khéng vuot qua: 0,25 %
(15) Ty s6 phan hoi: 2
(16) Thoi gian phan hdi: 0,03gidy

(17) Gia tang dién ap t6i da khi cat tai dinh muc tng voi he s6 cong suat dinh muc
dudi cac diéu kién lam viéc thuc té voi cac bo diéu chinh toc d6 va bo didu

chinh dién 4p dang lam viéc: <15%
(18) Thoi gian diét tir 16n nhat tinh tir lic van hanh mang tai lién tuc voi hé théng
kich thich lam viéc: 5 giay
1.7. May bién ap niang ap may phat (GSUT)

Kiéu 3 pha, 2 cudn day, ngdm dau
T du day Ynd-11
Dung luong S8OMVA
Tan sd 50Hz
Sb cudn day 2
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1.8.

1.9.
1.9.1.

Ti s0 bién ap

230+2x2,5%/13,8kV

bi¢n ap dinh muc phia cao ap 230kV
bi¢n dp dinh muc phia ha ap 13,8kV
bién ap lam viéc 16n nhét

- Phia dién &p cao 245kV
- Phia dién ap thap 17,5kV

Murc cach dién

- Dién &p xung sét

bié¢n ap cao: 1050kV
Dién 4p thap: 95kV
Trung tinh: 325kV

- Dién 4p tan so cong nghiép

Dién &p cao: 460kV
Dién 4p thap: 38kV
Trung tinh: 140kV

B0 d61 nac

B6 d6i dau ndi khong tai phia dién

ap cao, NLTC

Lam mat ONAN/ONAF

Tiép dia Trung tinh ndi dt truc tiép ¢ phia
dién &p cao

Kiéu lap dat Lap dat trén bg mong bé tong va

khong can ray

Thiét bj cao ap GSUT (chdng sét van 220kV)

bién ap dinh muc (Ur)
Dbién 4p lam vi¢e lién tuc (Uc)
Tén sb dinh mrc

bién ap chiu dung xung sét

192kV
154kV
50Hz
1050kV(p)

Pién ap chiu dyng tan s cong nghiép 460k V(rms)

Dong dién chiu dyng ngan mach 31,5kA/s
Dong xa dinh murc 10kA
Chiéu dai dong ro nho nhat > 25mm/kV
H¢ thong thiét bi cap dién ap may phat
Tui bién dp noi dat trung tinh mdy phdat
— Dao cach ly 1 pha:

bién &p dinh mirc 13,8kV

bién &p lam viéc 16n nhét 17,5kV

Dong di¢n dinh muc 400A

P
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1.9.2.

1.9.3.

1.9.4.  Dao cdch ly phia cao dp mdy bién dp tir

— Bién 4p ndi dat trung tinh

bién &p dinh mirc 13,8kV
bién &p lam viéc 16n nhét 17,5kV
Ty 1é dién ap 13,8/ V3:0,24kV
Dung lugng 25kVA

— Dién trd thir cp

Pién tro ndi dat duge lam mat bang khong khi va duoc thiét ké dé chiu duoc

dong dién ngan mach cham dét.
May cat dau cye (GCB)

bién ap dinh muc 13,8kV
Dién ap lam viéc toi da 17,5kV
Dong dién dinh muc 4000A
Tan s6 dinh mrc 50Hz
Dong dién ngit mach dinh mirc 50kA/giay

Thoi gian hoat déng
+ Tinh trang ngan mach

+ DPiéu kién tai

Mo va Bong — 30 phut — Mé va
Poéng
M¢ va Pong — 3 phat — Mo va BPéng

Ong dan dong cdch dién tirng pha (IBP)

bién &p dinh mirc 13,8kV

Dién ap lam viéc toi da 17,5kV

Tan s6 dinh mtc 50Hz

Dong dién dinh muc:

+ Mach chinh 4000A

+ Mach nhanh 400A

Vat liéu dan dién Ong nhom dién phan chat lugng cao
Vit li¢u bao vay Nhom dién phan
Dong dién chiu dyng ngin mach S0kA /giay

dinh mirc

Dong dién chiu dung dinh dinh muc | 1 25kA

Tan sb dién ap chiu dung trong 1 38kV

phut

bién ap chiu xung sét (1.2/50ps) 95kV

dung (UAT)

Dién &p dinh muc

13,8kV

G

P
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1.10.

bién &p lam viéc 16n nhét 17,5kV
Dong di¢n dinh muc 400A

Tan s6 dinh mtc 50Hz
Dong dién ngin mach dinh mirc 50kA/giay

Hé thong cip dién trung thé

1.10.1. May bién dp tir ding (AXT)

Kiéu 3 pha, 2 cudn day

T du day Dyn-11

Dung luong 1000kVA (ngam dau)
320kVA (loai ngam dau) cho dap
tran, ctra nhan nudc va tram cat
220kV
320k VA (loai ngdm dau) cho khu
quan ly van hanh

Tan sd 50Hz

Sb cudn day 2

Ti s6 bién ap 2242x2,5%/0,4kV

bi¢n dp dinh muc phia cao ap 22kV

bién dp dinh muc phia ha ap 0,4kV

Dién ap lam viéc 16n nhat 24kV

Murc cach dién

- Dién 4p xung sét 125kV

- Dién 4p tan s6 cong nghiép 50kV

Bo do6i nac

Diéu chinh dién ap khong tai phia
dién ap cao

Lam mat

ONAN

Tiép dia

Trung tinh ndi dt truc tiép ¢ phia
dién ap thap

1.10.2. Ti déng cdt trung thé

Loai

Budng cit chan khong, cach dién
bang nhwa duc cycloaliphatic
epoxy, phu hop lam viéc trong
diéu kién khi hau nhiét d6i, nong
am va 6 nhiém.

Dién ap dinh mirc

22kV

Dién 4p lam viéc 16n nhat

24kV

P
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Tan s6 dinh mirc 50Hz
Dong dién dinh murc > 100A
bién ap xung sét 125kV
Dién 4p tan sé cong nghiép 50kV

1.10.3. Thiét bi trung thé
1.10.3.1. Chéng sét van

Kiéu ZnO, khong khe ho, lip ngoai
troi, dap Ung ti€u chuén sir dung
CSV trong tram bién ap theo ti€u
chuan [EC

bi¢n ap dinh muac Ur >18kV

bién ap lam viéc lién tuc COV >14,67kV

Dong dién phong dinh mure >10kA

Dong dién phong dinh >100kAp

Hé s6 phdi hop cach dién >1,4

bién ap xung sét 125kV

Dién 4p tan sé cong nghiép 50kV

1.10.3.2. Cau chi tu roi FCO

Kiéu

FCO loai 01 pha, lap dat ngoai
trol, trén cOt dién, cach dién la
loai gébm st trang men co kha
nang 1am viéc ¢ diéu kién 6 nhiém
nang nhu khu vyc ven bién, suong
mudi, 6 nhiém cong nghiép, birc
xa tia cuc tim,...cling nhu khi hau
nhiét d6i am

Dién &p lam viéc

24kV

Tan so

50Hz

Dong di¢én lam viéc lién tuc dinh muc 100A

50A
Dong cét dinh muc khong dbi xing >12kArms
Dong cét dinh muc d6i xtimg >8kArms
bién dp xung sét 125kV
Pién ap tan s6 cong nghiép 50kV

1.10.3.3. Bién dong dién

Kiéu

1 pha, lap dat ngoai troi hoic
trong nha, ngdm trong dau hodc

&
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1.10.3.4.

1.11.

cach dién ran (nhya duc Epoxy
Resin)

bién &p lam viéc 24kV

Dong dién dinh murc phia so cip 100A

Dién 4p dinh murc phia thir cdp 1A

Tan sd 50Hz

Sb cudn day thir cip 2 cho do luong
Cép chinh xéc 0,5

Dién &p xung sét 125kV

Pién ap tan s6 cong nghiép 50kV

Bién dién ap

Kiéu

1 pha, 1 st hoac 2 su (tuy chon)
lap dit ngoai troi hodc trong nha,
ngam trong dau hodc cach dién
ran (nhya dic Epoxy Resin)

Dién &p lam viéc

24kV

Pién ap dinh mirc phia so cip 22/sqrt(3)kV
Pién ap dinh murc phia thir cdp 110/sqrt(3)kV
Tan s6 50Hz

Sb cudn day thir cip 1 cho do luong
Cép chinh xac 0,5

bién ap xung sét 125kV

Dién 4p tan sé cong nghiép 50kV

May bién ap tw dung UAT
Kiéu 3 pha, 2 cudn day, kho
T6 dau day Dyn-11
Dung lugng 1250kVA
Tan s 50Hz
S6 cudn day 2
Ti s0 bién ap 13,8+2x2,5%/0,4kV
Dién &p dinh muc phia cao ap 13,8kV
Dién &p dinh murc phia ha ap 0,4kV
Dién ap lam viéc 16n nhat 17,5kV
Murc cach dién
- Dién 4p xung sét 95kV

P
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1.12.

1.13.

- Bién 4p tan s6 cong nghi¢p

38kV

B0 d61 nac

Diéu chinh dién 4p khong tai phia
dién ap cao

Lam mat

ONAN

Tiép dia

Trung tinh néi dt truc tiép ¢ phia
dién ap thap

May phat diesel du phong

Téc d6 quay

1500 vong/phut

Hé thong 1am mat

Lam mat bang quat

biéu khién toc do

biéu khién toc d dién tir

He¢ thong khoi dong

Ac quy

Dung lugng

300kVA cho nha may dién

200kVA cho dap tran va tram cit
220kV

H¢ s6 cong suat

0,8

Dién ap dinh mirc

400/230VAC, 3 pha, 4 day

Tan so

50Hz

Heé thong diéu chinh dién ap

Piéu chinh dién ap tu dong
(AVR)

Hé thong bao vé Kiéu k¥ thuat sd
Heé thong diéu khién Kiéu k¥ thuat s6
Hé théng do ludng bi¢n ap, tan s6, dong dién, cong

suit, dién nang, nhiét do, ap suat
dau boi tron va cac thong s6 can
thiét khac.

H¢ thong cip ngudn tu dung AC

bién ap dinh murc

400VAC; 230VAC

Tan s6 dinh mirc 50Hz
S6 pha/cuc 3 pha/4 cuc
1 pha/2 cuc

Dong dién ngan mach dinh muc

65kA/s (s€ chinh xac hon ¢ giai
doan sau)

Dong dién dinh murc

2500A; 630A; 400A; 320A (s€
dugc chi dinh ¢ giai doan sau)

Loai cau dao dién

ACB, MCCB, MCB

Muc dd bao v¢ bao vay

- Trong nha (*):
+ IP31: Khu vuc ¢6 may lanh

P
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1.14.

+ IP41: Khu vuc thong gi6

+ IP41: Cac khu vuc khac

( *) Khu vuc duoc trang bi hé
thong phun nudc chita chdy, muc
do bfio Vvé tu sé duwoc xem xét va
quyét dinh o giai doan sau.

- Ngoai troi: IPS5W c6 mai che

H¢ théng cap ngudn ty dung DC va UPS

Ac quy

Kiéu Van diéu chinh axit chi (VRLA)
S6 lugng 2 b6

bién &p dinh murc 220VDC

Dung luong 2x600Ah

bi¢n &p danh dinh cua pin dugc sac dﬁy 2,33V

Dién 4p cudi ciing ciia qua trinh xa 1,75V

Thiét b sac

Kiéu 3 pha, diéu khién ciu thyristor
S6 lugng 2 b6

Tham s6 danh gia dau vao:

Dién &p 3 pha, 380V

Tan s 50Hz

Bién dong dién ap cho phép

+6%-10%

Tham s6 danh gia dau ra

Dién ép 220V
Bién dong dién ap (Khi dong dién d,a‘iu

ra tu 0-100% va di¢n ap dau vao bién + 1%
dong +6%-10%)

Dong dién ¢ nhiét do moi truong 40 °C | 202A

B¢ luu dién

Kiéu

1 pha, loai tinh,

Cong suit du kién 2x10kVA
Hé s6 cong suat 0,8
S6 lugng 2 b6

Ngudn di¢n xoay chiéu

230 £10%, 50Hz +5%

Ngubn DC

220V(+10%-20%)

Dién 4p dau ra

230VAC +5%

P
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1.15.

Bién dang hai hoa <2%

Hi¢u suat ¢ cong suat dinh muc >90%

Hé thong cap dién va két ciu dé cap

Cép dién ha ‘Ehé co cach dién XLPE hoac RVC, VO ’b()c PVC va dugc san xuét
theo ti€u chuan IEC 60502, co6 giap thép, ti€t dién t6i1 thiéu 1a 2,5mm?.

Cép trung thé cach dién XLPE, v6 boc PVC va dugce san xuét theo IEC 60502,
c6 16p giap thép. Di véi cap ba 161, moi 161 s& c6 mot vo boc ngoai riéng biét.
Pau cap trung thé s& duoc cung cip dé phu hop voi ca yéu cau lap dat ngoai
tro1 va trong nha.

Céap diéu khién phai duoc san xuit theo IEC 60502 véi rudt dong xodn, 16p

cach dién PVC, dinh mure 0,6/1kV, c6 bang cach dién, vo boc PVC, 16p giap

day thep ma kém va vo boc ngoai PVC. Cap phai dugc cung cAp man chin

bang nhom/polyester nhiéu 16p chongqlen nhau 25% (1/4 chu ky) vo1 day bao

v€. D01 voi h¢ thong loai ro le/tiép diém hoatldéng 0 230V AC hoac DC, céap

khong yéu cau man chan. Phai cung cép it nhat 4 161 hoac 20% tong s6 161 cua

cap (tuy theo s6 nao 16n hon) d€ du phong.

Cap do 1a cap ddng xodn véi 16p cach dién PVC, vo boc PVC, 16p giap day

thép ma kém va vo boc ngoai PVC. Lai s€ dugc tao thénh mot cap xoan hoac

xoan ba tuy thugc vao tmg dung. Cap s€ dugc che chan toan bg. Dé tang kha

nang mién nhiém voi nhicu dién, ting cap xodn hodc ba cling co thé dugc che

chan. Man chan s¢ la tam nhom/polyester dugc can mong voi mot soi day

chan. Phai cung cap it nhat 2 c‘ép (hoac 2 bd ba) hoac 20% tong so6 cap (hoac

ba) hodc mot cap du phong. Piéu nay khong ap dung cho cap mot cap hoac ba.

