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LOI NOI PAU

Trong cudc sdng, tu dong hda cd mot vai trd rat quan trong. Viéc dao tao ra cac
k¥ st nganh ty dong héa co vai tro quan trong khong kém. Ngay nay, theo da phat trién
cua xa hoi ma diéu kién hoc tap cua sinh vién néi chung va sinh vién nganh tu déng hoa
no6i riéng da c6 nhiu cai thién rat thuan loi. Nganh tu dong héa cong nghiép la mot
nganh rat c6 nhiéu trién vong trong xa hoi hién tai cling nhu trong twong lai. Chinh vi
vay, em clng rat nhiéu ban sinh vién khac di chon nganh tu dong hoa la nghé nghiép
cua minh sau nay.

Sinh vién truong Pai hoc Bach Khoa Ha Noi la sinh vién cua mot trueong ky
thuat hang dau Viét Nam, do vay, diéu kién thuc hanh 1a rat quan trong va can thiét hon
ca. Chinh vi vay, trong qué trinh hoc tap, sinh vién ching em da dugc nha truong tao
diéu kién cho di thuc tap tot nghiép dé tich lity thém kién thic thuc té ciing nhu duoc
ap dung nhirng kién thire minh dugc hoc & nha trudng vao thuc té cong viéc. Rat may
mén khi ching em duogc thyc tap tai Cong ty CP Nhiét dién Hai Phong. Cong ty c6 rat
nhiéu diéu kién gitip cac sinh vién di thuc tap 1am tot cong viéc caa minh.

Dé hoan thanh bai bao céo thuc tap ndy, ngoai su ¢ gang cua ban than, em xin
chan thanh cam on thay Nguyén Huy Phuong da hudng dan chiing em trong ky thuc tap
ndy, cam on cac anh, chi trong cong ty da nhiét tinh huéng dan va giap dd chiing em
trong sudt 1 thang thuc tap.

Bai b4o cao cua em gom c6 3 chuong:
Churong I: Tong quan vé nha may nhiér dién Hai Phong.
Chuong II: Tua bin va may phat.
Churong III: Hé thong diéu khién nha may nhiét dién Hdi Phong.

Trong qua trinh thuc tap, du di co rat nhiéu ¢ ging nhung do trinh d6 con han
hep nén bai bao cdo s& khong tranh khoi nhiing thiéu sét va han ché. Vay nén, em rat
mong nhan dugc Y Kién déng gop, nhan xét cua thay ¢6, anh chi va cac ban.

Em xin chan thanh cam on.

Ha Noi, ngay 20 thang 8 nam 2018
Sinh vién thuc hién

Hoang Van Thuong




Chwong 1. Téng quan vé nha may nhiét dién Hai Phong

Chuwong 1.
TONG QUAN VE NHA MAY NHIET PIEN HAI PHONG
1.1. Giéi thiéu nha may Nhiét dién Hai Phong.

Nha may Nhiét dién Hai Phong 1 dugc khai cong x@y dung vao ngay 28/11/2005
tai xd Tam Hung huyén Thuy Nguyén thanh phé Hai Phong. Véi cong suit thiét ké 1a
2x300MW. Nha may str dung nhién liéu chinh 1a than antrxit, duoc van chuyén bang
duong sdng tir hai mé Cam Pha va Hon Gai. Ngoai ra, Nha may con st dung dau dé
khoi dong va d6t kem Idc tai thap.

Nha may c6 bé tri mot 10 hoi - mot tua bin - may phat. Pién ap dau cuc cua may
phat dién 12 21kV. Cap dién ap dua 1én lugi cua Nha may 1a 110 kV va 220kV. Hé thong
diéu khién caa Nha may 1a mot hé thong hién dai, tién tién do hdng Emerson cung cap.
Hé thdng diéu khién Tuabin-May phat Mircrex do Fuji thiét ké va lap dat.

Hinh 1. 1. Nha may nhiét dién Hai Phong

1.2. Chu trinh nhiét nguyén ly

Chu trinh nhiét chinh caa nha may (¢ day noi dén chu trinh nhiét caa hoi va nuéc
con chi tiét cac thiét bi va hé thong khoi, gid, nhién liéu. ... gidi thiéu ¢ phan sau)




Chwong 1. Téng quan vé& nha may nhiét dién Hai Phong

Chu trinh nhiét & nha may nhiét dién la mot chu trinh khép kin cta hoi va nudc.

TUABIN
Binh qua ™
nhiét | ‘ May phat
|~
Lo . Binh ngung
Bom ngung
Bé ham
=< 2 van cAp nuéc ] Gia nhiét
Bom cap ’

gia nhiét cao —D_

Hinh 1. 2. So d6 nhiét nguyén ly nha may nhiét dién Hai Phong

Khir Khi

Hoi nuée sau khi duoc sinh cong xong & tang canh cudi Turbine ha ap s& duoc di

xudng binh ngung. Hoi di vao trong binh ngung nhd hé thdng nudc tuan hoan di trong
céc 6ng gia nhiét bé mat 1am cho hoi trong binh ngung tu lai thanh nudc.

Hoi tur tuabin

|

Nuéc ra <*
Nudc tuan hoan |:'> §

Hinh 1. 3. Binh ngung




Chwong 1. Téng quan vé& nha may nhiét dién Hai Phong

Nudc sau khi ra khoi binh ngung s& vao dau hut bom ngung va dugc bom ngung
bom 1én binh khir khi qua binh lam mat hoi chén va cac gia nhiét ha ap.

Khi nudc di trong dudng éng caa binh gia nhiét ha ap, nuée s& duoc gia nhiét bang
hoi ctra trich Turbine ha ap. Nudc sau khi qua cac binh gia nhiét ha ap da duoc tang
nhiét do Ién cao.

Nudc sau khi qua cac binh gia nhiét ha ap s& dén binh khir khi. O binh khir khi
nuéc s& duoc khir di cac tap khi ¢6 anh huéng dén sy pha huy va dn mon kim loai.

Sau khi nuéc qua binh khir khi s& dén dau hat bom cap, khi nuée ra khoi bom cap
s& di qua van diéu chinh nd sé& diéu chinh luu luong nudc sao cho phu hop véi tai caa 16
(6 tai thap mirc nude bao hoi duoc diéu chinh bang van diéu khién, con ¢ tai cao thi mac
nudce bao hoi duge diéu khién bang khap ndi thay luc ciia bom cap).

Nudc sau khi qua van diéu chinh s& di qua gia nhiét cao &p ¢ day nudc lai dugc gia
nhiét mot 1an nira dé ting nhiét d. Vé cau tric cua gia nhiét cao ap gan gidng nhu gia
nhiét ha ap, hoi cira trich dén gia nhiét cao ap lay tir dau ra caa Turbine trung ép.

Sau khi di qua gia nhiét cao ap nudc dugc di dén bd ham tai day ngudi ta tan dung
nhiét lugng cua khoi thoat dé tang nhiét d6 nudc 1én mot cap nira dé tang hiéu suat chu
trinh nhiét cua Lo hoi.

Nudc duge dua vao trong bao hoi (hoi trén nude dudi), sau d6 duoc dwa xudng cac
gian 6ng tudng 10 d& nhan nhiét chuyén tiép tir nude sang hoi, tiép tuc dua 1én bao hoi
tao thanh ho1 bao hoa kho.

Hoi bio hoa khod nay lai tiép tuc duoc dwa sang bd qua nhiét tao thanh hoi qua
nhiét, cudi ciing hoi qua nhiét dugc dua sang Turbine dé sinh cong quay Turbine.

Turbine dwugc ndi ddng truc voi may phat dién khi Turbine quay méy phat ciing
quay theo va tao ra dién nang.

Hoi thoat cta Turbin ha ap duoc thoat xudng binh ngung, nha nhiét cho nudc tuan
hoan tao thanh nudc ngung dé cung cap cho hé théng nudc ngung.

1.3.  Hé théng cung cap nhién liéu
1.3.1. Téng quan

Hé théng van chuyén than dugc thiét ké cho 4 t6 may 4x300MW. Than cung cip
cho Nha may 14 loai than antraxit, dugc khai thac tir 2 ving mé Hon Gai va Cam Pha.




Chwong 1. Téng quan vé& nha may nhiét dién Hai Phong

1.3.2. Thong sb co ban cia chat lwgng than

Bang 1. 1. Thong s co ban cua chat lugng than

Thanh phan Ky hiéu P.vi | TheoTK | MIN MAX
Thanh phan Cac bon Car % 57.8 60.09 66.3
Thanh phan Hydro Har % 1.86 1.3 3.4
Thanh phan Oxy Oar % 2.83 1.3 3.5
Thanh phan Nito Nar % 0.88 0.8 1.4
Thanh phan Luu huynh | Sar % 0.65 0.36 1.1
Do tro Aar % 27.18 26.5 31.2
Do am ty nhién Mar % 8.8 6.3 10.63
D6 am ¢ khong khi khd | Mad % 1.7 1.12 2.47
Chat bbc Vdaf % 8.12 6.4 13.03
Nhiét trj thap Qnet.ar KJ/Kg 21168 20913 22483

1.3.3. M6 ta chung vé hé théng cap nhién ligu
Hé thdng cung cap than cia Nha may Nhiét dién Hai Phong 1 duoc thiét ké cho

2 t6 may dét than véi cong suat 2x300 MW véi luong tiéu thu:

- Luong tiéu thu than/gio (t/h): 2x130

- Luong tiéu thu than binh quan trong 1ngay (tan): 5280
- Luong tiéu thu than binh quan trong mot nam (tan):1.584.000

Hé thong Nhién liéu bao gém: chuong trinh diéu khién, thiét bi van chuyén than,
bdc d& than, va kho than...