Hé thdng gia d& cap bao gdbm dng ngam, dng 16 thién va mang cap.

He thong gia d& cap bao g@);n 4 cap @6 cho cac loai cap khac nhau: cap trung

thé, cap ha thé, cap diéu khién va cap do luong.

Mang cap thép ma kém va 6ng din 16 thién duoc sir dung cho cac tng dung

trong nha va ngoai troi. Nap mang cap dugc st dung & cac vi tri lap dat sau:

— O bét ky vi tri ndo ma cap c6 thé bi hu hong do tic nhan co hoc;

— Noi mang cap chay bén dudi hodc gan duong 6ng din chat 1ong khong phai
la nuéc;

— O nhitng khu vuc ¢6 nguy co chay no;

— O nhitng khu vyc ¢6 nhiéu bui tich tu;

— O nhitng khu vuc ma cap c6 thé bi hu hong do tac nhan hoa hoc;

— O khu vyc mang cap ngoai troi.

Mang cap ctng nhu gia d& va phu kién cho cac mat cit thang, cong va chéo
phai duoc 1am tir cac thanh phan ché tao sin tiéu chuan Loai va phuong phap
gia 45 mang cap phai dugc lya chon sao cho d6 vong tbi da trong nhip d& nam
trong giéi han cho phép va tai trong lip dit cho phép khong bi vuot qua.
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1.16.

1.16.1.

1.16.2.

Hé thong do dém dién ning, bao vé va do lwdng va DCS
Hé thong do dém dién nang va do lwong
Céc thong sb sau ddy cua cdy can duoc do, nhung khong gidi han o

— Dong dién (A) dau ra cia may phat dién, may bién ap chinh va may bién ap
phu: (Ia, Ib, Ic)

— Dién 4p dau ra ciia may phat dién (V): (Ua, Ub, Uc, Uab, Ubc, Uca).

— Tan sé f (Hz).

— Cong sut ddu ra cia may phat dién, may bién ap chinh: (MW, MVAr).
— Hé s6 cong suit.

— Do cong suit ciia may phat dién, may bién 4p chinh va may bién ap phu
(MWh, MVArh).

— Goc pha giita I va U & ca hai bén ciia may cit GCB.
— Do d6 rung cua tua bin va may phat dién.

Hé théng QO dém Qién nang s€ dugc hoan thi¢n theo thda thuan thiét ké ky
thuat h¢ thong do dém dién nang voi EPTC.

Vi tri do di¢n thuong mai:

— Tai ngin duong day 220kV dén Ndm Sum 3 thudc tram phan phdi 220kV
Nha may Thuy di¢n Nam Neun 1.

— Tai tram bién ap T1, T2 ctia GSUT thudc tram phan phéi 220kV Nha may
thuy dién Nam Nua 1.

Tai mdi vi tri, phai lap dat dong ho do dé do cac thong sb sau:
— Dong dién (A);

— bién ap (V);

— Cong suat hoat dong (W);

— Cong suat phan khang (Var);

— Hé sb cong suit

— Nang lugng hoat dong (Wh);

— Cong suét phan khang (Varh).

Hé thong ro le béo vé

Hé thdng role bao vé can dugc trang bi ddng bo, cac role chinh phai la role s0,
c6 bo vi xir Iy va c6 kha ning giao tiép md voi hé thong diéu khién, gidm sat
cua toan bd nha may.

Hé thdng role bao vé phai dap tng cac yéu cau co ban vé do nhay, d6 tin cay
va thoi gian phan hoi. N6 phai c6 kha nang phat hién moi loai 161 va loai bo 161
khoi hé thong trong thoi gian ngan nhat ¢ thé.

7 2-21
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1.16.3.

1.17.

2.1.

Hé théng ’role bdo v€ may phat di¢n va tram bién ap 220kV duoc thiqé't ké vai

hai h¢ thong doc lap, hoém toan tach bi’ét vé mat vat 1y va dién dé khi thar

nghiém trén mot hé ‘ghéng bao v¢, h¢ thong bao vé€ con lai van dép ung dugc

muc do bdo v¢ yéu cau trong moi trudng hop hong hoc.

H¢ thong diéu khién phdn tan (DCS)

Nha mdy thuy dién Nam Neun 1 duoc trang bi hé théng diéu khién dé giam sat

va diéu khién céc thiét bi cong nghé sau:

— 02 t6 may phat dién tua bin va hé thong thiét bi phu trg ciia to may phat
dién;

— 02 may bién 4p ting 4p va may bién ap phu 13,8/230 kV;

— Hé théng dién phu tro AC va DC;

— Puong tran va thiét bi lay nudc;

— Hé théng thiét bi phu tro nha may;

— Hé théng tram bién ap 220kV.

H¢ thong diéu khién sir dung céc thiét b diéu khién hién dai, cong nghé va ky

thuat moi dé dieu khién van hanh nha may dién.

Hé thong SCADA va théng tin lién lac

Hé thdng thong tin lién lac va SCADA phai dam bao dap tmg nhu cau thong

tin lién lac trong va ngoai nha may, dap img yéu cau truyén dir liéu, di€u khién

tir xa... Thiét bi ciia hé thong phai phu hop voi cong nghé méi va xu hudng

phat trlen cua nganh thong tin vién thong, ddng thoi co6 kha niang cho phép
nang cap, md rong hé thong khi can thiét trong tuong lai.

Hé théng SCADA/EMS phai dugc thiét ké dé thu thap cac théng sd I, U, P,
Q... trang thai cua may cit, dao cach ly, role bao v¢.. . dé diéu khién may cit
bat/tat, tang/giam nac phan ap may bién ap... thong qua viéc thiét 1ap mot
trung tdm diéu khién va cac thiét bi Gateway phu hop dat tai nha may dé
giri/nhan thong tin véi cac Trung tAm diéu khién qua duong truyén vién thong.

Phuc vu cong tac diéu d6 hé thong dién va hé thong thong tin lién lac.

Nha may thuy dién Nam Nua 1 s€ duoc d4u ndi vao ludi dién Viét Nam, cong
tac didu do s& do Cong ty TNHH MTV Van hanh hé théng dién qudc gia
(NSMO) va Chi nhanh Trung tdm diéu d6 hé théng dién mién Bic (NSO)
quan ly. Giao thirc truyén thong theo giao thirc: IEC-60870-5-104.

CAC YEU CAU CU THE POI VOI CONG TAC LAP PAT

Tong quat

Cong tac lap dit phai tuan thu yéu cau ky thuat, huéng dan lip dat cua Nha
cung cap thi€t bi va chi dan cia cac chuyén gia thyc hié€n cong tdc giam sat lap
dat tai hién truong ctia Nha cung cap.

Neéu ¢4 nhan nao thudc cac don vi co6 trach nhiém tai cong truong chua hiéu
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2.2

day du vé hudng dan ldp hodc co6 mdt sé quan diém khac so voi hudng din
lap, thi phai tham khao y kién cua cac chuyén gia ctia Nha cung cip dé thong
nhat thyc hién. Trong truong hop khong thé thong nhat dugc phai bao cao voi
Chu dau tu de t6 chirc cudc hop ky thuat gitta Nha thau, Nha cung cp thiét bi,
don vi tu van va Cha dau tu dé thong nhit thyc hién.

Khi chura nim ving phuong phap va qui trinh trong sach hudng dan lap dat
hogc cac yéu cau ky thuat trong cac tai liéu ky thuét khac dugc nha cung cap
thiét bi cap, thi Nha thdau lip dit khong duogc trién khai cong tac 1ip dé tranh
phai lam lai, lam cham tién d6 cua dy an.

Dbi v6i mot s6 chi tiét, néu khong co yéu cau dic biét trong sach hudng dan
lap hodc cac tai liéu k¥ thuat khac duoc gdi boi nha cung cép thlet bi, thi cong
tac lap phai thyc hién ding theo tai licu, tiéu chuén khac; va néu cd su khac
biét v& yéu cdu giira cac tai liéu k¥ thudt duoc goi bai nha cung cép thiét bi,
thi Nha thdu 1ap dit phai bao cao cho Chii dau tw hoic Giam sat va tham khao
¥ kién ctia chuyén gia hudng dan lap dit ciia nha cung cép tai hién truong dé
giai quyét.

Sau khi hoan thanh mdi qui trinh lap, dién sb liéu lip vao Bao céo kiém tra
chat lugng (QCR), va ndp kip thoi QCR cho chuyén gia hudng dan lap dat
hién truong cua Nha cung cap thiét bi. Dong thoi, Nha thau lip dit phai chiu
trach nhiém vé tinh trung thuc va tinh chinh xac ctia Bao cdo va chi sau khi
Bao cdo nay da duoc xac nhén va ky boi chuyén gia hudng dan lap dat hién
truong ctia Nha cung cip thiét bi thi méi thyc hién qui trinh tiép theo.

Trong qua trinh lap dat, hiéu chinh va chay thir thiét bi, Nha thdu lap dat phai
ghi chi tiét so li¢u lap dat, thir nghiém va chay thir.

Nha thau phai thuc hién cac cong viéc phat sinh ma tai thoi diém ky Hop dong
cac bén chua luong hét dugc, nham dam bao dua céc t6 may vao van hanh an
toan, thda man yéu cau va dang tién do.

Toan bd thiét bi, hé théng phai dugc lép dat dam bao cong tac thir nghi€m, van
hanh thir, nghiém thu ban giao va dua vao st dung toan by nha may.

Cong tac thi nghiém, hiéu chinh thiét bi thudc pham vi géi thau NN1_TN-
GT11 Thi nghi€m, hi¢u chinh thiét bi.

Lap dit cac chi tiét dit sin

Nha thau phai lép dat, kiém tra va bao dam vi tri chinh xac cta cac bd phan,
chi tiét dat sn, cac hoc cho thiét bi theo ban v& thiét b truéce khi d6 bé tong va
phai ghi vao Bién ban nghiém thu hodc nhat ky thi cong ctia Nha thiu tat ca
cac sd do va kich thudc quan trong. Ban sao cua cac Bién ban nghiém thu
hodc s6 nhét ky thi cong nay phai duoc ndp cho Chu dau tu kiém tra va phé
duyét trude khi d6 bé tong.

Nha thau phai ¢ trach nhiém ban giao mit bang thi cong bang Bién ban ban
giao cho Nhd thau xay dung sau khi da ldp dit xong cac bd phan, chi tiét dat
san, cac hoc cho thiét bi @& Nha thau xiy dung thi cong phan bé tong. Moi sai
sOt xay ra (néu cd) so voi ban vé thiét bi da duoc phé duyét va cung cap cho
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2.3.
2.3.1.

(1)
2)
3)

(4)
2.3.2.

Nha thau phai dugc Nha thau khic phyc bang kinh phi caa minh.

Céc chi tiét dat sin phai duoc lip dit dung theo cac yéu cau trong quy trinh,
ban v€ ctia nha cung cap thiét bi.

Phai gia c6 céc chi tiét dit san dé tranh su dich chuyén va bién dang trong khi
d6 bé tong. Bu 16ng moéng, kich ning, dung cu cing, tim chém, tim dé, v.v.
phai duoc ¢ dinh bang méi han ngin, thép tron va néo c6 thé duoc han chong
v6i cbt thép khi dat sin. Khong duge cd vét dau va vét gi trén bé mit cua chi
tiét dat sin. Nha thdu phai c6 mit tai hién trudng vao thoi diém d6 bé tong lién
quan dén chi tiét dat sdn nham phdi hop kip thoi véi Nha thau xdy dung xir Iy
cac van dé phat sinh trong qué trinh d6 bé tong.

Cong tac ldp chi duoc bat dau sau khi cuong do bé tong da dat 70% cudng do
thiét ké va da dugc Chu dau tu ban giao mat bang, bé tong giai doan hai cho
mong phai day va da dong cung.

Lap dit tua bin thiy luc

Pham vi cong viéc

Nha thau duge gidi han pham vi cong vi€c, tuy vay, dé hoan thién khéi luong
cong viéc da néu, Nha thau phai lap dat ca nhitng thiét bi va thyc hién nhiing
cong viée chua duge néu cu thé trong phan nay.

Pham vi lap dat bao gom cac bd phan co ban sau:

Hai (02) b6 tua bin Francis truc ding hoan chinh 62 MW, dé dan dong cac
may phat dién.

Hai (02) bo hoan chinh budng xodn, éng x4, thép 16t giéng tua bin va cic chi
tiet dat san.

Heé thong thiét bi do ludng, kiém tra, canh béo va bao vé.

Tham gia thir nghiém va chay thir tai hién truong.

Buéng xodn va stator tua bin

Sb lwong manh cua budng xodn va stator tuabin dong bd voi nha cung cap
thiét bi cua goi thau NN1-CD-GTO02.

T6 hop budng xodn va stator tua bin phai tuong xung vdi tac dung cua ap luc
16n nhat ma c6 thé phat sinh ¢ trong bat ctr diéu kién nao, bao gdm ép luc thur
nghiém, khong c6 su hd tro tir 16p bé tong bao vé.

Stator tua bin phai dugc kiém tra cao do, tm, do tron va do phfmg cac bé mat
lap vé1 nap trén va nap dudi sau khi t6 hop, lap dat, trudc khi do6 bé tong va
sau khi d6 bé tong. Ghi cac so0 do vao biéu mau béo cao.

Budng xoan phai dugc thur nghiém ap luc 150% ap lyc lam viée lon nhat va
thtr nghiém r6 ri sau t6 hop va dé do bé téng & trang thai co ap. Cong tac chon

buong xodn trong bé tong dugc dy kién trong trang thai budng xo0dn c6 ap, van
dé nay phai dugc tinh toan va phdi hop v6i Chii dau tir.

Lép dat, dinh vi bu@)ng X04n dang vi tri thiét ké lép b?mg cac géi d& kiéu kich
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2.3.3.

2.3.4.

ren va néo ting do duoc cung cip boi Nha thau cung cap thiét bi.

Viéc han budng xoédn (ké ca cong tac han dinh) phai dugc thuc hién boi cong
nhan lanh nghé va c6 chiing chi han thiét bi ap lyc theo quy dinh.

M&bi han phai duogc kiém tra bé‘mg truc quan xem cO cac khuyét tat 16n (19,
hat).

Tat ca cac mdi han cua budng xodn phai duoc kiém tra siéu am 100%. O
nhitng vi tri viéc si€u am khong thé thuc hi¢n dugc thi phai tién hanh chyp X
quang 100%.