Than duoc van chuyén tir Hon Gai va Cam Pha dén Nha may Nhiét dién Hai
Phong bang Xa lan.

Than van chuyén téi Nha may dugc béc d& vao 4 tuyén cua Hé théng bang tai
(5AB duoc st dung cho giai doan 1 cua Nha may Nhiét dién Hai Phong, 8XY dugc st
dung cho giai doan 2 cia Nha may Nhiét dién Hai Phong), than duoc van chuyén t6i cac
kho than hozc duoc van chuyén truc tiép toi cac Bunke than nguyeén.




Chwong 1. Téng quan vé& nha may nhiét dién Hai Phong

Hé thdng cung cap Nhién liéu cia Nha may Nhiét dién Hai Phong 1 bao gom céc

thiét bi va hé thong chinh sau day:

04 Cau truc bbc d than sa lan, cong suit mdi cai 340t/h;

02 May phéa ddng kiéu bira - xich cao, lap tai 02 kho than kin, cong suat pha déng
600t/h;

02 May danh dong kiéu can, lap tai 02 kho than h¢, cong suit danh déng 1000t/h;
09 Tuyén bang tai kép (A&B), 02 tuyén bing tai don 7&8;

07 Thép truyén tai;

02 tram cung cap dién 6,6kV;

Hé théng nudc ria vé sinh thiét bi;

Hé théng nudc ctu hoa;

Hé théng nudc dap bui;

Hé thong muong, rdnh thoat nudc, bom thu nudc va ho lang than tréi do mua bio;

Hé thdng kho bao gém: 02 kho than kin stc chira 2x46000 tan; 02 kho ho (kho than
du phong khan cip) sirc chira 2x23000 tan. Kha niang du phong tdi da cho 14,5ngay,
véi cdng suat tiéu thu than cua 10 hoi theo thiét ké (phuc vu cho Nha may Nhiét dién
Hai Phong 1 vai cong suat 2x3000MW );

Hé théng san cau cang c6 kich thudc 25m x 500m:;

Hé thong diéu khién duoc 1ap trinh bao gom: céc thiét bi phan ctng va chuong trinh
phan mém cho phép ngudi van hanh tai Trung tdm diéu khién hé thong than cé thé
van hanh, giam sét, kiém tra, diéu tra nguyén nhan su cd, luu trir, in bao céo...

Ngoai ra, theo cac muc dich khac nhau, khi thiét ké, van hanh hé théng, nguoi ta

lip dat thém cac thiét bi phu nhu: Thiét bi giam sat d6 am, thiét bi phat hién kim loai,
thiét bi tach kim loai, thiét bi chia than di dong 2 vi tri, thiét bi iy mau than tu dong,
thiét bi can than trén bang tai, thiét bi sang rung, thiét bi chia than xudng bunke 10 hoi,

thiét bi gat nudc mua trén bing tai.

1.4. Lo hoi
1.4.1. Giéi thiéu chung

Lo hoi Nha may Nhiét dién Hai Phong c6 ning sudt dinh mac 901 tin hoi/h, ki

hiéu DG996/17.45-11 15.




Chwong 1. Téng quan vé& nha may nhiét dién Hai Phong

Dic tinh cia Lo: Ap luc duéi toi han, tuan hoan tu nhién, ngon lea hinh chix W,
voi dbt & trén vai 10 nam trén 1 duong thang b tri & tuong trude va tuong sau, thai xi
khd, 2 nhanh khoi gi6 can bang, qua nhiét trung gian 1 cap, két ciu hoan toan bang thép.

Bao hoi dugc dit trén vi tri cao nhét caa 16 hoi, gdm c6 6 dudng éng nude xudng
va 2 duong 6ng nudc cap tir bo ham 18n, 202 dng hdn hop hoi va nuéc tir cac dan dng
sinh hoi di vao bao hoi va 30 dudng dng hoi bdo hoa di vao cac bo qué nhiét. Mic 0 cua
bao hoi 13 thip hon 76 mm so v&i tdm hinh hoc cua bao hoi dé dam bao vong tuan hoan
tu nhién cua lo.

Khoi di qua mot phan cua céc dan ng sinh hoi (diy pheston), cac bd qué nhiét, bo
ham roi chia thanh 2 duong qua 2 bo sdy khong khi kiéu quay, ESP (loc bui tinh dién),

FGD ( khtt Ivu huynh) rdi vao éng khoi.

1.4.2. Thong so k¥ thuat chinh
Bang 1. 2. Thong s6 ky thuat 10 hoi

STT Hang muc Théng sé
| Lo hoi
1 | Nhathiét ké, ché tao 10 hoi Cong ty 16 hoi Dongfang (DBC), TQ
2 | Nhathau cung cap DBC/Trung Qudc
3 | Noi thiét ké, ché tao Trung Quoc
4 | Tiéu chuan thiét ké ASME
5 | Kiéulod Tuan hoan tyu nhién
6 | Kiéu hé thong dot nhién ligu Dot gian tiép
7 | Higu suat I0 88,61%
8 Tiéu hao than ¢ phu tai BMCR; RO | 129t/h; 120t/h
9 | Cacbon chay khong hét trong tro < 9% tai RO
10 | Tai kém dau <65%
11 | Tai dot dau <30% RO
12 | Nhiét d6 khoi thoat BMCR/RO 124/124 °C
13 | Nhiét do nudéc Cép BMCR/RO 289/283,5 °C

Buodng dot

Kiéu budng dot

W, voi dét chlic xudng

Kich thudc: rong/sau/cao

24,7/13,7/42 m

Gac nghiéng phéu tro

559

Thé tich

8998 m?

gl Al WO N -

Nhiét thé thé tich

78930 Kcal/msh
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6 | Nhiét thé dién tich 212000 Kcal/m2h
7 | Phat thai NOx tai RO < 1000 mg/m3N
8 | Nong dd bui tai dau ra cua thdi bui | < 100 mg/m3N
I11 | Thong sb hoi qua nhiét tai BMCR/RO
BMCR RO
1 | Luu luong (T/h) 996,93 901,07
2 | Nhiét do (°C) 541 541
3 | Ap luc (Mpa.a) 17,45 17,3
IV | Théng s6 hoi tai nhiét tai BMCR/RO
BMCR RO
Luu luong (T/h) 807,412 742,76
Nhiét d6 vao/ra QNTG (°C) 347,94/541 334,7/541
Ap luc vao/ra QNTG (Mpa.a) 4,73/4,54 4,36/4,18

1.5. Heé thdng khoi gi6

1.5.1. Chire niing ciia hé thong

a) Cung cap gio nong (gio cap 2) cho budng dot vai luu lugng va nhiét d6 yéu cau, dam
bao qua trinh chay than dugc tdi uu.

b) Cung cip gié néng (gi6 cap 2) cho may nghién dé siy than trong suét qua trinh
nghién va gi6 cap 3 vao budng dot.

c) Cung cap gi6 ndng (gi6 cap 1) cho hé théng nghién than dé van chuyén than min vao
budng dét.

d) Van chuyén khai thai ra khoi budng dét, qua dudng 6ng dan khoi, ESP, IDF, FGD,
6ng khoi va thai ra moi truong.

e) Bo sdy khong khi dung hoi duogc lap dat cho duong gid cip 1 va duong gi6 cap 2
nham gitr nhiét do gié qua cao hon 24°C. Thiét bi nay dugc van hanh khi thoi tiét
lanh.

1.5.2. Thong sb ky thuat
a) Quat gio chinh
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Bang 1. 3. Thong s6 k§ thuat quat gié chinh

STT Théng s6 Pon vi Thong s6 thiét ké
. ha may san xuat may nan
1 | Nhache tao iq?lg ?Illzzgduu?runzszéf
2 | Loai Doc truc, diéu chinh bz"mg
budc canh dong
3 |Kiéu AP1-19/10
4 | S6 luong Chiéc 2
5 | Luu lugng md/s 144,5
6 Ap suat dat duoc Pa 4710
7 | Ap suét tinh dau hut Pa - 300
8 | Ap suat tinh dau day Pa + 4410
9 | Cong suat quat kw 774
10 | Téc d6 quat vong/phut | 1490
11 | S6 tang canh tang 1
12 | Puong kinh canh mm ®1911
13 |86 canh canh |20
14 | Vat liéu canh Hop kim Nhom
15 Puong kinh/hanh trinh cta xy o BA00/63
lanh thuy luc
16 | Pham vi diéu chinh canh do -36+20

Dong co quat gié chinh

. Cong ty dong co Shanghai
1 | Nha ché tao Sy aone S
Trung Quoc

Pong co khong dong bd

2 Loai A ,
long soc

3 | Kiéu YKK500-4

4 | S6 luong Chiéc |2
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STT Théng sb Pon vi Théng sb thiét ké
5 | Diénap kV 6,6
6 | Dong dién A 94,1
7 | Téc do vong/phit | 1490
8 | Cong suat KW 900
H¢ théng dau quat gi6 chinh
1 | Nha ché tao Cong ty Fhiét bi dau ,béi tron
Shanghai Trung Quoc
2 | Loai YXHZ-B030
3 | Thé tich bé dau lit 250
4 S& bom diu chide 2 c.1’10 moi tram, téng s6 1a 4
chiéc
5 | Loai bom dau Bom béanh rang
6 | Ap suit diu ra bom MPa 15
7 | Luu lugng dau Lit/phat | 30
8 | Ap suét dau diéu chinh MPa 1,5
9 | Ap suit dau boi tron MPa 0,11
10 | Loai dau N68
11 | Kich thuéc ludi loc um 25
12 | Sb luong bo 1am mat bo 1 cho mdi tram dau
13 | Nhiét d6 dau vao bo lam mat °C 20
14 | Nhiét d6 du ra bd 1am mat °C 25
15 | Nhiét d6 nude lam mat °C <38
16 | Luu luong nudce lam mat m3/h 2
17 | Ap suat nu6e lam mét MPa  |0,2+0,5
18 | S bo gia nhiét bang dién bo 1
19 | Cong suit bo gia nhiét bang dién KW 1,5
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STT Théng sb Pon vi Théng sb thiét ké
20 | Pién 4p bo gia nhiét bang dién \Y 380