Trude khi d6 bé tong, tat ca cac mdi han sau khi han phai duoc khtr Gng suét
nhiét bang cac phuong phép thich hop dugc Chu dau tw chap thuan.

Sau khi cong tac kiém tra chat luong mbi han thuc hién xong, buéng X04n
dugc thu kin va thir bén bang ap luc nudc, voi ap lyc thir theo qui dinh ky
thuat va khuyén cao cua nha san xuat.

Budng xoan duoc do bé tong chén cung vai thép 16t giéng tua bin (pit liner).
Bé mat nura trén ctia budng xoan dugc phi mét 16p dém bang vat li€u dan hoéi
trudc khi do bé tong.

Ong hiit

Ong hit phai 13 dang cong bao gdm ba phan ché tao bang thép tim:

— Con x4 (loai dtng).

— Khuy cong .

— Poan dng loe ndm ngang cta dng hut.

Phu thudc vao han ché cua van chuyén, 6ng hut s€ dugc chia ra thanh cac phan
doan s€ duogc t6 hop va han lai voi nhau tai Cong truong.

Céc phan doan duogc dinh vi ¢ vi tri lép béng cac géi d& kiéu kich ren, néo
tang do két hop vadi dai oc xiét chat cac phan doan ong hut voi nhau. Sau d6
han noi cac phan doan 6ng hut, kiém tra moi han, kiém tra tim va cao dg. Sau
do6 do6 bé tong chén dén cao trinh thiét ké.

Sau khi d6 bé tong can phai kiém tra danh gia sy chuyén vi cia tim dng hut c6
anh huong dén céc bd li€n quan cua to may hay khong dé dé ra phuong an
hi€u chinh cho phu hop.

Thép 16t giéng tua bin

Thép 16t giéng tua bin duoc ché tao tir thép tdm, dugc phan thanh cac phan
doan va dugc han to hgp tai hién truong. Thép 16t giéng tua bin dugc bo tri
cac gan tang cuong can thiét, lan can, san thao tac ... d€ ti€p can voi cac bd
phén cua tua bin.

Thép 16t phai duoc dinh vi cing viing bang cic giang chéng dé tranh bién
dang trong qué trinh d6 bé tong.
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2.3.5.

2.3.6.

2.3.7.

Nap trén va nap dwoi cua tua bin
Nap trén va nap dudi cua tua bin dugc ché tao bang thép tam han.

Nip trén va nap dudi duge ha xudng vi tri 1ip bang cau tryc gian may, thong
qua giéng may phat.

Viéc t6 hop, lap dit nap Tuabin phai dam bao khong cho nude tu budng banh
xe cOng tac ban 1én phia trén nip.

Tinh ty lip dat dugc thuc hién theo huéng dan cua nha san xuat.
Cdnh hwéng, co cau diéu chinh canh huéng va servomotor.

Canh hudng duogc ché tao thép khong gi duc hodc ren, lién khéi voi truc. Bién
dang phai dugc gia cong va mai dé dat duoc do chinh xac va do bong bé mat.
Bé mat tiép xuc v6i dong chay phai duoc gia cong dat do bong tdi thiéu 3.2
pm Ra.

Co céu diéu chinh canh huéng bao gdm tit ca cac bd phan ndi canh hudng voi
xi lanh diéu tdc, nhu 1a tay gat, tang do, vanh diéu chinh, truc ndi xi lanh va
chét, phai 1a loai ctng viing va chiu dung duoc tai 1én nhat anh huéng tir didu
kién van hanh bat loi nhét.

Canh huéng nuéc phai duoc lap dat sao cho dam bao do kin khit gitra cac
canh, d¢ kin khit mat trén va dudi canh huéng theo yéu ciu ctia nha cung cap
thiét bj. Canh hudng, co cdu diéu chinh va servomotor phai dich chuyén nhe
nhan sau khi lap.

Banh xe cong tac

Banh xe cong tac 1a bo phan chi yéu cua tua bin, c6 két ciu gdm dia kim loai
phia trén va vanh kim loai phia duéi, cac canh banh xe cong tac duoc ndi cb
dinh giira dia kim loai va vanh. Puong kinh du kién BXCT D; = 2,50m, trong
luong tam tinh ké ca canh khoang 6,5 tin. Chop thoat nudc cé tac dung lam
cho nudc thoat ra khoi BXCT thuén dong va giam tdc dung mach dong.

Banh xe cong tac ndi véi truc Tuabin nhd cac bu 16ng lién két c6 khoa. Pau bu
16ng va € cu phai dugc ham dung vi tri dé tranh hién tugng thdo 16ng trong khi
van hanh. Viéc cac xiét bu long, kiém tra do xi€t & chd nd1 banh xe cong tac
v&i truc Nha thau phai dam bao cong nhan lanh nghé c6 chuyén mon..

Banh xe céng tac duogc ha tryc tiép xuéng budng tua bin tir san lép may bang
cau tryc gian may, thong qua giéng (coc) may phat. Trinh tu cu thé phai dugc
tién hanh theo hudng din cta nha san xuét.

Trong qua trinh lap dat phai dam bao :

— Cong tac kiém tra kich thudc va bé ngoai banh xe cong tac.

— Cong tac dinh tam tryc Tuabin dugc kiém tra bang cach quay truc.

— Khi da lép hoan thién va ¢ trong moi diéu kién van hanh, d6 dao truc cua 6
truc khong dugc vuot qué gia tri cho phép cua nha cung cap thiét bi.
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2.3.8.

2.3.9.

2.3.10.

2.3.10.

Truc tua bin

Truc tua bin duogc ché tao béng thép rén, bich ndi ché tao lién khéi voi truc tai
hai dau. Truc dugc ché tao roi voi truc may phat dat dung sai cua ban than truc
tua bin theo tiéu chuan ANSI/IEEE 810-1987.

Viéc ldp dit truc Tuabin phai phu hop, dé van hanh an toan vdi truc may phat
& moi toc do, ngay ca véi toc do 1ong 16n nhat ma khong gay ra rung dong va
bién dang co6 hai.

Viéc ndi truc tua bin véi banh xe cong tac dugc thuc hién bang dung cu
chuyén dung do nha cung cap thiét bi co dién trang bi. Méi ghép phai kin khit,
dam bao d6 dong truc, lyc siét bu 16ng ndi truc phai dam bao theo thiét ké.

Cac bé mit ma sat tai cac phai dugc Nha thau béo dudng va che chin dé
tranh hu hai trong su6t qua trinh lap dat.

O hudng tua bin

0O hudng tua bin phuc vu cho viéc dd tryuc tua bin theo chiéu hudng tadm thudc
chung loai phan doan, hi€u chinh dugc, nhi€u gobi, tu boi tron bang dau. O
hudng dugce thiét ké phai tranh dugc sy xam nhdp cia nudc vao hé thong dau
boi tron, hoac su tiéu hao dau dang ké do ro ri, tham theo truc, hodc dau tran
tr cac bo phan cua hé thong dau.

Nudc lam mat bd lam mat dau cua 6 duoc ldy tir hé thdng cap nude ki thuat.
Trudc khi tién hanh t6 hop cac by 1am mat, Nha thau phai tién hanh kiém tra
viéc 0 ri bang cac tht nghiém thuy luc.

Viéc vé sinh séc ming phai khong dugce 1am hu hong bé mit. Sau khi t6 hop,
cac séc mang phai dugc do cach dién theo quy dinh.

Khong thyc hién cong tac han cho chi tiét quay cua thiét bi sau khi da lap
secmang 0 huong trir khi da gan chac chan dau cuc ti€p dia vao chi tiét dugc
han, va phai c6 cac bién phap an toan can thiét dé secmang 6 hudng khong bi
héng hoac khong dé xi han ban vao 6 hudng.

Sau khi 6 hudng duogc lap dit xong toan bo 6 hudng phai duoc che chin, bao
vé€ bang vai sach va bat dé tranh bui ban va céac vat la khac xadm nhap vao trong
0 khi dang thuc hién cac cong doan lap dat ti€p theo.

Viéc lap rap 6 truc tua bin phai tuan theo hudng dan cta chuyén gia thiét bi va
tai liéu huong dan lap dat.

Thur nghiém tai hién truong

Cong tac thir nghiém phai duoc tién hanh theo hudéng din cia nha cung cap
thiét bi hodc qui trinh dua ra ¢ ti€éu chuan IEC so 545 (phién ban médi nhat).

1. Thir nghiém tinh
Cong tac ndy bao gom:

— Thtr nghiém 150% ap luc lam viéc cac bd phan cia h¢ théng cép nudc lam
mat ma duoc cung cap boi nha thau.
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— Quay tay tua bin dé kiém tra cac khe ho.

— Kiém tra tac dong cia h¢ thong canh bdo va an toan.

2.3.10.2. Thu nghi¢m chay thtr

(1)

2)

24.

Cong tac ndy bao gom:

Chay thtr nghiém

— Khéi dong lan dau

— Van hanh t6 may & ché do khong tai va téc do khong tai.

— Kiém tra nhiét d6 6.

— Kiém tra d6 rung va do on, v.v.

— Van hanh trong ludi va tang tai.

Thr nghiém déc tinh

Cong tac nay bao gdm céc thir nghiém dé chimg minh tua bin dap tmg céc
cong suat bao dam.

Thir nghiém dic tinh phai tién hanh theo tiéu chuan IEC tuong mg s6 60041
“International code for the field acceptance test of hydraulic turbines™:

a. Céng sudt tua bin

Thur nghiém dugc tién hanh & cot nuée tinh cang gén vo1 ¢Ot nudc tinh toan
cang tot.

b. Long téc va gia tang dp luc

Cit tai duoc tién hanh & 50%, 75% va 100% tai dinh muc & cot nude tinh
toan. Toc d§ quay 1ong to1 han va &p luc gia tang tai cra vao buong xoan phai
duoc do dac.

Lap diit van truwée tua bin

Viéc han va son cic mdi han tai Cong trudng nham dau ndi cac éng trude va
sau van trudc Tua bin vo1 dudong ong ap luc va buong xoan thudc pham vi
cung cap cua gobi thau nay.

Van thudc loai van Buém véi mot vanh lam kin lam viéc phia ha luu va mét
vanh lam kin stra chira phia thugng luu. Mgt ong 16t d€ thao phia ha luu duogc
cung cap dé viéc thay thé vanh lam kin lam viéc dugc dé dang.

Tru6c khi lap dat van phai kiém soat viéc hoan thanh nghiém thu dau vao 6ng
ap luc va buodng xoan. Nha thau phai kiém tra viéc dat va dinh tdm cac chi tiét
dat san cling nhu kich thudc va lap dat chim trong cong tac xay dung.

Van trudce tua bin dugc dat vao vi tri lap sau khi lip xong budng xodn va doan
6ng ap luc trude van. Tha van duoc thyuc hién bang ciu tryc gian may.

Tién hanh kiém tra va 1am sach van trudc tua bin.
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2.5.

2.6.

Bé do cua van trudc tua bin dugc lap dit xong va van trudc tua bin s€ dugc
cau va duoc dinh vi trén bé.

Poan dng thép phia ha luu va thuong luu ciia van s& duoc lip dit sau khi tién
hanh lép van cin bang ap lyc (van bypass). Sau mdi cong doan can tién hanh
do kiém tra céac kich thudc va ghi sb liéu vao nhat ky thi cong, ban v& hoan
cong. Han thanh pham va vé sinh cac mdi han, kiém tra cic mdi han theo tiéu
chuan TCVN 1574-74. Viéc six dung que han, trinh ty han va kiém tra chat
lwong do nha cung cap thiét bi quy dinh trong hd so thiét bi.

Sau khi ldp rap xong va trude khi dudng dng dugc nap nude, Nhd thau phai
kiém tra hoat dong cua van trong mét chu ky dong mo hoan toan. Thoi gian
dong va mo phai dugce do dac hiéu chinh.

Lap dit hé thong diéu toc

Hé théng diéu tdc phai duoc lip dit theo dung quy trinh va cc ban vé duoc
phé duyét, dung sai lap dat va cac kich thudc lap phai dugc thé hién rd rang
trén cac ban ve.

Céc duong 6ng, binh tich ning phai dugc thir ap theo yéu cau.

Sau khi lap dat, hé thong cac duong o ong dau ‘phai dugc thong thoi, vé sinh va
stic rira theo hudng dan ciia nha cung cap thiét bi, hoac bang cac phuong phap
dugc Chii dau tw chip thuan, nhung phai bao dam rang cac phuong phap suc
rira khong lam hu hai thiét bi, duong 6ng trong subt qué trinh stc rira ciing
nhu van hanh sau nay.

Céc bon dau phai duoc vé sinh sach s&, nhirng chd son bén trong bon bi bong
troc phai dugc lam sach va son lai bang loai son chong dau thich hop.

Viéc hiéu chinh, thi nghiém, chay thir dugc thuc hién theo huéng dan ciia nha
cung cap thiét bi.

Lap dit thiét bi phu

Nha thau chiu trach nhiém lip dit cac hé thng thiét bi phu cho toan bd nha
may thuy dién nhu li¢t ké dudi day:

- Lép dat cac may nén khi, hé théng cac 6ng dan khi.

— Lap dat cac may bom nudc, cac hé thong cap nudc ky thuat, nude bom ti€u,

— Lip dit cac may bom dau va hé thong cac duong 6ng dan dau dén cac hod
ti€u thu dau ap luc.

- Lép dat cac thiét bi, dung cu cua h¢ théng do ludong thuy lyc.
— Lép dat cac van khoa/md, hé thong cac duong dng.

Nha thau can xem xét ki ludng cac ban v& cia cac hé thdng thiét bi phu trg
can lap dat cho cong trinh d€ c6 bién phap thi cong phu hop va phai duoc Chu
dau tw thong qua.

e 2-29
N,

EVNPECC3



Cong trinh thiy dién Nam Neun 1 Goi thdu s6 NN1_LD-GT10 — Lip dit thiét bi co dién
Ho so moi thau

PIEU KIEN KY THUAT CU THE

2.7.
2.7.1.

(1)
2)
€)

(4)

()
(6)
(7)

(8)

©)
2.7.2.

(1)

2)

3)

2.7.3.
(1)

Lap dit may phat dién
Pham vi cong viéc
Nha thau dugc gidi han pham vi cong vi€c, tuy vay, dé hoan thién khéi luong

cong viéc da néu, Nha thau phai lap dat ca nhitng thiét bi va thyc hién nhiing
cong viée chua duge néu cu thé trong phan nay.