21 | Céng suat dong co bom dau kw 2,2

22 | Pién ap dong co bom dau \Y 380

23 | Téc d6 dong co bom dau vong/phit | 1450

24 | Loai dong co bom dau 36,2tpm

b) Quat khoi

Bang 1. 4. Thong s6 ky thuat quat khoi
STT Théng s6 Pon vi Thong sb thiét ké
Quat khoi
1 Nha ché tao Nha may ryneiy dién Chengdu
Trung Quoc

2 s6 luong chiéc 2

3 Kiéu Y4-2x60-14N031F

4 Loai Ly tam

5 Luu luong md/s 265

6 Ap suat Pa 5135

7 Nhiét d¢ trung binh °C 127

8 Cong suit quat KW 1608,1

9 Puong kinh canh mm 3100

10 | Téc do quat vong/phat | 712

Khép néi thuy lwe

1 Kiéu YOTC1250B

2 Téc d6 dau vao vong/phit | 750

3 | Congsuétdaura KW 1600 ~ 2800
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STT Théng sb Pon vi Théng sb thiét ké
4 Hé sb truot % <3
5 Pham vi toc do (0,2-0,97)xtbc d6 dau vao
Pong co quat khoi
. Nha may may dién
1 Nha che tao .
Chengdu Trung Qudc
2 S6 luong cai 2
” Pong co khong dong bo
3 Kiéu R
kiéu long soc
4 Loai YFKK710-8W
5 bién ap kV 6,6
6 | Toc do dong co vong/phat | 745
7 | Dong dién A 195
8 | Cong suit kW 1800

1.5.3. M6 ta hé théng
Lo hoi thudc kiéu thdng gi6 can bang va bo say khdng khi 1a bo sdy hoi nhiét kiéu
quay. Hé théng duoc chia thanh hé thdng gié cap 1, hé théng gi6 cap 2 va hé thdng khoi.
a) Hé thong gié cdp 1
Hé théng gi6 cp 1 bao gom 2 quat gi6 cap 1 (PA) kiéu ly tdm, mdi quat dap ung
dugc 60% tai (BMCR).
b) Hé thong gi6 cdp 2
Hé thdng gi6 cap 2 bao gom 2 quat huéng truc FD diéu chinh luu lugng gi6 bang
thay d6i budc canh dong, mdi quat cd thé dap ng 60% tai & (BMCR).
C) . Hé thong khéi

Hé théng nay bao gém hai b loc bui tinh dién ESP (véi hiéu suit loc bui khdng
thip hon 99.8%) va hai quat khoi ID loai ly tdm, dau hat kép, diéu khién bang khép néi
thuy luc, mdi quat c6 thé dap tng 60% tai (BMCR).
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Khoi s& duoc hat tir budng lia, qua BSKK, ESP va IDF, téi FGD va thai ra ngoai
moi trudng.

DPuong ong lién thong duoc bd tri trén duong dng dau vao quat ID véi 1 canh
huéng dan dong bang dong co. Trén dudng khoi dau vao/ra ESP va dau vao/ra cua quat
ID ¢6 lp dit cac canh hudng dong mé dugc dan dong bang dong co.

d) B¢ sdy khdng khi

Bo sdy khong khi 1a thiét bi gia nhiét duoc sir dung ¢ cudi dudng khoi. Co chirc
ning: cung cap gié nong cp 1 dé van chuyén than vao budng ddt, cap gié néng cap 2
cho may nghién than dé say than trong qua trinh nghién va gi6 cap 3 vao budng dét,
cung cap gié néng cap 2 vao budng dét dam bao luu lwong gioé cho qué trinh chay.

Bo siy khong khi do cong ty ABB-CE ché tao va thiét ké, BSKK kiéu quay 3 ngin
loai LAP 10320/2200 thuoc kiéu trao doi nhiét hdi nhiét. Khoi di tir trén xudng, khong
Khi tir tir dudi 1én.

1.6. Heé thong nghién than

Hé thong nghién than Nha may Nhiét dién Hai phong Ia hé thong nghién than
bang bi véi than bot duoc du trit & kho than trung gian (PC) va than bot duoc van chuyén
bang gi6 néng cap mot.

May nghién loai MG3879, kich thudc ®3800/7900. Mdi 10 gom c6 4 may nghién,
4 may cap than nguyén, 4 quat nghién, 20 may cap than bét, 4 bunke than nguyén, 2 kho
than bot. Mot vit tai than bot duoc lap dat & mdi 10 dé cd thé van chuyén than tir may
nghién nay tsi kho than bot khac. B6n may nghién van hanh cé thé dap g duoc yéu
cau nhién ligu cia 10 & diéu kién tai BMCR.

C6 4 kho than thé duoc ldp dat & mdi 10 véi dung tich 405 m3. Mai may cép duoc
lip dat & dau ra ciia mdi kho than. Hai kho than bot dugc trang bi cho méi 10 véi dung
tich chira mdi kho 12 510 m3. Tong than du trit, than & 4 kho than nguy@n va than bot &
2 kho than bot c6 thé cung cap cho 16 van hanh lién tuc 12,5 gio & BMCR.
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Bang 1. 5. Cac bo phan cua hé théng nghién than

Ky higu Tén Ky hi¢u Tén

M CANH CHIA THAN ONG THAN

HENN BOTACHTAPVAT | ————— — |ONG HUT AM
9 BOTACHTAPVATTO N E HON HOP THAN BOT VA GIO

—=a@ [TAM CHAN PONG CO —+  |ONGTHAN BOT

—+ [TAM CHAN —— |ONG THAN BOT/GIO

=<1 |CANH HUONG BANG TAY KHOA KHi

==HMICANH HUGNG DONG CO KHOA KHI

— — [BO BIEU CHINH TIET LUU MANG PHONG NO
1 DPudng gi6 cap 2 téi may nghién PHIN LOC KHI
2 May cap than nguyén 13 Puong hit khi vit tai bot
3 Thang nghién bi 14 Duong hut khi kho than bot
4 Phan ly than thd 15 Gi6 cap 1 vao cac bo tron than/gid
5 Phan ly than bot 16 Bo tron than/gi6 cap 1 t6i voi dét
6 Quat nghién 17 Duong hoan nguyén
7 Vit tai than bot 18 Gi6 cap 1 toi cac bo tron than/gio cap
1 khac
g Méy cép than bot 19 Pudng diéu chinh nhiét d6 hdn hdn
hop than bt

9 Kho than nguyén 20 Puong xa gié hé thong nghién than
10  |Kho than bot 21 Puong tai tuan hoan gi6 nghién
11 Khoa khi 22 Bo tach tap vat
12 |B6 tach tap vat 23 Tai voi dot phu
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1.7.  Heé thdng hoi tw dung
1.7.1. Chirc nang

Hé thong hoi tu dung duoc thiét ké dé cung cap hoi cho cac hé théng, thiét bi dudi
day & cac diéu kién tai khac nhau:

Cép hoi cho binh khir khi trong suét thoi gian khai dong t6 may

Cép hoi cho hé théng hoi chén Tuabin trong khi khéi dong va I1a ngudn hoi du
phong cho hé théng hoi chén trong qué trinh 1am viéc binh thuong.

Cap hoi cho hé thong thoi bui bo sy khong khi trong thoi gian khoi dong té may,. ..

Déi véi té may 1 thi ngudn cap hoi tu dung ban dau (khi khai dong to may) dugc
cung cap tir 10 hoi phu, 16 hoi phu dugc giit trong sudt thoi gian phuc vu ciia nha may
nghia 13 n6 ton tai song song véi 16 hoi chinh.

1.7.2. Nguon cung cap hoi tw ding
a) Lo hoi phu

Hoi cho hé thong hoi tu dung duoc cung cap tir 16 hoi phu trong thoi gian khoi
dong to may.

b) Tir ngudn hoi chinh
¢) T nguédn hoi tai nhiét lanh
d) T cua trich s6 4 cua tua bin
1.8. Heé thong théi bui
1.8.1. M6 ta chung

Khi dét nhién lidu ran c6 chira 13n cac khoang chat thi trén bé mat chiu nhiét s& c6
cac 16p tro xi tich tu. Tuy theo vi tri tich tu ma tro xi dugc chia lam 3 loai: Tro xi cta
cac dan 6ng trao ddi nhiét birc xa, tro xi ciia bé mit trao d6i nhiét nira birc xa va tro xi
cuia cac bé mit trao doi nhiét ddi lwu. Bé khic phuc su tich tu tro xi trén cac bé mat trao
d6i nhiét nguoi ta trang bi hé thong thoi bui.

Hé thong théi bui duoc thiét ké dé 1am sach cac bé mat ngoai cua cac dng (sinh
hoi) twong budng lira, b qué nhiét, bo qua nhiét trung gian, bo ham, bo siy khong khi
dam bao khong co tro xi tich tu.

1.8.2. Nguyén tic thoi bui

Chu ky théi bui tuy thudc vao loai va mire d6 bam ban cua céc bé mit gia nhiét.
Chu ky théi bui thuc hién theo chu ky dugc xac dinh tir kinh nghiém van hanh thiét bj.




Chwong 1. Téng quan vé& nha may nhiét dién Hai Phong

1.9. Heé théng dau dét 10
1.9.1. Nhiém vu

Hé théng dau d6t 10 c6 nhiém vu béc d&, du trit, gia nhiét cho dau va dua dau toi
cac voi dét; thu thap va xu ly dau thai. Dau nang dung chung cho HP1 va HP2 dugc dua
t6i vOi dau dbt trong cac giai doan danh lira, khai dong va van hanh ¢ tai thap. Nhién
lieu cap cho voi dt qua bdc d&, du trit, van chuyén va gia nhiét.

Hé thng phu: hé théng xur ly dau thai, hé théng sdy va thdng thdi, hé théng danh

Itra.
1.9.2. Thong so thiét ké

Mau phan tich dau s6 5:

Bang 1. 6. Thong sb thiét ké hé théng dau dét 10

Thong so Pon vi Gia tri
Do nhat dong hoc (100°C) CSt 10
Piém chép chay oC 55
Piém dong dic oC 5
Nhiét tri Kcal/kg 10100
Luu luong dau kg/h 28000

1.9.3. Hé thong béc d& dau

Hé théng bbc d& bao gom céc thiét bi sau: ng dan mém, bo loc dau, 2 bom truc

vit, binh gia nhiét dau.

Dau dugc duoc bom dau hit tir xa lan qua ng dan mém, qua bo loc dau vao, qua

bom, qua bd loc dau ra va dua téi bé dau.

1.9.4. Heé thong cung cap dau

Hé thdng cung cap dau cho nha may bao gdm: 3 bé du trir dau c6 dung tich 3000
m3/bé, 6 bom dau, 6 bo loc, 6 bd gia nhiét thir nhat va 6 bo gia nhiét thi hai.

DAu tir bé dau qua bo gia nhiét thir nhat, qua bo loc, qua bom bom cap dau, qua bo

gia nhiét thi hai vao dng chung cap t6i khu vue 10 hoi. Trong trudng hop khéng cap téi
10, dau dwoc tuan hoan quay lai bé qua duong dau hdi trude khi qua bo gia nhiét thir 2.
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Tai bé dau cé b tri hé thong ciru hoa, trong bé dau c6 lap dat hé thong gia nhiét
dung hoi dé sy dau.

1.10. Hé thdng khir lvu huynh trong khéi (FGD)

Hé thong khir Ivu huynh trong khéi (FGD) dugc lap dat tai Nha may véi nhiem
vu hap thu lugng SO2 trong khéi trudc khi thai ra méi trudng, nham dam bao céc chi
tiéu vé moi truong (ham lwong luu huynh cé trong khoi thai theo thiét ké < 500mg/Nm3).
Vé6i ndng d6 nay dam bao mai truong séng va siac khoé con ngudi.

Hé thdng khir luu huynh dwoc chia lam 3 vang chinh:
1.10.1.Vung thap hap thu

Khai 10 tir mdi khdi dugc dan tir dau ra cua quat khéi vao dau hit cua quat ting ap
ciia mdi bo FGD, sau d6 cap vao hé théng khir Ivu huynh. Trudc khi téi quat ting ap,
c6 mot duong dng DI tat qua FGD toi dng khéi dé di tat mot phan khoi va cho phép khoi
di tit hoan toan trong trudng hop hé thdng FGD bi sy ¢b. Quat ting ap dau vao thap
dung dé tang ap luc khoi 16 nham khac phuc ton that ap suat phia khoi bén trong thap
hap thy. Theo thiét ké thap hap thy s& hap thu 90% luu huynh c6 trong khoi.

Toan bo qué trinh phan g trong thap hap thy 1a:

S0O2 + CaCO3 — CaS0O3 + CO2

SO3 + CaCO3 — CaS0O4 + CO2

C6 mot vai budce trung gian, Ion canxi dugc chuyén sang dang bun long:

CaCO3 (bun ) — CaCO3 ( bun 16ng )
CaCO3 (biin Iéng ) + H20 — Ca2+ + HCO3 + OH-

lon SO & khoi/ b& mat bin trong thap hép thu:

SO2 ( khéi) — SO2 (bun 1éng)
SO2 (ban long ) + H20 — HSO® + H+

_ 2-
HSO* — H++SO*

Thach cao, tién két taa 1 dang 6xi hoa cudng buc:

2— _
SO +1/202 — SO
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Ca2+ + S04 +2H20 — CaSO4.2H20 (bim )
2_ 14 r
lon SO3 ciing két hop vai ca Ca2+ tao thanh CaSO3 két tua

2—
Ca2+ +S03 + 1/2H20 — CaS03.1/2H20 (‘bun )

Ngoai nhiém vu chinh 1 loai bo SO2, thap hap thu ciing loai bo HCI, HF c6 trong
khoi (mét luong rat nho ):

2HCI + CaCO3 — CaCl2 + H20 + CO2
2HF + CaCO3 — CaF2 + H20 + CO2
1.10.2. Hé thong khir nwéc thach cao

HGon hop bun vdi va thach cao trong mdi thap hap thu dugc bom ti cac cum
xyclon thuy luc thong qua cac bom xa thach cao.
1.10.3. Hé thong xir 1y da véi

C6 nhiém vu cung cap ban voi cho céac thap hap thy.
1.11. Heé thdng thai tro xi

Hé thong thai tro xi ¢6 nhiém vu thai xi duéi day 10, hat tro bay tir cac phéu tro
cua thiét bi loc bui vé Silo chira tro va thai tro tir Silo dén khu vuc chira. Hé théng thai
tro xi gom cac hé thong sau:
1.11.1. Hé théng thai xi day 1o

Xi thai tir 10 hoi dugc 1am lanh va nghién trong phéu xi, chuyén di boi ejector
nuéc dudi mdi ctira thoét xi hinh V téi bé chira tro xi, mdi 10 hoi dwgc trang bi 3 cta
thoat xi véi dung tich khoang 120m3. Mdi phéu duoc lap dit mot cira thai xi thuy luc,
mot buia dap xi va mot ejector nudc. Mdi biia dap xi ¢d thé diéu khién quay nguoc trong
truong hop bi ket hozc tic nghén.

C6 3 bom thai Xxi duoc trang bi cho ca hai 16 hoi, bom thai xi ¢6 nhiém vu bom
Xi va tro trong bé tro xi t6i dap.

1.11.2. Hé théng hat tro bay

Cac bo sy khdng khi va bo loc bui tinh dién duoc lap dit hé théng thai tro bay
&p suat am dé thai tro bay trong phéu tro ciia bo say va bo loc bui tinh dién t6i cac Sild
tro.
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Lo hoi dugc trang bi 2 nhanh loc bui tinh dién song song loc, ¢6 4 truong loc bui
cho mdi nhanh, méi truong loc bui ¢ hai phéu tro bén dudi. Méi 10 hoi duoc trang bi 8
phéu tro niam trén dudng ra sau bo siy khong khi kiéu quay theo dong khoi. Hai 10 hoi
cd chung 2 Silo tro, 2 hé théng ht tro bay, 2 hé théng suc khi Silo, 2 hé théng suc khi
phéu tro. Cac phéu tro duoc trang bi hé thng sdy bang hoi tu dung.
1.11.3. Hé théng thai tro Silo

Hé thdng thai tro Silo bao gdm hai hé thong: thai tro kho dung nuéc va thai tro
kho.
a) Hé thong thdi tro khé ding nwéc
Mbi Silo trang bi 2 cira xa tro kho dung nudc, tai moi cira Xa tro duoc tron véi
nudc va duge dua téi bé tro xi, day 1a hé théng thai tro chinh. Hé thong duoc van hanh
dinh ky theo yéu cau.
b) Hé thong thdi tro kho
Dudi mdi Silo tro ¢ mot hé thong thai tro kho, diéu khién tai chd, bang diéu
khién cta no duoc lap dit trén san van hanh 5,5m cua Silo. Mot thiét bi van hanh cam
tay di chuyén dugc trén mat dat va né duoc diéu khién trén mat dat cho d tai téi thiét
bi chuyén ché. Viéc diéu chinh thiét bi phan xa tro khén khéng nam trong hé thong diéu
chinh qua trinh.
1.12. Heé thdng xir nuwéc

Hé thong xir Iy nuéc Nha may chinh bao gom:

- Xu ly nude so bd ;
- Xt ly nuéc khir khoang;
- Xt ly nudc thai.

1.12.1. Xix ly nwée so bo
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3
7

A 4
A 4
A 4

Hinh 1. 5. So d6 hé théng xt Iy nudc so bd

1. Bé nudc thd 5. Bé ling trong luc
2. Bom nudc thé 6. Béloc

3. Botron 7. Bé chira ngam
4. Bé chira chat dong tu

Nudc tir bé nude tho (1) dugec bom nude thd (2) dua qua bo tron (3), trude khi
Vvao b trén nude duoc hoa véi chat dong tu hd tro cho qua trinh 1ang. Tai bé lang trong
luc (5) cac bong bun s& duoc ling xudng day bé va dugc xa dinh ky, con nudc s& dugc
dua sang bé loc (6). Sau khi duogc loc, nuée s& dua t6i bé chim (7) tai day nuéc s& duoc
cap sang hé thong nuée khir khoang.

1.12.2. Xir Iy nwéc khir khoang
,

10

v
N
(6]

A 4

A 4

R 9

0 3

Hinh 1. 6. So d6 hé thong xir Iy nudc khir khoang

1.Bé chira nudc sau loc trong luc. 6.Bé trung gian.