Pham vi lap dit bao gdm:

M4y phat: bao gdm stator, rotor, khung, bé d& va gia do (gia do trén va dudi).
Hé thong lam mat may phat.

Hop bo 6 hudng va 6 d3: Bon dau cta 6 d& - 6 huéng phai 1a phan tich hop
trong gia do trén cua may phat.

O huéng du6i mdy phat (ddt ¢ gid d& dudi) bao gom hop bd 6 huéng va hé
thong nudc lam mat phu hop.

Hé thong nang va phanh t6 may.

Hé thong chira chay may phat.

He théng thiét bi do luong, kiém tra, canh bao va bao v¢ cho may phat, bao
gom ca cac hdp dau noi va truyén tin hi€u dén tu diéu khién cia may phat;

San trén may phat va toan bd phu kién, thiét bi bao vé.

Tham gia thir nghiém va chay thir tai hién truong.

Kiém tra va chudn bi truée khi to hop

Nha thau phai kiém tra lai toan bd cac cao dd, tim mdc theo thiét ké, léy dau
tim va tién hanh céc cong tac chuan bi t6 hop, lap dat may phat dién.

Rotor, stator, cac gia d& may phat duoc td hop tai san ldp rap trong gian may,
trir khi ¢6 yéu cau khac tir Chu ddu tu.

May phat s& dugc lap dat vao vi tri sau khi lap xong tua bin. Khi nha ché tao
tua bin da chuén bi sin sang mat bich ndi truc tua bin, nd s& duoc dung lam
chuén dé 1iy tdm cho 6 huéng va 6 & may phat. Viéc ldy chuin thing hang
phai duogc thuc hién véi sy hién dién cia ca nha ché tao tua bin va may phat.
Ngoai ra, néu ca hai nha ché tao cung déng ¥, vi¢c dinh tam truc td may co thé
thuc hién bang phuong phap diy roi trong qué trinh t6 hop tua bin cing véi
gia chir thap trén va 6 huéng may phat.

76 hop

Stator may phat dugc ché tao voi mirc do hoan thién t6i da tai xuong ché tao.
Tuy nhién, trong truong hop bi gidi han vé kich thudc hoidc trong luong van
chuyén, s6 luong manh cua stator may phat ddng bd v6i nha cung cap thiét bi
cua goi thau NN1-CD-GT02. Mébi lap cac phan doan duogc thiét ké, ché tao
gdm cac bu 16ng, mit bich va cac chdt dinh vi, sao cho cong tic to hop tai
Cong truong dé thuc hién nhung van dam bao kich thudc ciing nhu cac thong
s0 ky thuét cua stator. Cong tac t6 hop stator may phat tai Cong truong chi bao
gbm cong tac két ndi, xir 1y tai vi tri mbi ghép.
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2)

2.7.4.

(1)

2)

3)

(4)

(5)

(6)

(7)
2.8.

(1)

2)

3)

(4)

Rotor may phat dugc ché tao v&i mtrc d6 hoan thién tdi da tai Xuong ché tao.
Tuy nhién, trong truong hop gii han vé kich thudc hodc trong lwong van
chuyén, phan 15i thép rotor dugc ché tao hoan thién thanh mot khéi bao gdm
truc, nan hoa va thép tir. Néu khoi rotor nay van chua dap ung gii han van
chuyén thi phan thép tur co thé duoc to hop riéng. Phan thép tir nay duoc t6
hop vao dung cu dd ga sao cho viéc dinh vi va kep chat tuong tu viéc to hop
vao tryc rotor. Nha cung cap thiét bi s& cung cap do ga dé cau lap phan thép tir
vao rotor tai Cong trudng ma khong 1am anh huéng dén kich thude va do siét
chit ban dau da thuc hién tai Xuong ché tao cua khdi thép tur. Cong tac t6 hop
rotor tai Cong truong chi bao gdm viéc 1ap cac cuc tir vao 15i thép hodc lap
khéi thép tr vao truc sau dé lép cac cu tir va hoan thién bé mat.

Ldp dat

Lap dit cac cudn day stator mdy phat tao thanh vong tron khép kin tir cac cudn
day lop trong dén cac cudn day 16p ngoai. Thuc hién do kiém tra cach dién va
gia tri hap thy, thi nghi¢m ca cudn day 16p ngoai va 16p trong theo thiét ké.

Lép dat cac thiét bj khac nhu hé théng lam mat khong khi may phat, duong
ong dan nudc lam mat, cac thiét bi bao nhiét, .

Lap dat rotor may phat, lap khéi chir thap trén cho may phat. Trong qua trinh
lap rap, can tién hanh do klem tra thuong xuyén su can bang cua rotor, kiém

tra su lam viéc ciia moc cau, hé thong phanh ham va sy di chuyen cua cac co
cau.

Lép ghép giita truc may phat va tryc tua bin phai phu hop voi tiéu chuan IEC,
ANSI va hudong dan cua nha cung cap tiét bi.

Lép dat 6 dv, 6 hudng, cac thiét bi khac yé can chinI} toan tuyén td may. Kiém
tra d§0 dao cua rotor; can chinh khe hd 6 bac trén, 0 bac duéri,. May phai bao
dam do¢ rung trong pham vi cho phép theo qui dinh ctia Nha ché tao.

Lép hoan thién céc thiét bi khac theo hudng d?ln ctia Nha ché tao hodc cac qui
trinh, qui pham lién quan: H¢ thong kich thich to may; hé thong cap dau, nudc
cho t6 may; hé thong dén bao, chiéu sang cho budng may phat, hé théng chira
chay may phat, ...

S4y may phat.

Lap diit may bién ap GSUT

Mg’ly bién ‘eip sau khi duoc van chuyén dén vi tri lép dat phai dugc xem xét,
kiém tra day du cac bd phan va phy kién cua may bién ap, bao dam trong qua
trinh van chuyén khong xdy ra hu hong va that lac.

Kiém tra bén trong rudt may. Kiém tra cac khoang cach cia dau day ra,
khoang cach cua dau day vao vo may.

Lap cac ciu kién di kém. Khi lip canh tan nhiét phai cho bom chan khong lam
viéc dé dam bdo dg kin.

Loc diu va nap dau vao may bién ap trong tinh trang chan khong. Bg chan
khong theo yéu cau cua Nha cung cap. Viéc nap dau vao mdy bién ap 1an dau
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(5)

(6)

(7)
2.9.

2.10.

2.10.1.

dugc thuc hién khong qua 8 gio sau khi hoan thanh lap rap va dugc bom lién
tuc cho dén khi dat mic yéu cau.

Thtr d6 kin bang ap luc cot dau, mirc dau cao hon diém cao nhat cia binh dau
phu 14 0,6m, thoi gian tht do kin 1a 3 gio.

Dé lang dau 12 gid, 14y mau dau tai vi tri van xa (phia du6i) dé xac dinh chit
lugng dau trong may.

Lap céc chi tiét khac lién quan.
Lap dit thiét bi cao ap GSUT (chdng sét van)
Céc tru chdng sét phai duoc lap dat chic chan va khong duoc nghiéng.

Céc pha cua bo chong sét lan truyen phai dugc lap dat theo ding thir ty. Tat ca
cac pha ctia bo chdng sét lan truyén phai co cung s sé-ri.

Khi ldp dit bo chdng sét lan truyén, phai dap tng cac diéu kién sau:

— Day két nbi gitta bo chdng sét lan truyén va bo chdng sét lan truyén phai
cang ngan cang tot ( <3 mét) va phai duogc cach di¢n (U >15kV).

— Hop cua bo chng sét lan truyén phai duoc ndi dat.

Néi dit cho bd chdng sét lan truyén duoc két ndi voi hé théng ndi dit chung

va phai tuan theo huéng dan cia nha cung cap.

Lap dit hé thong thiét bi cAp dién ap may phat

Ldp dat cdc mady bién dp t dimg

Nha thau sé& tién hanh cac cong tac lip dat may bién ap khi d3 nhan day du cac

bd phan cling nhu cac dic€u kién can thiét tai Cong trudong, bao gdom nhung

khong han ché cac hang muyc sau:

— Tét ca cac cong trinh xay dyng can thiét di duoc thuc hién trudc khi lap dat
may bién ap.

— St dung phuong phéap van chuyén mdy bién ap dé dua may bién ap vio vi
tri lap dat. Pam bdo hudng ctia may bién &p lién quan dén vi tri cta 161 vao
cap la chinh xéc.

— Dt may bién ap vao vi tri cudi cung va dam bao chiing duoc c¢b dinh va bao
v¢ an toan.

— Tién hanh thir nghiém may bién ap tai chd. Thir nghiém s& bao gdm thir
nghi¢m dién tré cach di€n ctia cudn day va phai dap tng cac khuyén nghi
va thong s6 k¥ thuat cua nha san xuat. Tat cd cac thir nghiém phai dugc ghi
lai va thuc hién khi c6 sy hi¢n di¢n ciia Chuyén gia cua nha san xuat.

— Chuan bj va dau ndi cap dén va di cia may bién 4p. X4c minh ring cip
dugc do va co dinh phu hop. Cac dau noi cap, vau va dau cap phai la loai da
duoc phé duyét.
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2.10.2.

2.10.3.

2.10.4.

— Sau khi hoan tat cong viéc dau noi, héy v€ sinh hop cap may bién 4 ap dé dam
bao rang khong co vat liéu la, moi 16 hé thira déu duogc bit kin va tat ca cac
mdi ndi déu duoc siét chat va siét chat ding céch.

— Pay kin hop cap. Bu 16ng va dai ¢ phai duogc siét chit dung cach. Pam bao
phong may bién ap sach s€ va khong c6 vat liu la.

— Lip tiép dia, gan nhin méc va cac ghi chi can thiét, lap cap.

Ldp ddt cdc ti phéan phéi 13,8kV

Trude khi lap ti, can kiém tra cac diéu kién sau :

— Kich thuéc muong lap tu,

— Kich thuéc va 0 m¢ ¢ trén mat san,

— Kich thuéc d6 m¢é thanh cai,

— Kich thuéc d6 mé cho viée nap khi (néu co).

Khi lap, can dua ti & phia trong cing vao trudc. Ta duge can chinh bat dau tir

diém cao nhat, cac ti phai dugc dat thang hang. Cac ta dugc lién két véi nhau

bang cac bulong nhu chi dan cia cac ho so cung cap kém theo tu.

Cép nhi thi 1ap cho céc tii dugc kéo tir dudi muong cap 1én, cap can phai duge

dinh vi chac chan va khong bi vudng doi véi cac thiét bi va cac phan khac cta

tu. Can v¢ sinh ti va cac thiét bi 1ap bén trong ti sau khi lap dat xong.

Ldp ddt cdc dao cach ly

Trude khi lip dat dao cach ly, phai tién hanh xir Iy cac bé mat tiép xtic, bé mat

giao nhau. B truyén dong dao cach ly duoc lap ¢ phia nhin thay dugc tur vi tri

thao tac dao cach ly. Truong hop dao cach ly 1a loai hop bg, mat tu vé phia

thao tac dao cach ly phai duoc lap guong hodc vat liéu trong sudt cho phép

quan sat duogc vi tri dao cach ly, bo truyén dong dao cach ly, ...

Céc dao cach ly phai duoc lp sao cho khi dong thi chung dugc tro luc nang,

khi m¢ thi ching dugc trg lyc ham, ngoai ra vi¢c thao tac dong/mo dao cach

ly phai dugc thuc hién mot cach nhe nhang, khong gay giat.

Dao cach ly duoc ndi dat véi hé thong ndi dat chung theo thiét ké duoc duyét

va cac qui pham hi€n hanh.

Ldp ddt cdc mdy bién dién dp, bién dong dién

Truge khi lap dit cac may bién dién ap, may bién dong dién, can kiém tra cac

dau ndi bén trong, cac mat bich dau va mit bich day cua may bién dién ap phai

duoc ndi ngin mach cho téi khi su 1ap dat hoan tat. Trong bat ky trudng hop

nao cling khong dugc dat cac may bién dién 4p nam ngang.

Khi dau ndi cac cyc so cap cua cic may bién dién ap, may bién dong dién can

chu y dé luc tinh tac dong 1€n cac cuc nay giam td1 mic nho nhat. Cac cudn

day nhi thr khi chua dugc dau noi s dung ctia cac may bién dong dién phai

dugc ndi tat, cia cac may bién dié€n ap phai dé ho mach.
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Céac may bién dong dién, may bién dién ap phai duoc ndi dat t6i hé thong ndi
dat chung ctia nha may va phai thyc hién theo thiét ké va qui pham.

2.10.5. Ldp dat cdc chong sét van

Cac tru d6, gia do phai chic chan khong dugc nghiéng léch. Chdng sét van
phai duoc lap dung thu tu cac pha, khoang cach gitra b ghi set va chéng sét
van cang ngin cang tot nhung khong duoc vuot qua 3m. Day ndi gitra chong
sét van va b ghi sét phai dugc boc cach dién. Nbi dit cho chong sét van thuc
hién theo thiét ké va qui pham va duoc chuin xéac, ¢ ghi qui cach cua thiét bi
cung cap.

2.10.6. Ldp ddt hé thong thanh cdi

Nha thdu chiu trach nhiém lap dit hé théng thanh cai va dau ndi dén cac thiét
bi lién quan theo ban v€ thiét ké va hudng dan cia nha san xuat.

2.10.7. Ldp dat may cdt dau ciee may phat

2.11.

2.12.

May cét dau cuc mdy phat 1a loai hop bd nhung nha thau phai lap dit cac chi
tiét dit sdn/cac ban mi (néu co), dinh vi, lap dit ding vi tri va ddu ndi vao hé
thong thanh cai ¢ trén cling nhu viéc kiém tra va nap khi FS6. Viéc lap dat
may cit ddu cuc phai theo ban vé& thiét két va hudng dan cia nha san xuit.

Lap diit hé thong cip dién trung thé

Nha thau chiu trach nhiém lap dit day dan, cap, may bién 4p, tu trung thé, thiét
bi trung thé va phu kién tir diém dau dén diém cubi cua duong day 22kV tai
nha may, dép tran, khu quan ly vén hanh dén may bién ap ty dung AXT, bao
gdm cong tac lap dit tu dau vao 22kV va cac phy kién khac, kéo rai day dan,
cach dién, phu ki¢n, mong, cdt va tlep dia duong day, ....

Lap dit may bién ap tu ding
Khu vie lp dit phai duoc don dep sach s&, khong co vt can, rac thai.