2.Bom nuéc loc cip. 7. Bom trung gian.
3.Binh loc than hoat tinh. 8.Binh trao ddi Anion.

4. Binh trao d6i Cation. 9. Binh trao d6i hdn hop.

5. Thép khu COa. 10. Bé chira nuéc khir khoang.
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Nudc tir bé duy trit nuéc sau loc trong luc (1) duge bom (2) cip nudc vao binh
loc than hoat tinh (3) dé hap thu chit hitu co hoa tan, ham lwong kim loai ning sau d6
nude dugc qua binh trao ddi cation (4) tai day cac ion duong duoc gitt lai sau d6 nudc
duoc qua thap khi khi CO2 (5) va vao bé chira nuée trung gian (6) sau d6 dugc bom
trung gian (7) dua di trao d6i anion (8) tai binh trao d6i Anion cac ion 4m duoc giit lai
sau d6 nude dwa vao binh trao doi hdn hop (9) dé trao d6i cac ion tan du va duoc du
trit tai bé chtra nudc khir khoang (10).Tai day nude khir khoang duoc bom nude khir
khoéng cap b6 xung vao 16 hoi va cac muc dich khéc.

1.12.3. Xir Iy nwéc thai

Hé thdng xt 1y nudc thai duogc lap dit bao gom 03 hé thng riéng ré:

- Hé théng nudc thai khu vuce 16 hoi (chinh).
- Hé théng nudc thai nhidm dau.
- Hé théng nudc thai vé sinh.
a) Hé thong nude thdi chinh
Bao gom:
- Nudc xa 10 hoi.
- Nuéc thai tir khu vuc FGD (khr luu huynh).
- Nudc rira nguoc va hoan nguyén hé théng khir khoang.
- Ngudn nudc thai dinh ky.
- Ngoai ra con c¢6 nudc thai tir hé théng xir 1y nude so bo.
b) Hé thong miede thdi nhiém dau:

Hé théng nudce thai nhiém dau xt 1y toan bd ngudn nude thai ¢d nhiém dau cua
nha may nhu:

- Khu vuc 10 hoi.
- Khu vic may nghién.
- Khu vuc tram bién thé.
- Khu vuc bé dau FO.
Toan bo nguodn nudc thai nay duoc bom vé bé tach dau néi (API) caa tram xi ly

nuéc thai. Phan nudce con 1an dau hoa tan duoc bom qua binh tach dau tinh (CPI), tai
day phan dau noi khong tach dugc tir API hoic phan dau hoa tan s& dugc tach ra. Phan
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nudéc trong sau bo tach dau tinh s& chay vé tap chung ¢ bé luu giir dé chuan bi cho qua
trinh xur 1y tiép theo.

C) Hé thong nwéc thai vé sinh:

Hé théng nuée thai vé sinh xir ly toan bo ngudn nuée thai vé sinh khu vuc nha
may. Ngudn nuéc thai ndy chay tu nhién vé bé chira va duoc loai bo céc tap vat. Phan
nudéc thai s& dugc bom qua bé xuc khi CO2, tai ddy cac chét hitu co co trong nudc thai
s& bi oxy héa nhd cac vi sinh vat sin co. Phan nudce trong sé& chay tran sang bé ling, tai
day xdy ra qua trinh phan tach, bun dugc bom trd lai bé xuc khi, nudc trong chay tran
sang bé luu giir dé tiép tuc qua trinh xu ly tiép theo.
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Chuong 2.
TUA BIN VA MAY PHAT

2.1. Tuabin
2.1.1. Cau tao tua bin nha may nhiét di¢n Hai Phong
Tua bin cua Nha may Nhiét DBién Hai Phong 1a tua bin ngung hoi. Tua bin gém
3 phan riéng biét: Phan cao ap (HP), phan trung &p (IP) va phan ha &p (LP). Tua bin c6
mét cap qua nhiét trung gian. Hinh anh sau 1a mit cat doc tua bin cua Nha may Nhiét
bién Hai Phong:

Gbi sb 2 (d&
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Hinh 2. 1. Tua bin nha may nhiét dién Hai Phong

2.1.2. Céc thong sé chinh cia tua bin

Bang 2. 1. Thong s6 ki thuat cua tua bin Nha méay Nhiét Dién Hai Phong

Loai Ghép lién tiép 3 vo, ngung hoi tai nhiét
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Cong suat dinh mirc (tai 100% cong

‘s 300 MW
suat dinh mtc (RO))
Téc d6 quay dinh mirc 3.000 vong/phut
Ap suit hoi chinh tai ddu vao van
, ) 166,70 barA
Stop chinh (tai 100% RO)
Nhiét d6 hoi chinh tai dau vao van
, 538°C
Stop chinh (tai 100% RO)
Ap suét hoi tai nhiét tai dau vao van
Al 40,60 barA
Stop tai nhiét (tai 100% RO)
Nhiét d6 hoi tai nhiét tai dau vao van
538°C

Stop tai nhiét (tai 100% RO)

Ap suit hoi trich (tai dau ra tua bin & 100% RO)

Cira trich s6 1 72,07 barA
Cira trich s6 2 44,13 barA
Cira trich 86 3 15,96 barA
Cira trich s 4 7,18 barA
Cira trich 86 5 2,599 barA
Cira trich 86 6 0,890 barA
Cira trich 86 7 0,220 barA
Ap suét hoi thoét ha ap 0,0569 barA

Chiéu quay

Theo chiéu kim dong hd (nhin tir phia
may phat)

So tang cua canh

Tuabin cao ép: 21

Tuabin trung ap: 14

Tuabin ha ap: 8§ x 2

2.1.3. Nguyén ly lam viéc cuaa tua bin
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Tua bin Ia thiét bi bién nhiét ning cua dong hoi thanh co ning din dong may phat
dién hodc cac bom c6 cong suat lon. Tua bin 1am viéc dua theo cac Nguyén Iy Nhiét
dong hoc. Khi &p suat dong hoi giam thi tbc do cua né ting.

Dong hoi c¢6 thong sb cao di vao dng phun ting dau tién cua tua bin véi mét toe do
nao do, tai day dong hoi gidn nd, ting tdc va di ra khoi dng phun. Sau khi ra khoi dng
phun dong hoi ¢6 téc d6 cao dap vao canh dong va no truyén xung cho canh dong gidp
tang canh dong quay ddng thoi né ciing tao ra hrc doc truc tac dong 1én tang canh dong
ay.

Déi véi tang xung luc thi dong hoi hau nhu khéng gidn né khi di qua nd, tirc 1 doi
Vi tua bin loai nay ting canh dong quay duoc 1 nho xung cia dong hoi. Ddi véi tang
phan lyc dong hoi vao canh dong tiép tuc gidn no va ting téc. Dong hoi chuyén dong ra
khoi canh dong da tao ra mot phan luc cho canh dong ay va né tiép tuc vao cac tang tiép
theo cua tua bin. Qua trinh gi&n né lai dién ra twong tu ddi Vi cac tang tiép theo.

2.1.4. Cécsy ¢é phai ngirng tua bin
a) Cac su co nQung tua bin thuong
Céc sy c¢b xdy ra ma khong thé khic phuc dé duy tri van hanh va khong anh
hudng dén con ngudi hay nguy hai cho thiét bi (xi hd nho trén tuyén dng ap luc
hoi, nude....)
b) Cdc si cé nging tua bin khan cdp
e (Céac thong s6 béo vé dat toi gia tri bdo v€ ma bo bao vé khong tdc dong.
e Tuabin co tiéng kéu la khi van hanh ma nghe nhu tiéng bi co sat kim loai.
e Mat dau boi tron cap vao gdi truc tua bin may phat, xuat hién khéi den hodc tia
lira tai gbi truc tua bin may phat.
e Xay ra chay dau bdi tron gbi tryc tua bin, may phat.
e Xay ra chay 16n hé thong dau boi tron, dau thiy luc ma chua c6 bién phap dap
Itra.
e Xay ra chay no khi Hydro khu vuc may phat.
e Puong dng nude cap, nudc ngung hoic duong dng hoi chinh bi nd hoic xi 16n
¢) Cdc truong hop nging tua bin can phd chan khéng binh ngung: Can ngirng
nhanh tua bin
Diéu kién duoc pha chan khong BN:
— Tbc d6 Tua bin < 1500 v/p.

— Khéng c6 hoi hoic nuéc dong x4 vé binh ngung.
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Khi m¢ van phé chan khong thi trudc dé ngirng bom chan khong,
— Tbc do giam chan khong < 25mmHg/min (0.033 Bar/min)

— Ap suét binh ngung: -171 mmHg (0.785 BarA)

Viéc pha v& chan khong trong khi Tua bin quay chi dugc phép tai thoi diém téc
d6 quay nho hon 1500 v/p trir truong hop nging khan cip, bai quay trong chan khdng
thap c6 thé 1am cac tang canh tua bin ha 4p bi qua tng suat. Bén canh do, sb lan pha
V& chan khong nén duoc giam thiéu

2.1.5. Cac ché @ khéi dong tua bin

Céc trang thai khoi dong cua tua bin dugc chia lam 4 ché d6 theo nhiét d6 mat trén
Vo ngoal tua bin cao ap va thoi gian ngurng tua bin

- Khoi dong lanh: Nhiét 36 mat trén vo ngoai tua bin cao ap nho hon 280°C (thoi
gian ngurng tua bin 16n hon 36 gio);

- Khoi dong 4m: Nhiét d6 mat trén vo ngoai tua bin cao ap 16n hon hodc bang
280°C va nho hon 390°C (thoi gian nging tua bin tir 10 dén 36 gio);

- Khoi dong nong: Nhiét d6 mat trén vo ngoai tua bin cao ap 16n hon hoic bang
390°C va nho hon 430°C (tua bin ngurng tur 1 t61 10 gi0);

- Khoi dong rat nong: Nhiét do mat trén vo ngoai tua bin cao ap 16n hon 430°C
(Thoi gian ngung tua bin < 1h).

2.2. May phat
2.2.1. M6 ta chung

- May phat dién Nha may nhiét dién Hai Phong la loai may phat dién dong bo xoay
chiéu 3 pha, c¢6 01 d6i cuc, s dung hé théng lam méat bang Hz cho cuon.

- Cé&c bo phan chinh cia may phét bao gom:

= Stator: Gom céc bo phan nhu: khung, 151, cudn day, st xuyén, 6 d&, nap che vong
16t 6 d&, chén truc, choi than ndi dat;

= Rotor: Gom cé4c bo phan nhu: truc, cudn day, dau ndi kich tir, bang da;

= M6t s6 hé thdng phu tro khac nhu: hé théng dau chén, hé théng cung cap khi, céc
bo lam maét khi Hz, hé théng kich tir, quat hit khi 6 da...
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2.2.2. Théng sb ky thuat
Bang 2. 2. Thong s6 ky thuat may phat

Pai lwong Kiéu (Gia tri)
Loai May phat ddng bo xoay chiéu 3 pha
Cong sut 354.500 KVA
bién ap 21 kV
S6 pha 3 pha
Hé sb cong suat 0.85
Tan sb 50 Hz
Toc do 3000 v/phat
Hé thong lam mat Phuong phép lam mat kin bang H,
Heé thng kich tir Kich tur tinh
Chuan thiét ké IEC 60034-3(1998)

2.2.3. Hé théng kich tir
May phat dién dong bo sir dung hé thong kich tir tinh dya trén nguyén tac: chinh
lwu dong dién xoay chiéu dau cuc may phat thanh dong dién mot chiéu dé kich tir cho
may phat dién.
2.2.4. Hé théng dau cheén
- Muc dich cua hé théng dau chén 1a cung cap dau cd &p suat mot cach lién luc dé
chén truc may phat tranh su lot khi.
- Cung cap dau chén lién tuc cho hé théng chén Ha, sir dung bom du phong khan cap
ding ngudn 1 chiéu DC dé cung cap dau lién tuc khi 1am viéc binh thuong va su ¢d.
- Cung cap dau véi ap suat 16n hon ap suit Hz 1,2 kg/cm? téi vanh chén dé chén Ha.
Ap luc dau chén duoc diéu chinh bang van diéu chinh.
2.2.5. Hé thong lam mat may phat

May phat nha may HP sir dung kiéu 1am mat :GTHRI : Dung Hz 1am mét tryc tiép
huéng truc cudn day rotor va 1am mét gian tiép cudn day stator.




Chwong 2. Tua bin va may phét

- May phét 2 cuc dung phuong phép 1am mat truc tiép bang H, dé 1am mat cuon day
roto va gian tiép 1am mat cuén day stator.

- May phat c6 hai bo lam mat nhiém vu cua b lam mat Ha 1a dung nuwdc lam mat chinh
ctia nha may dé di lam mat khi Ha, sau khi khi Hz d di 1am mat cac bo phan bén trong
may phat.

2.2.6. Hé théng diéu khién khi may phat

- Cung cap khi H, cho may phat véi gia tri phu hop.

- Giam sat d¢ sach cua khi Hydro trong than may phat.

- Thuc hién thay thé khi trong than may phét khi thuc hién sira chira, bao dudng hay
nap khi Hydro cho May phét. Trong cac qué trinh nay ta sir dung khi CO2 lam khi trung
gian, dé dam bao an toan tranh hdn hop dé chay né giira H, va khong khi H2 <> CO2
<> khéng khi.

S [ To atmosphere
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I | — .
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Compressed air for
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=—— " KhiH;

Xa ra ngoai troi

+ Hé thdng diéu khién khi may phat gdm duong cip khi Hydro, dudng cap khi CO2 va
cac duong xa ra ngoai khdng khi.
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’Chu’O’ng‘ 3. )
HE THONG PIEU KHIEN
NHA MAY NHIET PIEN HAI PHONG

3.1. Téng quan hé théng diéu khién Ovation

Hé thdng ovation 1a mét hé diéu khién DCS tién tién duoc ding trong Nha may
dién Hai Phong. N6 dong vai tro nhu mot bo ndo trung tam diéu khién moi hoat dong
trong Nha may. Moi hoat dong van hanh, diéu khién Nha may déu dugc thuc hién hoic
giam sat trén Phong diéu khién trung tam. Vi vai tro 13 trung tam diéu phéi hoat dong
cua toan Nha may né gidp cho kha ning van hanh caa Nha may tro 18n tin cay va toi
vy, giam thiéu kha nang nging sy ¢d va phat huy duoc téi da cong dung cua co ciu
chap hanh. Ngoai ra vai viéc sir dung hé théng DCS da giam thiéu duoc sé nhan vién
van hanh trong Nha may, ting tinh kinh té.

3.1.1. Pic diém h¢ théng khién Ovation

e HT Ovation 12 h¢ DCS cia EMERSON chuyén duing cho viéc diéu khién Nha may
nhiét dién. N6 c6 cau tric PlantWeb va ing dung cac giai phap diéu khién cho viéc
quan Iy tai nguyén, quan ly va thuc hién diéu khién cac qua trinh thong qua céc thiét
bi truong thdng minh, cac chuan cong nghiép va cac Module phan mém tich hop.

e Hé Ovation c6 tinh ning m& cho phép két ndi, thém bot cac thiét bi caa cac hang
khéac.

e Kha ning quan Iy s6 lwong vao ra I6n: I1én toi hang chuc nghin diém vao ra thich
hop cho ca nhitng bai todn diéu khién nho va nhirng bai toan diéu khién 16n nhu
DK Nha may nhiét dién.

e Téc dd xir Iy nhanh khoang vai chuc ms: Thuc hién duoc cac bai toan diéu khién
doi hoi tdc do xu ly cao. Ovation hd trg 5 ving 1am viéc chinh tir 100ms — 30s
tuy theo muc dich str dung cta nguoi dung.

e Co so dir liéu toadn cuc, tap trung va thong nhat. Co sé dit liéu vé cdu hinh hé
thdng, cic chuong trinh diéu khién. . .luu trix tp trung trén tram chi va théng nhat
tir cAp trén xubng cip dudi. Dir liéu van hanh Nha may duoc luu trit tap trung va
mang tinh toan cuc trén hé thong luu gitr Historian. N6 ¢6 kha ning luu trir théng
tin van hanh cua toan bé nha may vaéi chu ky 20 — 30 nam.

e Cung cap céc giai phéap diéu khién hién dai: diéu khién thich nghi, diéu khién téi
wu, diéu khién Cascade..v..v. Cac vong diéu khién quan trong thuong dung cau
trac diéu khién Cascade nhu vong diéu chinh nhiét d6 hoi qua nhiét, hoi tai nhiét,
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murc nude binh khir khi..v..v. Mot s6 vong diéu chinh quan trong khac két hop ca
ché do diéu khién téi wu nhu vong diéu khién tinh toan luu lwong gid cip 2, muac
nudc bao hoi...v..v.

e H0 tro cac chuan giao thirc khac nhau ciing nhu cac thiét bi cuia cac nha cung cap
khac nhau nhu: AB, Siemens, GE, Fuji..v..v

e Do tin cay cao: nho kha ning dy phong kép, thay thé thiét bi phan cang (bo diéu
khién, Switch, ...v..). Kha ning thay d6i chuong trinh diéu khién online, dic biét hé
thdng sir dung phan mém quan ly thiét bi treong AMS va cac thiét bi trueong théng
minh cho phép chuan doan 13i caa thiét bi truong giam thiéu su ¢d ngimg HT va ting
do tin cay.

e HT mang cua Ovation 1a mang truyén théng bén virng c6 téc do cao 100Mbl/s, c6
tinh nang thoi gian thuc, cho phép sur dung cap quang hoac UTP va c6 kha nang
két ndi véi mang LAN, WAN, Internet.

3.1.2. Cau tric hé théng diéu khién Ovation

Hé thong diéu khién caia nha may Nhiét dién Hai Phong 1a hé théng diéu khién
DCS — Ovation. Néu xét theo chirc ning diéu khién thi Hé théng diéu khién cua nha
may duoc chia l1am 3 phan:

= Phan 1: Biéu khién khéi 1 (UCMS);
= Phan 2: Biéu khién khéi 2 (UCMS);
= Phan 3: Biéu khién phan chung (SCMS).

- Hé théng diéu khién khdi (UCMS): Bao gom Hé thong diéu khién Ovation thuc hién
diéu khién cac qua trinh cdng nghé cua 16 hoi (nhu cac vong diéu khién mirc nudce
bao hoi, vong diéu khién khoi gio, vong diéu khién nhién li¢u,..v..v) va H¢ thong dicu
khién Micrex - SX caa FUIJI duoc dung dé diéu khién phan Turbine - may phat. Hé
thong diéu khién nay thuc hién cac qua trinh diéu khién lién quan truc tiép t6i kha
nang phat tai cia to may.

- Hé thong diéu khién tram (SCMS): La cac hé théng diéu khién cac tram ¢ nhu Tram
xtr Iy nuéc, Tram thai xi, Hé théng FGD, Hé thdng cung cap than, NCS..v..v. Hé
thng diéu khién nay thuc hién cac qua trinh diéu khién gian tiép anh huong téi qué
trinh phat tai caa té may.