DPam bao mit bang hodc bé d5 co do bang phang tuyét (101 dé may bién ap
khong bi nghiéng léch, gay anh huong dén hoat dong va tudi tho.

Pam bao khong gian thong thoang dé khong khi luu thong lam mat may.
Kiém tra cac quat lam mat (n€u c6) hoat dong binh thuong.

May bién ap phai duoc 1ip dit ¢ noi khé rdo, thong thoang, it bui ban, tranh xa
cac nguodn nhié¢t, hoa chat an mon va cac khu vuc cé nguy co chay nd. Can cé
du khong gian dé thao tac, bao tri, bdo dudng va tan nhiét cho may.

Mong hodc bé d& may bién ap phai vimg chic, bang phing, chiu dwogc tai
trong ciia may bién ap va cac phu ki¢n li€n quan. Vat li¢u lam mong hodc bé
dd phai 1a vat liéu khong chay, c6 kha nang chong tham nudc tot.

He thng t1ep dia phai dugc thi cong theo dung ti€u chuan, dam bao dién tré

tiép dia nam trong gioi han cho phep. Day tiép dia phai c6 tiét dién phu hop va
duogc két ndi chic chin voi vo may bién 4p va cac bd phan kim loai khac.
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2.12.1.

2.12.2.

2.13.

2.14.
(1)

Pau noi dién

Kiém tra pha va thtr tu pha: Trude khi dau ndi, phai ki€m tra can than tha tu
pha cua nguon dién va cac dau cuc cua may bién ap d€ dam bao dau noi dung.
Day dan va cap dién: St dung day dan va cép dién co tiét dién phu hop véi
dong dién dinh mirc cia may bién 4p, dadm bao chiu dugc qua tai tam thoi va
c6 kha nang cach dién tot.

Dau cot va kep ndi: St dung dau cot va kep noi chat lugng cao, si€t chat cac
moi noi1 dé€ dam bdo ti€p xuc tot, tranh phat nhiét va phong dién.

Bao vé cap: Cap dién phai duoc ludn trong 6ng bao vé hoac thang mang cap
dé tranh hu hai co hoc va dam bao an toan.

Kiém tra cach dién: Sau khi dau noi, can thuc hién kiém tra dién tré cach dién
cuia may bién 4p va cac duong day dé€ dam bao khong co6 sy ¢o ro ri dién.

H¢ thong diéu khién va bao vé

Role bao vé: Lap dat va hiéu chinh cac role bao vé qua dong, qua ap, bao vé

cham dat... theo dung thong sb k¥ thuit ctia may bién ap va yéu cau cua hé
thong.

Thiét bi dong cat Lap dat cac thiét bi dong cit (aptomat, cau dao cach ly) phu
hop dé cip ngudn va cit ngudn cho may bién ap khi can thiét.

Pén bao va dong hd do: Lip dit cac dén bao trang thai, dong hod do dién ap,
dong dién, nhiét do... dé de¢ dang theo ddi va van hanh.

Lap dit may phat diesel dy phong

May phat diezel sau khi duoc van chuyén dén vi tri lép dat phai dugc xem xét,
kiém tra day du cac bg phan va phy kién cua may bién ap, bao dam trong qua
trinh van chuyén khong xdy ra hu hong va that lac.

Bo may phat diesel du phong phai duoc 1ip dit bén trong nha chira diesel.
Viéc lap dat mat phat diesel dugc thyc hién trén tdm thép khung ban dé c6 lip
dat cac hé thong chong rung.

Mirc d6 on bén ngoai nha chira diesel khong dugc vuot qua 50 dB(A) trong
khoang cach 10 m. V6i muc dich nay, h¢ thong lam mat phai duoc lap dat hé
thong gidm thanh hodc bay am.

Sau khi lap dt va dAu noi, t0 may phat s& dugc thi nghiém vdi phu tai toi da
co thé co giuqc trong thoi gian 8 gid, ghi nhan di¢én ap, tan so, ap luc dau va
nhiét do dau.

Lap dit hé thong cip ngudn tw ding AC

Trude khi lap dat, Nha thdu phai kiém tra mat bang va cac diéu kién lap dit.
Trén co so cac tai liGu thlet ké cua Nha cip hang, Nha ché tao, Co quan Tu

van thiét ké, Nha thau can diéu tra hién truong va dé ra giai phap thi cong phu
hop, dép tng cac yéu ciu sau:

— An toan tuyét ddi cho ngudi va thiét bi.
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2)

2.15.
(1)

2)

€)

(4)

(5)

2.16.

— Pép ung tién do cua Cong trinh.

— Cap dau ndi phai dugce kéo rai thang hang, khong chong chéo, bén xoan vao
nhau, tranh lam tray xudc, hu hdng, dap nat cac 16p cach dién cua cép.

— Lip dat tu dién phai theo dung cac huéng dan ctia Nha ché tao, Nha cip
hang, khong dugc dé cac vat ran va dap lam mop méo, bién dang ti va hu
hong cac 16p son cua ta.

Nha thiu phai lap cac danh muc dau cap, cac bang liét ké cap trong dé chi rd
cac dia chi ddu cap, loai cap, tlet dién, qui cach cap, chiéu dai cap, ... Phai co
cac bién cap v6i cac thong tin can thiét, bién phai dam bao rd rang, chinh xac
va bén dep.

Céap lap phai nguyén ven, khong chap ndi. Tai cac diém trung chuyén, cap
phai dugc kep trong cac ranh va bat kep chac chan. Péi véi cac loai cap nhidu
soi phai c6 cac dau cbt, viée ép cac dau cbt phai dugc thuc hién bang cac dung
cu chuyén dung. Nha thau phai 13p bang ké theo timg chung loai, cung cap vat
tu can thiét dé danh s6 ky hiéu nhu ban vé thiét ké toan bo cap dau ndi vao
thiét bi va cac hang kep.

Lap diit hé thong cip ngudn tw dung DC va UPS

Céc 4c qui, bd nap va céac bang phan ph01 phai dugc dinh vi theo nhu cac ban
ve€. Sau khi lap dat va dau noi cac thiét bi, Nha thau phai thyc hién viéc nap
khéi tao 1an dau cho céc binh 4c qui theo chi dan cta nha ché tao.

Trudce khi lap dat, Nha thau can tién hanh cac kiém tra doi véi cac diéu ki¢n
lap dat, diéu kién bao quan ctua hé thong chira ac qui, do kin cta ac qui, sy phu
hop gitra cac bo phan cling nhu vi tri va thu ty 1ap dat ac qui.

Nha thau phai chuan xac cac dau cuc dc qui trude khi lap dat. Tu chaa dc qui,
gia d& dc qui phai dam bao chic chin va dwoc Nha thau kiém tra can thin
trude khi 1ap dat. Néu c6 san/gia lap dat ac qui ¢ do déc hodc mip mo phai
thuc hién cac bi¢n phap can thiét dé khic phuc hodc dat cac tam dém chuyén
dung ...

Ac qui khi dat 1én gia d6 phai dam bao nguyén tac can bang trong luc, phai
duoc lap dat thang hang va ding trinh tu. Néu c6 dau hiéu dinh axit trén bé
mit hay dau cuc dc qui, phai tién hanh vé sinh, lau chui sach s& bing dung
dich amonidc va rira sach, lau kho trudc khi dau ndi 4c qui.

Khéng dugc dat cac dung cu hay bo phan bang kim loai 1én dc qui. Viéc nap
ac qui phai nhat thiét tuan theo cac huong dan ctia Nha ché tao.

Lap dit hé thong cap dién va két ciu do cap

Cép luc; cap diéu khién, bao vé; cap thong tin, bao chay... phai dugc kéo rai
trong cac muong cap, ranh cap hodc truc cap riéng biét theo hudng dan cua
nha cap hang. Cap dat trén cac thang, mang cap x€p theo mat phang hodc tam
giac va dugc co dinh vao cac gia cap bang dai thép. Ban kinh uén cong cua
cap (néu can thiét) phai khong nhoé hon 8 1an duong kinh cap.
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Céc dau cap phai dugc lam theo dung hudng dan ctua Nha cép hang

Ban kinh udn trong qua trinh 1dp dit va tai chd khong duge nhé hon muc tbi
thi€u do nha san xuat céap chi dinh.

Luc kéo trén cap khong duoc vuot qua luc do nha san xuat cap chi dinh. Viéc
kéo cap phai duoc thuc hién bing phuong phap "day/kéo" thu cong bang cach
sir dung v¢ hodc bang toi co tinh ning cat khi cing qua mirc. Khong duogc kéo
cap bang 15i.

Cap phai dugc cung cép cac gia 45 nam cang gém diém két thuc cua cap cang
t6t. Cap phai duoc ¢6 dinh vao khay/thang bang kep hodc diy budc cap da
duoc chap thuan. Cap trong Ong ding thang dimg phai dugc hd trg day da
trong sudt qua trinh chay v&i khoang cach khong qua 2 m dé tranh ciang thang
qua muc khi cap roi khoi dng dting. Cap phai duoc kep tai diém chung di vao
hoic ra khoi khay cap, dam bao khong c6 tng suit tap trung cao nao duogc dit
trén vo cap. Khong duge sir dung khoa kim loai. Phai co gia d& trong hd cap
dé dam bao cap khong bi vong, khong cham day va khong can trd viée tiép
can.

Cép dién 15i don tao thanh mot phan cua hé théng ba pha phai dugc giir chit
theo hinh ba 14 bang kep kim loai da dugc phé duyét.

Cép phai dugc nhan dang & moi dau, ca phia trén va phia du¢i moi ong noi

Khi str dung nhiéu hon mét cap 16i don cho mdi pha, mdi nhém hinh tam giac
phai chira mgt cap cua moi pha

Khéng duoc phép nbi cap trir khi duoc chip thuan.

Phai cung cip du gia d& trén toan bd chiéu dai cua cap dé giam thiéu do vong
va ngan cap bi cang qua muc. Trong moi truong hop, khoang cach gitra cac
gia do khong dugc vuot qua 300 mm. Gia do co6 thé & dang khay thang hodc
khay thép tam duc 10.

Céc phan khay cép lién k& phai duogc lién két dién tai mi ndi bang day dan dat
xoan 6 mm?2. Cac khay cap cling phai duoc lién két dién voi ludi ti€p dia theo
cac khoang cach khong 16n hon 30 m bang day dan dat xoan 6 mm?2

Céc khay cap duc 15 néu duoc lép trén khay thang phai dugc lién két dién voi
khay thang tai hai dlem (t6i thiéu) cho mdi phan riéng biét cua khay cap duc 15
bang day din dit xodn 6 mm2.

Ong dan cap dién bé mit va phu kién phai la thép ma kém hodac UPVC chiu
luc ndng.

Tat ca cac 6ng dan phai c6 kich thudc du 16n dé co thé dé dang kéo vao hoic
thdo ra bat ky mot day dan nao trong khi cac day dan khac van con nguyén.
Kich thude ong dan toi thiéu dugce phép 1a 20 mm.

Ong dan phal duogc glau kin, néu c6 thé, bang cach lap dat trong cac tim bé
tong, tran gia hodc hdc hodc bang cach chay vao tuong. Tat ca cac dudng chay
dng dan trong tudng phai theo chiéu doc hodc chiéu ngang; khong duoc phép
chay theo dudng chay ranh. Ong din phai duoc lip song song véi cac thanh
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phan két ciu, tuong, cira, v.v. va khong duoc 1ap trén bé mit lat gach.

Ong dan phai duoc ¢b dinh dung vi tri bang cac yén thép ma k&m nhing néng
hai mat. Khi doan 6ng dan kéo dai gitra hai diém dd, phai sir dung yén hai mat
c6 chot cd dinh co thé thao roi. Phuong phép gan vao beé mat bé tong phai theo
phuong phap da dugc phé duyét. Cac yén khong dugc cach nhau qua 2m.

Céc ddu cua tit ca cic 6ng dan phai khong c6 go. Ren & cac dau dng dan phai
chinh xac va sach. Khong duoc str dung ren chay.

T4t ca cac ong din phai duoc dung dang vi tri trude khi bit dau kéo day dan.
Trong qué trinh thi cong, Nha thau phai ddm bao rang cac dau héd ctia 6ng dan
duoc bit kin bang nap nhya hodc nap kim loai.

Tat ca cac 6ng dan két thuc trong tudng xay phai duoc két thuc trong hop lap
am mot hodc nhiéu 16p. Cac hop tudng phai dugc hoan thién voi tAm lip 4m 6
cam dién thoai tiéu chuan.

Ong dén kim loai mém c6 thé duge st dung & nhitng khu vyc 'khé khin' ma
6ng dan cimg khong kha thi. Ong dan va phy kién mém phai c6 thé cuén ma
khong bi hu hong hodc giam dién tich mit cit ngang va phai phu hop véi moi
truong lap dit.

Ong dan va phu kién bang thép ma kém phai duoc ma kém nhing nong. Ong
dan phai duogc ndi dat tai bang phan phdi bang kep nbi dat va két ndi truc tiép
v6i day dan ndi dat chinh.

Céac mdi ndi éng dan UPVC chiju lyc ning phai duoc thuc hién bang keo loai
dung moi theo khuyén nghi cua nha san xuat 6ng dan.

Tét ca cac émg dan va phu kién phai 1a UPVC chiu luc ning dé tuan tha IEC
60614. Ong din phai dugc lap dit ngam, duoc boc cing trong bé tong va duge
lap day dé tao bé mit hoan thién gon gang. Pau dng din khong dugc nhé hon
600 mm so véi bé mat.

Ong d?ln phai c6 kich thudc danh nghia 13 100 mm hodc 150 mm. C6 thé sir

dung 6ng dan c6 kich thudc nho hon ¢ nhimg khu vyc cu thé néu khong co

kha nang lap dat cap trong tuong lai.

Dbi voi mai duong dng dan, it nhat mot (’),ng dan hodc 20% téng s6 ong dan

(tuy theo sO nao l6n hon) s€ dugc cung cap lam du phong dé€ su dung trong

tuong lai.

Hb kéo cap s€ dugc xay dung bang bé tong cbt thép co kich thudc va do bén

phu hop d€ phuc vu cho cac hoat dong kéo va ban kinh uon toi thi€u cua cap.

Nap ho phai chiu dugc tai trong du kién, tuy thude vao vi tri.

Hé thong ngan chay va khéi phai tuan thu cic yéu cau sau:

— Tuén tht Tiéu chuin Viét Nam TCVN2622 vé dinh mirc 3 gio;

— Vat liéu sir dung khong bi anh huéng boi nude, khong tao ra chat giy doc
hai va khong bi sau bo pha hoai va khong bi hu hong hodc co lai theo thoi
gian;
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2.17.

2.17.1.

— Vat liéu sir dung phai c6 thanh phan va két cdu sao cho c6 thé xuyén qua dé
lap dat cap mai va c6 thé bit kin lai ma khong can phai thay thé toan bg;

— Cam st dung amidng, sdn pham amiang hodc sgi1 gom;

— Bat ky vat liéu chin hodc gia cd cb dinh nao ciing khong duoc 1am giam
dinh murc cua h¢ thong;

— Bat ky vat liéu chan tam thoi ndo ciing phai dugc loai bo;

— Bat ky két cdu thép hd tro ndo ciing phai duoc ma kém va lip dit sao cho
khong tao ra mach tir xung quanh cap mat 16i;

— Cap phai dugc "thdo bo" dé dam bao rang cac khe hé cua cap s& duoc bit
kin day du.

Lap dit hé thong do dém dién niing, bao vé va do lwong va DCS

Nha thau duge gidi han pham vi cong vi€c, tuy vay, dé hoan thién khéi luong
cong viéc da néu, Nha thau phai lap dat ca nhitng thiét bi va thyc hién nhiing
cong viée chua duge néu cu thé trong phan nay.

Pham vi ldp dét

Pham vi cong viéc cua phan nay bao gdm bao quan, luu kho, kiém tra trude
khi lap dat, lap dat, tham gia thi nghiém, hi€u chinh, chay thtr va cac yéu cau
khac tai cong truong tit ca cac thiét bi va cac mach cho do ludng, didu khién
va bao vé hoan chinh cta céc thiét bi sau day:

— Céc tO may phat dién,

— Cac may bién 4p nang ap may phat

— Cac may bién ap tu dung;

— Hé théng thiét bi phu nha may va két ndi véi hé thdng quan tric;
— Thiét bi dap tran;

— Thiét bi ctra 1y nuéc;

— Khu quan 1y van hanh;

Pham vi ldp dit bao gdm, nhung khong gidi han, cung cap cong viéc day du,
du thiét bj hodc cong viéc duge thuc hién khong dugc dé cip cu thé trong phan
nay.

N6 ciing bao gdm céc thiét bj sau:

— Hé théng diéu khién giam sat va thu nhap dir liéu (SCADA) dat tai Phong
diéu khién trung tdm phai bao gém cac thiét bi sau dy: tram van hanh; tram
ky thuat; tram quan ly thong tin gdm may chii quan 1y co s¢ dir lidu, hé
thdng may in, gateway; man hinh kh6 rong; hé thong dong ho thoi gian
thuc; mang truyén thong nha may; mang ndi bd nha hanh chinh; ban van
hanh va céc thiét b can thiét khéc;
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2.17.2.

2.18.

2.18.1.

— Cac bang diéu khién t6 may dat gan céac to may, ké ca bo dieéu khién tuan tu
t0 may, thi€t bi bao v¢€ va do ludong t6 may, thiét bi chi bao 161 va hoa dong
bd, bang do luong va dicu khién;

— Bang hoa ddng bo dit trong phong Phong diéu khién trung tim nha may;

- Tu ‘Ehiét bi phu va cac bang phan phéi dat gén mdi thiét bi, bao gém bo diéu
khién va bao vé;

— Tram ddng b thoi gian bao gdm ddng hd chinh, dong hd phu va hé théng

dong ho va phai dugc dong bo thoi gian v6i Cong ty Van hanh h¢ thong
dién va Thi truong dién quoc gia (NSMO);

— Hé thdng do ludong va do dém dién nang;

— Hé thong diéu khién va giam sat;

— Hé théng ro le bao vé.

— Hé thdng do ludng muc nude

Gidi han ldp dat

T4t ca phan di day bén trong gitra thiét bi ndm trong phan nay va di day gitra

thiét bi trong phan nay va thiét bi thudc cac Goi thau “Cung cdp Thiét bi co
khi thity céng” hodc cia cac goi thau khac.

Tu diéu khién va hién thi tai cho thiét bi co khi thay cong ctia Pap tran va cua
nhan nudc dugc cung cap va lap dat béi cac Goi thau “Thiet bi co khi thuy
cong” khong thudc phan nay.

Nha thau phai lap dat tu dau cudi va thiét bi mang cho két ndi voi hé thong
thong tin t&1 Pap tran va Cura nhan nudce dé thuc hién chic nang diéu khién tir
xa cua cac thiét bi co khi thuy cong ké trén.

Lap dit hé thong SCADA va TTLL

Nha thau duge giéi han pham vi cong viée, tuy vay, dé hoan thién khdi luong
cong vi¢c da néu, Nha thau phai lap dat ca nhirng thiét bi va thuc hién nhirng
cong viéc chua dugc néu cu thé trong phan nay.

Pham vi lcfp dat

Pham vi lép dat bao gém trang thiét bi sau (ké ca tai cac tram du ndi lién
quan, NSMO va Trung tdm diéu d0 h¢ thong dién mién Bac (NSO):

Heé thong thong tin lién lac:
— Tai Nha may Thuy dién Nam Neun 1:
+ Trang bi 02 thiét bi quang STM-1;
+ Trang bi 04 bo chuyén d6i FE/E1;
+ Trang bi 04 bo dinh tuyén + tuong lira;
+ Trang bi 02 dién thoai IP cho kénh dudng day nong;
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Trang bi hé théng tong dai va mang thué bao (IP-PBX) ;
Trang bi hé thong loa phat thanh (nhan tin) ;

Trang bi hé théng camera giam sat cong trudng;

Trang bi hé théng v6 tuyén truyén thong VHF ;

Trang bi hé théng canh bao 1ii;

+ + + + + o+

Trang bi cap quang ADSS dé két ndi hé théng thong tin lién lac gila cac
khu vuc nha may nhu: Ctra ldy nudc, tran xa 1, nha may, tram bién ap;

+ Trang bi khung phan phdi quang ODF va cac phu kién lip dat khac.
— Tai tram bién ap 220kV Nam Neun 1:

+ Trang bi 02 thiét bi quang STM-4;

+ Giao tiép dién thoai giira nha may va tram bién ap;

+ Trang bi gid phan phbi quang ODF va cac phu kién lap dat khac.
— Tai Nam Sum 3:

+ Trang bi 02 thiét bi quang STM-4;

+ Trang bi 02 card STM-4;

+ Trang bi gia phan phdi quang ODF va céc phu kién lip dat khac.
— Tai NSMO:

+ Trang bi 03 bo chuyén d6i FE/E1;

+ Trang bi 01 dién thoai IP cho kénh hotline
— Tai NSO:

+ Trang bi 01 b chuyén d6i FE/E1;

+ Trang bi 01 dién thoai IP cho kénh hotline.
Hé théng SCADA

— 02 may tinh gateway: 1 main, 1 backup), mdi may tinh c6 04 céng g@)m 02
cong két nd61 dén NSMO (1 chinh, 1 du phong) va 02 cong két noi dén NSO
(1 chinh, 1 dy phong).

— 02 router + firewall dé két ndi dén cac may tinh gateway.
2.18.1.1. Giéi han lip dat
Cap soi quang OPGW treo trén cac duong day trén khong 220kV khong thudce
gdbi thau nay.
Déu ndi cap soi quang tai hop ndi tai nha may thudc pham vi caa géi thau nay.

Dau ndi hé théng truyén tin va sé liéu tir nha may dén cira lay nude, dap tran,
tram cat 220kV thudc pham vi goi thau nay.
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3.1.

3.2

Dau ndi tin hiéu, hé théng truyén tin va s liéu, ... tr Nha may dén NSMO,
NSO thudc pham vi goi thau nay.

CAC YEU CAU VE KHU PHU TR, NHA O VA NHA LAM VIEC

Cac hang muc phu trg chi str dung trong mét thoi gian ngan do vay trir mot s6
hang muc duoc st dung sau khi két thiic cong trinh, két ciu cac hang muc s&
1a két cAu tam, dé dang lap dit va thao da.

Kho bai
Kho bai gébm c6 2 loai chinh sau:

— Loai kho kin: C6 két ciu bao che bang tudng gach, nén lang vita xi mang,
mai lop ton. Kho kin dung dé chtra nhitng vat tu qui gia chiu tic dong cua
nhiét do, 4nh sang mat trdi va do am khong khi nhu cac thiét bi dién, cac
phu ting thay thé cho thiét bi thi cong...

— Loai kho c6 mai che: C6 két cau khung kho, nén lang vira xi ming, mai lop
ton, 1a kho chi c6 méi ma khong cé bao che dung dé chira nhitng vat li€u
khong chiu tac dong cia do am, nhung chiu anh hudng ctia nhiét d6 va anh
sang mat tro1 nhu cac thiét bi co khi roi, sat thép...

— Loai bai hé: Bai ho dugc rai da tan dung day 30cm, bai ho dung dé chua
nhitng vat li¢u khong chiu anh hudng cua nhiét d6 va do am ciing nhu anh
sang mat tro1 nhu cat, da. ..

Ngoai ra con c6 mot s6 kho chuyén dung nhu kho xang dau, kho thudc nd cé

két cau riéng phu hop voi loai vat li¢u dugc bao quan trong kho.

Nha tam

Nha tam ¢6 3 dang chinh nhu sau:

— Nha dang 1: C6 két ciu xay gach, vi kéo bang thép, mai lgp ton, nén lang
vira xi mang, tran bang cét ép. Loai nha nay ap dung cho nha ¢ va nha lam
viéc.

— Nha dang 2: C6 két cdu xay gach, vi kéo bang thép, mai lop ton, nén lat
gach hoa, tran bang cot ép. Loai nha nay ap dung cho cac phong hop, hdi
truong.

— Nha dang 3: C6 két cau khung kho, mai lgp ton, bao che bang ton. Loai nha
nay ap dung cho céc nha xudng.
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CONG TRINH THUY BPIEN NAM NEUN 1
HO SO MOI THAU

GOl THAU SO NN1_LD-GT10 - LAP BAT THIET BI CO PIEN

DANH MUC CAC BAN VE

Stt TEN BAN VE SO BAN VE Stt TEN BAN VE SO BAN VE
A | TONG MAT BANG - GENERAL PLAN Electromechanical equipment arrangement-
R SR tion of power house
Tong mat bang >€C : :
I. THIET BI CO KHIi - MECHANICAL EQUIPMENT 3 nha may _ _ 123039F-TTND-NM-03
——— Electromechanical equipment arrangement-
B_|NHA I}AAY-PO}/VER’H()’USE ; _ Profile of power house
SO DO NGUYEN LY CAC HE THONG B6 tri thiét bi Co khi thiy luc nha may-Mat bing
AGRAM OF 4 | Mmainha may 123039F-TTND-NM-04
DIAGRAM OF PRINCIPLE AUXILIARY Electromechanical equipment arrangement-Plan
EQUIPMENT SYSTEMS of the Roof
1 | Héthong nude lam mat 123039F-TTND-NM.CKTL .01 B4 tri thiét bi Co khi thuy lyc nha may tai cao
Cooling Weater System 5 | trinh 335.90m 123039F-TTND-NM-05
Hé thong théo can Electromechanical equipment arrangement at
2 : : 123039F-TTND-NM.CKTL.02 :
Dewatering and Drainage System elevation 335.90m
Hé théng khi nén B4 tri thiét bi Co khi thay lwc nha may tai cao
3 | Lower Compressure Air System 123039F-TTND-NM.CKTL .03 trinh 331.90m
X g A ! 0 Electromechanical equipment arrangement at 123039F-TTND-NM-06
H¢ thong xtr ly dau tua bin ;
4 Turbine Oil Treatment System 123039F-TTND-NM.CKTL.04 el?vatlon,331.90m
A . ) Bo tri thict bi Co khi thay luwc nha may tai cao
Hé th luong thay luc ' : :
> Hedr;ﬁll?cdl\(;lezgugn usy stem 123039F-TTND-NM.CKTL.05 7 | trinh 327.90m 123039F-TTND-NM-07
H¥ g Z - ghNy " Electromechanical equipment arrangement at
6 | t e o vt 123039F-TTND-NM.CKTL.06 elevation 327.90m
'[e 'g, Ing Yvater UDP y System : B6 tri thiét bi Co khi thuy luc nha may tai cao
BO TRI CHUNG THIET BI TRONG NHA o trinh 322.30m 193039F-TTND-NM-08
C MAY Electromechanical equipment arrangement at
GENERAL ARRANGEMENT OF elevation 322.30m
EQ[;IPMEI:T IN PCh)V,VIlE)RHOUSE B4 tri thiét bi Co khi thity luc nha may tai cao
Danh muc phong va thiet bi trinh 317.20m
1 . : 123039F-TTND-NM-01 - -NM-
List of Room and Equipment ¥ | Electromechanical equipment arrangement at 123039F-TTND-NM-09
5 B4 tri thiét bi Co khi thuy luc nha may-Mat Cat 123039F-TTND-NM-02 elevation 317.20m
ngang nha may 10 | B6 tri thiét bi Co khi thuy lyc nha may tai cao 123039F-TTND-NM-10
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Stt TEN BAN VE SO BAN VE Stt TEN BAN VE SO BAN VE
trinh 312.10m Single line diagram for DC auxilary system
Electromechanical equipment arrangement at So db nguyén ly hé théng dién ty ding DC
elevation 312.10m 8 Single line diagram for DC auxilary system 123039F-TTND-NM.D.05 (4/4)
B4 tri thiét bi Co khi thay lrc nha may tai cao X an 1V he thdng dia S
rinh 306,10 9 Sg do n:quyep ly hé thong dién tu dung UPS 123039F-TTND-NM.D.06
11 _ _ 123039F-TTND-NM-11 Single line diagram for UPS system
Electromechanical equipment arrangement at So dd oh thrc bao Ve va do lue
elevation 306.10m 10 |29 ¢ophuong tuc bao ve va do wong 123039F-TTND-NM.D.07
TR — . Protection and measurement single line diagram
Bo tri thict bi Co khi thuy lyc nha may tai cao Ciu hinh hé théne didy khidn nha mé
) au hinh hé thong diéu khién nha may
1p | i 300.60m - 123039F-TTND-NM-12 11| power plant control system configuration 123039F-TTND-NM.D.08
Electromechanical equipment arrangement at : P ; y 9
elevation 300.60m Cau hinh hé thong SCADA/EMS va thong tin
B4 tri thiét bi Co khi thuy luc nha may tai cao lién lac ] ]
12 trinh 294.10m 193039F-TTND-NM-13 12 SCADA/EMS and telecommunication system 123039F-TTND-NM.TT.02
Electromechanical equipment arrangement at ) R cqnflguratlon , ,
eleyatlon 29A4.10m 13 Cau_ hinh h@_thong do dém d_len nang 123039F-TTND-TC.DK 06
I1. THIET BI PIEN-ELECTRICAL EQIPMENTS Tariff metering system configuration
p | NHAMAY THUY BIEN 14 | S0 40 nguyen Iy hé thong dicn tu dung AC 123039F-TTND-NM.DT.D.01
POWER HOUSE Single line diagram for AC auxilary system
Ky hiéu va chi thich So d6 nguyén ly hé thong dién tu ding AC ) )
1 | symbol and legend 123039F-TTND-NM.D.01 15| Single line diagram for AC auxilary system 123039F-TTND-NM.CNN.D.01
p |duecgla 123039F-TTND-NM.D.02 g 9 y sy
Connection diagram of hydro power plant to
national grid
g | Sodonoidien chinh 123039F-TTND-NM.D.03
Key single line diagram
g | S0 donguyenlyhé thong dien tu ding AC 123039F-TTND-NM.D.04
Single line diagram for AC auxilary system
5 | S0donguyen ly hé thong dién tu dung DC 123039F-TTND-NM.D.05 (1/4)
Single line diagram for DC auxilary system
g | S0 donguyen ly he thong dién tu dung DC 123039F-TTND-NM.D.05 (2/4)
Single line diagram for DC auxilary system
7 | So dd nguyén ly hé théng dién ty ding DC 123039F-TTND-NM.D.05 (3/4)
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Water Consumption Of Cooling Water System