Néu xét theo cau trdc phan cip mang thi Hé thong diéu khién caa nha may Nhiét
dién Hai phong duoc chia thanh 4 cip diéu khién chinh:
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SERVER
EWS STATION HS OPERATO
STATIO
CNTR | CNTR CNTR CNTR
REDUNDANT 1 5 2 5
OVATION

i |

CO /\ PROCES

( Power plants, Blast Furnaces, Waste Treatment plant;

e

e Cip diéu hanh Cong ty: Giam sat toan bo QT hoat dong cua Nha may

Hinh 3. 1. Hé thong diéu khién nha may nhiét dién Hai Phong

o Supervisor PC: Thyc hién chitc nang giam sat chung.
o Historian: Thuc hién luu trit toan b théng tin van hanh caa Nha may.

o Server: Thiét lap cau trac DK cho toan bo HT, xay dung co so dit liéu
cho HT.

o EWS (Tram k¥ thuat): Thuc hién cac nhiém vu sau:
— Lép va sira ddi chuong trinh cho cac bo diéu khién.
— Phan quyén cho céc tram giao dién.
— Thuc hién QT back up va Restore HT.

o OPC: Thuc hién gidm sat va két ndi cac hé khién dién khién PLC cua céc
Nha san xuat khac véi hé thong diéu khién Ovation.

o AMS (tram quan ly thiét bi treong): Thuc hién quan ly va giam sét céc thiét
bi truong thdng minh.
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e Cip diéu khién giam sat (HIS): Gom cac Tram van hanh cé nhiém vu thuc hién

van hanh va giam sat trang thai cia Nha may.

o M&i Nha may c6 12 Tram van hanh: 5 Tram van hanh cho mai khdi va 2 Tram
van hanh thyc hién giam sat cac HT dung chung caa 2 khéi.

o Giao dién HIS thuc chat 1a cac may tinh chuyén dung duoc thiét ké riéng cho
viéc diéu khién nha may. Cac may tinh nay chay trén hé diéu hanh Window
XP, trén d6 co cai dit cac chuong trinh tng dung cia Ovation nhu chuong
trinh Graphic, Alarm, Trend, Point Information...v.v. Thong qua cac chuong
trinh &ng dung nay, ngudi van hanh cé thé thuc hién van hanh, giam sat hoat
doéng cua ca nha may.

e Cap diéu khién: Thuc hién diéu khién cac qua trinh caa nha may. Mdi to may co
15 bo diéu khién va 8 bo diéu khién phan chung loai OCR400. N6 thuc hién céc
chuong trinh diéu khién Iuu trong bd nhé, gui tin hiéu diéu khién téi cac thiét bi
chap hanh va nhan céc thdng tin trang thai cia cac cam bién va thiét bi truong.

e CAp thiét bj trwong: Gom céc thiét bi truong, thiét bi trudng thong minh, cac co cAu
chap hanh khéc va cac Hé thong diéu khién khac. Cac thiét bi truong théng minh
ngoai c&c chirc nang chinh 1a thu thap di liéu qua trinh (nhiét do, ap suat,...) va
thuc hién cac tac dong theo lénh diéu khién, né con ¢ kha nang truyén thong va
duoc cai dit cac thuat toan tu hiéu chuan, tu kiém tra, chuan doan 1561 dé phat ra
cac canh bao can thiét.

Ngoai ra cac hé théng nhu Hé thdng diéu khién Micrex - SX, Hé thng
diéu khién PLC la mét trong nhitng thanh phan ciia cap truong.

3.2. Téng quan vé mang Ovation

Mang truyén théng trong hé théng Ovation c6 nhiém vu truyén thdng, két ndi théng
tin cua toan bo hé thong diéu khién. Viéc truyén thong giira cac cap diéu khién trong hé
théng phai dam bao do tin cay va tinh ning thoi gian thuc cho hé théng.

3.2.1. Pic diém mang Ovation

- Mang Ovation ding chuan truyén théng Fast Ethernet véi toc do 100Mb/s cho viéc
truyén théng gitra cip diéu hanh véi cac cap diéu khién giam sat va cap diéu khién.
Mang Ovation cho phép hd trg 256 nit mang va quan ly duoc téi 200 Kpoint, phuong
thac truy nhap mang st dung phuong thirc CDMA/CD.

- CAu trdc mang hinh sao dé dam bao khi sy ¢6 mot nat nay s& khéng anh hudng dén
cac nat mang khac
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- Co d6 tin cay cao do co tinh ning du phong céc bo truyén thdng Switch
- HT mang Ovation duoc lién két nho céc thiét b truyén thdng Switch.
- B6 Switch: La bd chuyén mach cho phép phan chia mang thanh cac nat mang dé
tang hiéu suat truyén théng. C6 4 loai switch dugc dung trong mang Ovation:
+ Core switch: Dung dé phan chia cau triic mang thanh cac ndt mang cap thap
hon. Thong thudng né cd 24 dau vao.
+ Root switch: Gom 24 dau vao. Trong dé c6 20 cong cho phép cac loai switch
cap dudi két ndi vao(VD: Fan-out switch)
+ Fan-out switch: Cho phép cac thiét bj Ovation dugc phép két nbi vao mang
(VD: Céc bo BK, cac tram van hanh,... )
+ IP traffic switch: Cho phép cac thiét bi ngoai Ovation dugc két nbi vao mang
(VD: Méay in, PLC,...v.v)
Nhu vay thong thuong mang Ovation dugc cau thanh tir 4 loai switch nhu trén
V6i 256 nit mang va kha ning quan |y caa mang Ién téi 200.000 diém. Trong thuc té sb
luong diém ti da ma hé théng mang Ovation c6 thé quan 1y thudng duoc gii han vao
khoang 60% kha ning tdi da & dam bao hé thdng 1am viéc téi vu, tranh hién twong xung
dot mang xay ra.

3.2.2. Cau trc mang Ovation

Mang Ovation duoc cau thanh tir cac Switch nhu trén va c6 dang nhu hinh vé

Primary Backup
Fast Ethernet Switch Fast Ethernet Switch

Root Level

_ , FanOut ] ,
Controllers Worlkstations i Coutrollers Worlstations
Minimal Configuration L'E' v El Minimal Configuration
Unitl or CT1 Unitn or CTn

Hinh 3. 2. CAu tr(ic mang Ovation
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3.2.3. Hé théng thu thap dir liéu Historian

Hé thdng Ovation Historian c6 chirc ning thu thap cac gia tri qua trinh va cac ban
tin duoc tao ra tir hé théng Ovation (thdng tin van hanh Nha may). HSR c6 kha ning
quan 1y duoc 100.000 diém va luu trix thdng tin trong b nhé véi chu ky 20 - 30 nam.
Hé thdng thu thap dit liéu thuc hién luu trir thdng tin van hanh théng qua 2 ngudn. Thi
nhét 1a nguon dit liéu van hanh nha may duoc luu giit trong cac tram van hanh. Cac dit
liéu nay 1a cac thdng tin vé trang thai caa thiét bi trudng, cua cac tin hiéu qua trinh trong
hé thong ... chiing dwoc gui 1én tram van hanh thong qua cac b diéu khién (céc tin hiéu
nay c6 chu ky lay mau l1a 1s). Ngudn dix liéu tha hai 1a nguén théng tin trang thai cua
c4c tin hiéu quan trong trong nha may dugc thu thap tir cac module SOE c¢6 chu ky ldy
mau rat ngan (vai chuc ms). Nhiing tin hiéu nay dwoc gui truc tiép 1én hé théng
Historian.

e Céc thanh phan chinh ciia HSR

o Historian Sever: Luu trix théng tin van hanh cua toan bo Nha may;

o Scaner: Thuc hién qué trinh giam sat diém va thu thap dix liéu qua trinh;

o Engineering tools: it ciu hinh cho hé théng HSR;

o Report manager: Lap biéu va bao cao dé hién thi dit liéu;

o Status explorer: Cho phép kiém tra trang thai caa Hé thng;

o Client interface: Cho phép truy luc lai di li¢u.

e C&c nhi¢m vy cua HSR (4 nhiém vu chinh)

o Scan: HSR ding phan mém Scaner dé thuc hién qua trinh quét toan bo diém
trong hé théng dé phat hién ra cac trang thai thong tin thay doi hoic gia tri
cta diém vuot qué dai quy dinh. Néu phat hién ra bat ky diém nao thay doi
thi N6 s& gui thong tin d6 1én HSR dé luu tri;

o Store: HSR thuc hién qua trinh luu trir théng tin vao bo nho;

o Achieve: Thuc hién chic ning phuc hdi dit liéu va hién thi thdng tin trong
HSR;

o Retrieve: Luu trir dit liéu va phuc hdi dit liéu tir cAc thiét bi nhé ngoai HSR.

3.3.  Gid1i thiéu cac chwong trinh wng dung
3.3.1. Chwong trinh &rng dung Graphic
Chuong trinh nay cho phép ngudi van hanh mé céc trang man hinh diéu khién dé
thue hién gidm sat va van hanh Nha may. Cac trang d6 hoa nay thé hién hé thong diéu
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khién qua trinh cua nha may va ban c6 thé thuc hién vai chire ning diéu chinh trén céc
trang man hinh nay.
= Ovation hd trg 2 loai trang man hinh diéu khién:
+ Trang man hinh diéu khién chinh (Main window): Cho phép ngudi van hanh giam
st cac qua trinh diéu khién va thyc hién diéu khién qua trinh tuan ty.