Item Edipment name Water consumption | Allowable pressure
(m¥h) (MPa)
(1) | The heat exchanger of generator 410.16 0.3~0.6
(2) | The heat exchanger of thrust bearing 50.60 0.3~0.6
(3) | The heat exchanger of generator guide bearing 15.90 0.3~0.6
(4) | The heat exchanger of turbine guide bearing 16.24 0.3~0.6
(5) | The turbine shaft seal 10.80 0.3~0.6
(6) | The OPU (oil pressure unit) oil cooling 15.00 0.3~0.6
Total for one unit 518.76
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Pressure gauge
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Differential pressure transducer

Indicating, annunciating pressure

with control signal

Indicating, annunciating flowmeter
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Legend
> | Non-return valve [ps] | Pressure switch
=1 | Dual-direction flow switch [PT] | Pressure transducer
=] Single-direction flow switch »« Normally close butterfly valve
= Electro-magnetic flow meter <1 |Normally open butterfly valve
& Motor-driven butterfly valve B+d_| Normally open gate valve
- | Mechanical filter % | Three way vaive
[ | Require-cooled equipment @ Pressure different switch
[ | Instruction thermometer P | Intake
‘| Safely valve £=3 | Pressure reducing valve
@ Pressure gauge <] | Redeacer
4| Motor-driven 4-way valve skq | Regulating valve
=4k | Flange connection @ Heat exchanger

° Main Equipments
®) N Item Name Specifiction Quantity Remarks
DN100 Runner seal Automatic Mesh:2.0mm, PN1.0MPa 1 service
C S1. s2 self-cleaning  strainer Q>518.66m¥h, DN300 2 1 stand-by
FS1, FS2 Sand filters Mesh:0.05mm, PN1.0MPa 2 1 service
Q>10.18 m3h, DNSO 1 stand-by
Motor-driven
? DN200 ? EV1 4-way valve DN300, PN1.0MPa 1
L ~ <t t el —
S D>>< D> < ) DN300, Q>518.76mh, DN300 1 senvice
§ § N300 PRI PRL. PR2 Pressure reducing valve Pressure: From 2 Mpa to 0.45 Mpa 2 1 stand-by
o o t DN200 1G1, IG2 In!et gate completed 2
D<Pp<t with screen
o
g z
[a] [a]
Drainage to Drainage to
~Uairace ~airace
X
O]
Note: @ié @g Drainage to
—— tailrace
1. All piping are made of stainless steel. 1G1
2. This drawing only shows the Unit NO.1, the Unit NO.2 is the same. Spiral case 1 DN300
3. Elevations are in m, dimensions are in mm.
1G2 DN300
8
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Symbol

Description

Gate valve with motor driven

Gate valve (normally open)

Gate valve (normally closed)

Check valve

Valve (normally closed)

By-pass fluid-powered

Three-way cock

-<<1ﬂ§;:hmlmx X | XIX(@

The plug valve

Symbol

Description

Grating of a water intake

Trash rack

Flexible insert

The hatch hermetic

Pressure gauge

Pressure-vacuum gauge

Level sensor

The device for level measurement

The warning indicator of oil

cfeleleleleFEIL

Indicating, annunciating pressure
with control signal

A - SEE PIT

B - TEST SAMPLE PIT

C - STAGNATE OIL AND SANK SEPARATING TANK

D - OIL SEPARATING TANK

E - OIL FILTER TANK BY ACTIVE COAL

G - TEST SAMPLE PIT

H - SEE PIT

Oil / water separated system

Liquidometer

¥ 327.70

Waste oil
collecting tank

5m’ DKt

DN200

Lt P—T

Operator pump

Stop pump N

Opergtorpump

» > todownstream

olo)

[T T

Stop pump.

Main transformer oil
drainage pit No.2

Main transformer oil
drainage pit No.1

327.70

i=0.005 } |
DN300
DN200 DN200

Breathing pipeline

Main Equipments

to drainage é
g
Item Description Q-ty Note
PUMP ROOM g g
3006 th 2 z P1, P2 Vertical shaft centrifugal pump 2 Unit water passage dewatering
— ~ to computer system *: & G H =50m, Q = 145 m?/h, N=40kW
g g s P3, P4 5 Vertical shaft centrifugal !
oD H 3 a S 1 ‘c?; gxg}isugilc,lgz ;%E::g‘pclbicle i ‘% P3, P4 He=;coam? Qa =¢992”r‘rn' 3“/?5 ﬁ:;‘;ﬁ(w 2 Power house drainage
e alv g
! 5 5
= s & ©
= S - E g OP1, il H =50mH20, Q = 22 m>/h .
26508 pierflyvalveayer S 296.80 - - 296.80 - 296.80 1;5 5 5 z . Gear type oil pump H =50mH20, Q m*/I 2 Power house drainage
=228
ing Hingh level alarm o & & 28 B
m%‘:omogd'% Emergency pump starts ,—E_ g 22 wos | Water / oil seperator Q=20m */h 1 Power house drainage
'| = Stand by pump starts £
Stand-by pump starts _ Operafor pump d £
§ - Service pump stars | 3 Gear type oil pum| .
3 Service pump stats V1=130m? _p P st } I 3 OP3 H=0.2t‘(/];|3/|pa, 8=3r$13/h, N=3kwW 1 Transformer oil system
= *’—P = Operator pump ox Stop.punip.
Pumps stop s sop ‘\592 2 _ ! \’/?h‘ DN250
——————— SPL, | submersible type oil pump 2 | Transformer oil system
sP2 | H=20m Q=20m3/h
DEWATERING SUMP 2o oP4 ﬁiaor Zt‘éﬁfpg" gir;'r?ﬂ Ih, N3KW 1 Transformer oil system
1 8
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Service air main piping, DN50

g g To G2 Utits braking main piping, DN50 J* ?
> D<H<D<
DN15 \I DN50]
DN23| |
DN25 DN25
EL 327.70m EL 327.70m Braking equipment cubicle | |
o — 299 |
R, |
® T I
DN2S DN2S Reposition air supply K | |
) ® v | To atmosphere | |
4 ;
Braking air supply ? To shaft repair seal |
EL 322.30m DN2> DN2> EL 322.30m >t Dt | | :
> | | | to computer system
*_ | | | DN25
DN25 DN25 T | | _— - — - — - - — = - = = = — = —
| To atmosphere | | | @ @ Compressor operation ——Il
| i n To atmosphere | DNI15 control equipment | |
v V W
DN2S DN2S To drainage | | ? | | A\ A A ||
EL 317.20m 2 2 EL 317.20m | L 1 JJ To atmosphere —1 I ©
01 sty o N~ Tade—=—=—"= = T’ Toatmosphere
| L 4
DN25 DN25 @ —
|
EL 312.10m DR23 DR23 EL 312.10m o L |
Main Equipments
ltem Description Q-ty Remarks Sysbol Description
DN25 DN25 ARL,AR2 | Air receiver , P=0.88MPa, V=3 m’ 2 [l z;‘:,‘:E:':,:I,",Lg‘z,,f::,;s B |Valve (normally open)
CCl, CC2 Condensate collector P=1.1MPa 2 P [Valve (normally closed)
CUl1, Cu2 Compressed air unit. P=0.8MPa, Q 3.0m*min| 2 D |Check valve
EL 306.10m DN25 DN25 EL 306.10m CIB1, CIB2 | Compressor instrumentation board 2 * Three-way cock
* Safety valve
_% Gate valve with motor-driven
DN25 DN25 i Electromagnetic valve
g Air solenoid valve
EL 299.80m DN25 | DN25 EL 299.80m phy_|Reaulaing valve
Q Oil and water separator
® Filter- moisture trap
DN25 DN25 Pressure gauge
@ Pressure gauge switch
Pressure transducer
EL 296.80m DN25 1 DN25 EL 296.80m Level indication switch
N Air and water separator
—— | Air pipelines
DN25 DN25 — — | Blowing pipelines
To drainage ditch
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Gl

o

% % Generator thrust R ugper guide bearing
327.70 m

VA Y v — > =
| NNNNNN
TURBINE OIL STORAGEANDOIL TREATMENT & PURIFICATION R O O M (EL. 305.85m) L D
| S | o e
7 T L |
LE LE
Vi V2 DK
| —
(=] o
n mn
a3 8 >
Service oil tank Used oil tank 4
V=15m’ V=15m’ ¢ T
oT1 on ° o o  Generatof Iqwer guide bearing
3 g Z
3 5l &
L
i e P
, Dit
DK
D
304.3m
Turbine oil filter MPP —r1 L
Dk coP DK Governor sump Governor sump
GP1 é‘ @ LE@:T [—"—] oil tank oil tank
EL.306.10m k&—o—r kk—‘m/ —N%—I’ _—
o 7 . it

From governor From governor
ST

T ¢ L e e bearng ] CUbicle cubicle

J - DN50 Main oil supply pipe % % o
hd A4

DN50
DN50
DN50
DN50

—e—DK > L 4 & > s > L4 >4
I T :>: [ < - [ [ - [ . DNS0__Main oil outiet pipe L [ [ T0 GR
I hd b hd -~ hd - P e <4
. 2 o °
3 2X X5
IwwA
DNS50
e
EL.296.80m
L2
Main Equipments
Symbol Description Symbol Description Item Name Specifiction Quantity | Remarks
> Gate Valve (normally closed) @ Level sensor GP1, GP2| Gear type il pump Q3mhp=0.3 Mpa, N=2ki 2 irmlxoelilg E/Epe
b Gate Valve (normally open) Pressure gauge CoP Centrifugal oil purier Q=3m?h,P=0.3 Mpa, N=39k\ 1
Xi - ) ] Level indicat MPP Mobile pressure purier Q=3m?h,P=0.3 Mpa, N=39K 1
ree-way coc evel indicator
0T1, OT2| Oil tank v=15m 3 2 1 service
e Strainer J}———| Flexible connection 1 used
o] i il tank =5m°
<> Air drier —— Flange connection o perating o tn i !
§3® Gear-type pump - J= Pipe connection NOTE:
[l 8
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Main Equipments

Item Name quantity
Measurement for . ;
power station Measurement for Unit NO.1 1 | Upstream water level measurement device| 1 Set
p
o) 1) = o
Item B - g £ 2 5 2 . 2 | Downstream water level measurement device 1 Set
4 3 < e 21 5 2 c 9 ‘s S| 3 5 3
3 2 = 8 c | &6 ® S a [ vl o 8| 8 =] o . -
o g |8 £ 2 5 9 8 <) ve|lc g & | c Head differential at trash-racks
. 5 = 3 S £l & < = g o 525 5| 3 2 > = 3 t devi 1 Set
8 = 2 | ool 3 0o 8 T B € > B 5 2|5 o 8 e |E5| o measurement device e
g 2 E|E8| % |58 £ 85 35 § ®5(88|¢8|& £l S ° |28 g| 3
T = — — 4 L O . . . . .
£ 2 S |of| 9 |85 & 2% 6% © 8% |52|%2/8 <] ° e 12g| 8 Unit vibration and run-out monitoring
Measurement SpOt © S ' 58 = S =l 5 090 Y0 & ®O| g EQ| 2% g Q S 0 s 4 - 1 Set
52| |82 & |52 g 22 g2 2 2228|3525 2| & |BE m device
Equipment location 2|5 g &5 2 |25/ & 57 & 58 |3°|g%|28 £ | & |3 <
Intake @ m Indicating instrument for measuring water
Q level differential and annunciation
LE
Front and baCk Of traSh'raCk %_D " ccccc Head measuring instrument with remote
- transfer of readings
Tailrace @ @* Discharge measuring instrument with remote
transfer of readings
Z
Unit O
)
8- Symbol Description
ﬂ Inlet butterfly valve 7 ———— | Measuring pipelines
‘G:J ———— | Electric coupling
GE) Inlet section of spiral case bg | valve (normally open)
é Spot for measurement discharge o o P4 | Valve (normally close)
8 through turbine at spiral case X | Three-way cock
z @ Level indicatior
Head cover of turbine @ @ Indicating instrument for level measurements
OutSide Cavity Pressure transducer
of turbine crown upside ? Differential pressure transducer
Pressure gauge
Intake of draft tube @ @ Pressure-vacuum gauge
@ Unit vibration and run-out monitoring
device
Outlet of draft tube E g
s
'.% Intake duty room @ '@'
Q
ke} X'A - 5. EIR TR NP % %
S Intake butterfly floor EL.xxxm A E) [ @ | DOM | O |06 6 A ®
S
(O
E Power house EL.xxxm -]
0
£ | o
: o o & oo
: o]
S | siteLcu L.CU 1.CU
-]
O
L Computer room Compute)
1 8
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FIRE SPRIKLER SYSTEM

UNIT 2

DN150

i :; FIRE SPRIKLER SYSTEM ﬁ ;;
FOR MAIN TRANSFORMER FOR MAIN TRANSFORME

DN150

Downstream

6.04
DN200 327.7
BREECHING INLET
)
efllg
O/ 13217
S 223 P
T T [ FIRE FIGHTING CABLE SHAFT
s72| [ S a7 P
X X
3121 [® H a2 HP
3061 [© 3061 HP
2008 [© S 2008
Q,
% 2068 /& 296.8
Q) = DN200 et DN200 QQ:x

DN200

Domestic Water Supply System

Pressure Booster Compact Module

Notes:

1. STEEL PIPE DN>=100mm,CONNECTED TO EACH OTHER BY ELECTRICAL WELDING
AND CONNECTED TO VALVE BY FLANGE.
STEEL PIPE DN<100mm,CONNECTED TO EACH OTHER BY AND CONNECTED TO

LEGENDS:

6.01
6.02
6.03
6.04
6.05
6.06
6.06

FIRE FIGHTING WATER FILTER
OUTDOOR HYDRANT
FIRE FIGHTING CABINET

FIRE WATER SUPPLY PIPE
FIRE FIGHTING WATER TANK
CENTRIFUGAL PUMP
AUTOMATIC SELF-CLEANING
STRAINER

VALVE BY THREADED WELDING .
2. ELEVATION IS IN M, DIMENSIONS ARE IN MM.

H oX@0Ie@ %O

VERTICAL FILTER
3-WAY VALVE

DIFFERENIAL PRESSURE GAUGE
OUTDOOR HYDRANT

FIRE FIGHTING CABINET
INDICATOR MANUAL

GATE VALVE

ELECTRICAL VALVE

BRECHING INLET

320.27 5 Fire Fighting Supply Pumps
Q,,=118.5m’/s
—_— 1G2 6.06
Spiral casel 1 DR300
305.63 Q=31 7rn3/s 1G1 Fire Fighting Water Supply Pump Station
304.88 ——
Q=31.4m7s Adtomati
304.38 - B self—cleauni?\rgasltcrainer 607
% | To Tailrace
— 294.1
From Tailrace
FIRE FIGHTING WATER SUPPLY SYSTEM
1 8
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LIST OF ROOMS

LIST OF ROOMS (cond.)

LIST OF ELECTRICAL EQUIPMENT

ELEVATION (m)| ROOM No. NAME OF ROOM ELEVATION (m){ ROOM No. NAME OF ROOM ELEVATION (m) [EQUIPMENT No DESCRIPTION OF EQUIPMENT
349.55 P001 Roof R801 Turbine hall Unit No.01 336.20 2.01 230KV Surge Arrester
306.10-335.90 Cs Cable shaft from elevation 306,10m to elevation 335.90m R802 | Cooling water area for Unit No.01 331.90 2.02 Control compter system (PC, Gateway, Large Screen,...)
306.10-335.90 Elev. Elevator from elevation 306,10m to elevation 335.90m 299.80 R803 Fire Fighting water station 2.03 Relay, Communication & LCU panels, AMB.
306.10-327.90 S-1 Staircase No.1 from elevation 306,10m to elevation 327.90m R804 Cooling water area for Unit No.02 2.04 GSUT. 80MVA- 230/13,8kV
306.10-335.90 S-2 Staircase No.2 from elevation 306,10m to elevation 335.90m R805 Turbine hall Unit No.02 327.90 2.05 Diesel generator
299.80-306.10 S-3 Staircase No.3 from elevation 299,80m to elevation 306,10m —— 2.06 AXT1: Auxiliary Transformer
R901 Turbine inlet valve area
299.80-306.10 S-4 Staircase No.4 from elevation 299,80m to elevation 306,10m 296.80 R902 Dewateri T dra 2.07 22kV switchboard
306.10-307.60 | S5 Staircase No.5: To generator pit Unit No.01 ewatering and crainagé pumps area 2.08 MDB4: Main Distribution Board
306.10-307.60 S-6 Staircase No.6: To generator pit Unit No.02 LIST OF MECHANICAL EQUIPMENT 322.30 2.09 Battery system
296.80-299.80 S-7 Staircase No.7 from elevation 296,80m to elevation 299,80m ELEVATION(m) [EQUIPMENT No. DESCRIPTION OF EQUIPMENT 2.10 DC & UPS system
296.80-299.80 S-8 Staircase No.8 from elevation 296,80m to elevation 299,80m 1.00 Fesh water Tank 2.11 AMB: AC Maintenance Board
299.80-302.17 S-9 Staircase No.9: To Turbine pit Unit No.01 340.70 & 341.40 1.01 Overhead traveIIing crane 220/30/10, L =18,30m 2.12 Disconnector Switch
299.80-203.17 S-10 Staircase No.6: To Turbine p|t Unit No.02 306.10-335.90 1.02 Passenger elevator 650 kg 2.13 UAT
296.80-299.80 S-11 Staircase No.7 from elevation 296,80m to elevation 299,80m 1.03 Oil-water treated equipment 2.14 MSB1,2,3: Main Switch Board
296.80-299.80 | S-12  Staircase No.8 from elevation 296,80m to elevation 299,80m 327.90 1.0 Oil Tank 317.20 2.15 LT: Lighting Transformer
R101 Meeting and Training Room 1.05 Air Supply Fan 2.16 MDB6: Main Distribution Board
335.90 R102 Bed Room 32230 1.06 Air Exhaust Fan 2.17 LE: Emergency Lighting Board
R103 Library 1.07 Tank 2.18 AMB: AC Maintenance Board
R104 WC 317.20 1.08 Booster Pump 2.16a MDB7,8: Main Distribution Board
R201 Center Control Room 1.09 Purifier 3121 2.19 LCU & GCP, Unit Mesurement Panels
331.90 R202  Operation Director 1.10 Actuating cylinder assembly (for CO2) 2.20 AMB: AC Maintenance Board
R203 wc 1.11 Cylinder assembly (for CO2) 2.21 Generator Circuit Breaker
R301 Main Transformer Unit No.01 1.12 Speed-governor oil pressure unit (OPU) 2.22 Excitation Transformer
R302 Main Transform.er int No.02 1.13 Low Pressure Compressor 2.23 IPB: Isolated Phase Busduct
R303 Relay, Communication & LCU Room 1.14 Low Pressure Air Receiver 2.24 Generator
R304 WC - -
R305 _ Driver & Cantine Room 306.10 LD Molsture rap 306.1 22 oenerator Peutral Cubice
327.90 - 1.16 Turbine oil tank 2.26 EXC: Excitation panel
R306 Erection Bay 1 T 2.27 MDB1,2,3,5: Main Distribution Board
R307 Oil-Water waster treatment Room : il purification unit - -
- ; - 2.28 AMB: AC Maintenance Board
R308 Diesel Generator Room 1.18 Pressing Qil Filter
I 2.29 CP: Control panel
R309 22kV MCGR 1.19 Oil pump -
ilati - - - - 2.30 AMB: AC Maintenance Board
R401 Ventilation Room 1.20 Hydraulilc Station of Turbine Inlet Valve Unit
R402  DC & Batt . 299.88296.8 2.31 CP: Control panel
attery room 1.21 Turbine Inlet Valve, butterfly valve type , 3,4m - -
322.30 R403 Electrical store 1.22 Penstock dewatering pipeline 2.32 DCP: Drain Control panel
R404 Mechanical store 1.23 Francis Turbine type, runner dia 2,5m
R501 Auxiliary transformers AC switchgear panels Area 1.24 Drain valve drive Unit
1.25 i
317.20 R502 Drinking water preparation room Dewatermg Pumps
R0 e——— 1.26 Drainage Pumps
Electrical testing 1.27 Oil contaminated water Pumps
R601 Excitation, Governor , LCU & Unit Mesurement Panels Area 1.28 Ditry Oil Tank SYMBOL AND LEGEND:
312.10 R602 Electrical Workshop 1.29 Ditry Oil Pump 1/ This drawing should be read with drawings: 123039F-TTND-NM-01 to 123039F-TTND-NM-17
R603 Mechanical Workshop 099.80 & 296.80 1.30 Four way valve 2/ Equipment No.: Letter 1.xx : Mechanical Equipments
R604 Machine hall 1.31 Fine automatic self-cleaning strainer Letter 2.xx : Electrical Equipments
R701  Generator circuit breaker Area 1.32 iretssuri redl:fcw:g ve.llve - 3 Abbreviation.:  LCU: Local Control Unit
1.33 utomatic self-cleaning strainer .
R702 _ CO2 Room : 1-cleaning GCP: Governor Control Panel
1.34 Strainer for firefighting Pumps
306.10 R703  Generator hall 1.35 Fire Fighting Pumps
R704 Air Compressor Room 1.36 Fire Fighting Booster Pumps
R705 Turbine Qil Room 1.37 Potable Pumps
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KEY PLAN

5
® & o o o © 0o © » Q@ Q ®  SECTION OF POWER HOUSE
90[ 460 460 460 460 460 460 460 460 B0, 460 490 490 90 SCALE : A
. €19 )
f|-() B - 1 wn
N)ﬁ ‘ ‘ ‘ ‘ { _346.70 Zv
1 [ | [ | [ | | [ 1.01 | | |
S S
l | | | | | | | | |
%_fﬁ M ~ o 0 0 o ’)
M Il Il Il Il Il Il Il Il § 1/TURBINE
-Type of Turbine: Vertical Francis Turbine
-Quantity: 02
o | | | | | | | | | | | IEIE -Htt=119,56,2m
FRECTION BA Roll-up door 600x600 ™ -Hmax=130,50m
| | | | | | | | | | | -Htb=122,59m
Hand rail F2 .
I -Hmin=111,20m
g | | NI\ TR T T T, oo, o Diameter of Runner D1 =2.5m
g 7 O A V7 A e
g mLEE el “Capacity :63,59MW
i IR RN N Y F4) b o g -Flow rate : Q=57,18 m3/s
] %IIIIIII (D OO ey ey ey ey e 322.30 et <
ii L %\-‘ o &"&Ff:%fg%‘r\ . % % ; 7% 39130 i -Rated speed: n=300 rpm
S ' \\ ) i . : %é Ro03 / 3 0 -Rated efficiency:n =94,82%
] S ?,’\;////:!!!!!!! LT T T see LT [ gatzoo (LTHIHT LT 4 % 2/GENERATOR
- IR 980 4 .
R T f 1 / | ! g -Type: Synchronous, 3 phase, vertical shaft
o o H %»? / : g: S
g % @ m R603 % ) “Qually: 02
i ot :"////)V,«V/// E]z 1 }5/3/;1}/_;// _— gl 812.10 / -Rated speed n=300rpm.
T 3 LR 77/ 7 B C 0 A 72 3 C Z Z 7 N
S RE 7 I Ri03 7 k ] R703 £ 11 7 W % ¥310.60 _d -Rated power factor, cos®:0,85
7Y 1, TS 1, R703 AR B
w0 B 509507 5 900 50 900 50 2.27 ,300/,; : _ .
ol 1 LY Z 297 1 AT Rated voltage : 13,8 kV
IR / Y e T / / -Rated efficiency n =97,5%
| Ce L A 930610 (=700 77y ¥306.10 /— $306.10 /
R S I S IR G LAy A% AN Yos T IG5, YA IIG S 1, -Rated active output: N=62MW/1 Unit
e / s // 7 2= / W / i ) - iy 2
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KY HIEU VA CHU THICH/SYMBOL AND LEGEND

STT/NO. | KY HIEU/SYMBOL CHU THICH/LEGEND STT/NO. | KY HIEU/SYMBOL CHU THICH/LEGEND STT/NO. | KY HIEU/SYMBOL CHU THICH/LEGEND
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00t @ MAY PHAT/GENERATOR 029 DISTANCE/EARTH FAULT DISTANCE PROTECTION RELAY | %7 TRANSFORMER THERMAL OVER LOAD
PROTECTION RELAY
L N RO LE BAO VE QUA DONG/QUA DONG CHAM DAT RO LE BAO VE CHONG CHAM DAT CUON DAY RO
002 C') BIEN DONG DIEN/CURRENT TRANSFORMER 030 CO HUONG/DIRECTIONAL OVERCURRENT/EARTH 058 TO/ROTO WINDING EARTH FAULT PROTECTION
FAULT OVERCURRENT PROTECTION RELAY RELAY
RO LE BAO VE QUA DONG TRUNG TINH CAT - N P
003 @@ MAY BIEN AP MOT PHA/1 PHASE TRANSFORMER | 031 NHANH/THOT GIAN NGUOC/INSTANTANEOUS/INVERSE | 059 R o e YECTION RELAY
TIME NEUTRAL OVERCURRENT PROTECTION RELAY
" . RO LE BAO VE QUA DONG CAT NHANH/THOT e N
004 E THIET BI CHINH LUU/RECTIFIER 032 GIAN NGUOC/INSTANTANEOUS/INVERSE TIME 060 gﬂ_ﬁzg’;ﬁ’_g{;‘gﬁ"g_’;gﬁ;‘& gg&% BO
OVERCURRENT PROTECTION RELAY
ONG DAN DONG CACH DIEN TUNG PHA RO LE BAO VE QUA AP/KEM AP RO LE BAO VE MAT KiCH TU'
: : 1 E
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2 THIET B GHI SU' CO/BINH VI SU ¢6 RO LE BAO VE TAN SO CAO/THAP
008 TU BIEN/CAPACITOR 036 FAULT RECORD/FAULT LOCATION DEVICE 064 OVER/UNDER FREQUENCY PROTECTION RELAY
. CHONG DONG MAY CAT VAO DIEM SU ¢6 RO LE BAO VE DONG DIEN TG MAY KHI CHUA
009 CHONG SET VAN/SURGE ARRESTER 037 PREVENT TO CLOSE CIRCUIT BREAKER IN CASE 065 KET NOI LUGT DIEN/INADVERTENT GENERATOR
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s i o0 cuow i R0 12 s ve oL oo o A DTG T AT
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L | BOUNDARY OF EQUIPMENT/SYSTEM WINDING TEMPERATURE TRIP RELAY ELECTRICAL HYDRAULIC CONTROL
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WITHDRAW CIRCUIT BREAKER BUSBAR DIFFERENTIAL PROTECTION RELAY
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