+ Trang man hinh ctra s6 (Pop up window): Cho phép nguoi van hanh diéu khién
cac thiét bi.

raphics - - C;\Ovationimmilgraphics\diagrams\2205. iag,

Hinh 3. 3. Man hinh diéu khién hé théng nudc cap
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Hinh 3. 4. Chuong trinh Graphic ctia hé thong nuéc cap

3.3.2. Chwong trinh &tng dung ALARM
= Hién thi tat ca cac bao dong xay ra trong hé théng mot cach chi tiét.
= Gitp ngudi van hanh giam sat hé thng, biét duoc tinh trang 15i, thoi diém xay ra,
thiét b 16i va mirc wu tién cua I3i trong hé théng dé c6 bién phap xur 1y.
= Cho phép ta truy tim 13i da xay ra trong hé théng mét cach nhanh chéng.
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@) Klarm System (NORMAL MODE) - AlarmDisplay
File Edit View Acknowledge Resst Fitering Mode Utiities Help

EREER:

Remote Connections: Active Primary Alarm Collector: 132.168.1.155 (Active) Secondary Alam Collector

Code [Name i Description

1219/2003  2:5849PM  RETURN LD004-100 MNTLAB200 Digital Test Point 4

Value|@ |Units

List /4 History A Acknowledged A Unacknowledged A Reset A Icon A Remote Network Status [

Ready Total Alarms: 25 Acknowledged:

7

Unacknowledged: 18 Resets:

0

FILT LAL

Hinh 3. 5. Giao di¢n chuong trinh (rng dung Alarm

3.3.3. Chwong trinh wng dung POINT INFORMATION

= Hién thi tat ca cac thdng tin vé trang thai, gia tri, thuc tinh... cua diém dudi dang

cac truong ban ghi.

= Giup nguoi sir dung giam sat duoc cac gia tri, trang thai va cac thuoc tinh caa diém
d6. Str dung céc thong tin d6 cho viéc thiét ké cac trang man hinh giao dién diéu khién

va thay thé thiét bi khi bi hong héc (force tin hiéu).

¥ Point Information
File - ¥Wiew Help~

Point Name: - DAOD1-210UNITI@OVLABZ10 -~ [DADD1-Z10UNIT1@OVLABZ10

AR BT e e T

>|  Search ] E

Point' Con.. | Secur. - Value... |Mode:| Harawi; | init. | Alarm | insir. | Limy; | Dispy | Plant | Ancil ]

=10l x|

Value Params

=Scan
Scan: L e
Gt — - Clamp i
Clamp: | i o O O
Cuility:

A'ndog'\fdue:: 3 AV 77 ’7
Out of Service: [T

—5ecan Time 5 z
Time of Scan - sec ug

Time o.f Scan- Naﬁosec .US

E"Orof_curredwh‘eupdeungdata e e e e e e e e e e e e e e e e e

AT

|»

-

%

Hinh 3. 6. Giao dién chuong trinh tng dung POINT INFORMATION
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3.3.4. Chwong trinh wng dung TREND

= Chuong trinh tng dung TREND cho phép hién thi dit liéu thu thap duoc ddi véi cac
diém tryc tiép trong hé thong dudi dang bang hay dd hoa.

= Trend lién tuc cap nhat cac thong tin truc tiép theo toc d6 xac dinh trudc.

= Pé xay dung mot Trend ta can xac dinh trude cac thong tin vé diém, dai gii han va
tan s6 lay mau.

= Trend duoc thé hién dudi 3 dang: do thi, dang bang hoac két hop ca dang db thi va
bang.

= Chuong trinh (g dung nay cho phép ngudi van hanh tao ra cac dang nhoém do thi dé
hién thi va so sanh trang thai caa nhiéu diém khac nhau hoic cac diém thudc cac hé
théng khac nhau.

[ teend {rend3 - Live 10minutes ] =
~| File Wiew Trend Chart ‘Window Help j =181 %]

Do siels] SRI«(+1> | BE= =5 oJa 8[2]

1/20/2005 10:49.03 AM

4:32 AM 12072005 10047212 Al 12002005 10049052 AM

12072005 1004151 AM 1720/

Ready Lal

Hinh 3. 7. Giao dién huong trinh trng dung TREND
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3.3.5. Chwong trinh &tng dung POINT REVIEW

Point Review cho phép ta tim kiém dit liéu cho cac diém c6 cac dic tinh xac dinh
hay thuoc nhom diém dic biét trong co s& dit liu. Cho phép hién thi hoic in ra mot
danh sach diém hoic cac nhém diém voi cac thude tinh xac dinh nhu trang thai, chat
1uong diém, cac Drop hay loai ban ghi...
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Hinh 3. 8. Giao di¢n chuong trinh tng dung POINT REVIEW

3.3.6. Chwong trinh &ng dung HISTORIAL REVIEW

Historical Review la céng cu dé lya chon giai thoi gian, loc di liéu; xem lai dir liéu;
in va ghi ra file. Historical Review gitip diéu tra va chuan doan chi tiét cac ban ghi diém
qua trinh twong tng véi chu ky thoi gian cia diéu kién va dir lisu Nha may. co thé truy
cap vao Historical Review tir Tram van hanh.

=lolx|

File Review Options Yiew Help
% [[err e ore soe asc o | el S (3G MM R

Start Time : |[End Time - | |Fiter Criteria : Specific Paints -]
Date/Time ‘Poinl MName ?;::' Point Description | Value| Quality glnai:r‘n[?i]tate[m Point Status ||
A [¥I\Point £ &larm A Operstor Evert ASOE A Asci A Common J 4] |

| /4

Hinh 3. 9. Giao dién chuong trinh HISTORIAL REVIEW
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3.3.7. Chwong trinh &wng dung VIEWER

Point Viewer 1a cdng cu cho phép ta xem tat ca cac diém trong co so dir liéu cua
hé thdng. Ta c6 thé loc cac diém theo cac dic tinh nhu: Loai ban ghi, mot sé dic diém
hay tan sé cia diém. Bang céch lua chon cong cu loc dic trung, ta c6 thé xem lai cac
diém chi véi cac thudc tinh mong muén.

Chtic nang don gian caa Point Viewer 14 liét ké cac diém trong hé thong co s
dir liéu. Chirc nang nay cung cap Cac gia tri thuc cua cac diém trong hé thong.

%/ Point Yiewer - Drop210.UNITL@0¥LABZ10 ; oy ] 29
File Edit Wiew Options Help
Characteriztics: I -------- Frequency: F.5.4 Record Types: |DA,DD,DF',DU,LA,LF',LC,LD,
=23 ovation Netwarks Mame | svstem D | recard Type | Frequency [ Drop
=B OvLABZLO DADD1-210, UNIT L@OVLABZ 10 5000502aH D& Slow 210
(58] UNIT1 DO001-210,UNIT1@OVLAB210 80005024H oD Slow 210
(@ DRoPLs1 DPO01-210.UNIT L@OYLAEZ 10 8000502cH DF Slow 210
(3 DROP11 DROPZ10,UNIT L@CWLABZ10 500000dzH DU Slow 210
5 Dropiz LAODL-210.UNIT1@OVLABZ10 80002135H LA Slow 210
] LCO0L-210.UNIT1@OVLABZ10 8000502dH LC Slow 210
L=} DROPL3 LDO0L-210,.UNIT I@OYLABZ 10 50002136H LD Slow 210
J DROP14 LPOO1-210,UNIT1@OVLABZ10 S000502bH LP Slove z10
] DROPLS PDO01-210.UMIT L@OYLABZ 10 80005030H PD Slow 210
(3 DROP1E RMO01-210.UNIT1@OVLABZ10 8000502&H RM Slow 210
) DROPDD RMOO1-210,UNIT L@OVLABZ 10 8000S02fH RI Slow 210
-3 DROP140
[ DROP141
= DROP142
DROP144
DROP170
] DROP190
4] | i3
Getting Paoinks |Mumber of points retrisved = 11 |— L

Hinh 3. 10. Giao dién chuong trinh tng dung VIEWER

3.3.8. Chwong trinh wwng dung ERROR LOG

Error Log Viewer la mot tng dung bao cao dung dé hién thi céc 16i hé thng. D liéu
hién thi dudi dang danh séch, cac thdng bao 13i xuat hién theo thir tu tir cii dén mai.




KET LUAN

Trong qué trinh thuc tap tai Cong ty CP Nhiét dién Hai Phong, em d3 tim hiéu,
hoc tap va thu hoach duoc rat nhiéu kién thtc bé ich:

+ Thyc hién dung ndi quy caa cong ty.

+ Duoc tim hiéu cac thdng thdng tin vé céch thuc to chirc, van hanh, hoat dong va
C4C YU cau vé an toan lao dong cua cong ty.

+ Duoc tiép can véi moi truong 1am viéc chuyén nghiép, duoc tiép xic véi cac k§
sur ¢6 trinh @ chuyén mon cao.

+ Puoc tim hiéu vé cdng nghé san xuat cua nha may nhiét dién Hai Phong.

+ Duoc cung cap cac kién thirc vé hé théng diéu khién, tiép can cac thiét bi that co
trong nha may Nhiét dién.

Do thoi gian thyc tap han ché nén con nhiéu kién thitc em chua duoc hoc hoi, chua
¢ co hoi tim hiéu céc thiét bi, khu vuc san xuét khac cua cdng ty. Em xin chan thanh
cam on Nha trudng va Cong ty CP Nhiét dién Hai Phong di tao diéu kién cho ching em
c6 co hoi duoc thuc tap tai cong ty.
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