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I PHAT TRIEN

CONG NGHIEP LIEN HOP QUOC

CHUONG TRINH PAO TAO CHUYEN GIA VE

“TOI UU HOA HE THONG HOI TRONG CONG NGHIEP”

(Hoc Iy thuyét tai khach san Adonis, 55 Quang Trung, qudn Hai Ba Trung, Ha Néi)

ngay cua dot hoc dau tién
- Tiéu chuén hoi nuéc ASME va Giao thirc
danh gia

Thoi gian N¢i dung Nguwoi trinh bay

8.00-8.15 Dang ky hoc vién

8.15-8.20 Giéi thiéu dai biéu tham du DPai dién Van phong du
an UNIDO

8.20-8.30 Phat biéu khai mac Pai dién Ban Quan 1y du
an

8.30-9.00 Mé dau Chuyén gia qudc té

9.00-10.00 - On lai cac chu dé trong khéa dao tao 2 Chuyén gia quc té

10.00-10.15

Nghi gitra gio

10.15-12.00

Bai tap danh cho hoc vién: Banh gia nang
lwong ctia hé thong hoi nude cong nghiép

Chuyén gia qudc té

12.00-13.15

An trua tai khach san

Toan bo 16p hoc

cong cu duoc su dung trong qua trinh
danh gia

- Lap ké hoach & hdu can cho chuyén tham
nha may thyc dia vao Ngay 26 va 27/06

13.15-15.00 Panh gia vé Nha may thyc dia: Téng quan va | Chuyén gia qudc té
chi tiét vé& nha may

15.00-15.15 Nghi gitra gio

15.15-17.00 - Tém tit vé thiét bi va trinh dién tit ca cac | Chuyén gia qudc té
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Ngay 26/06/2024

Di thuce dia tai:

- Téng Céng ty CP Bia - Ruwou - Nuéc gidi khat Ha Noi (HABECO) (Mé Linh, Ha Néi)
(Nhom 1)

- Nha may gidy Xwong Giang (Bdc Giang) (Nhém 2)

Thoi gian Noi dung Nguoi trinh bay
7.15-7.30 Hoc vién tép trung tai sanh khach san Toan bo 16p hoc
Adonis, 1én xe va bt dau di chuyén vé cac
Nha may thyc dia

(Nhém 1 ¢é thé xudt phat tré hon, lic 7h45-
8h, vi nha may ¢ gan hon)

9.00-9.10 Pén Nha may, gidi thiéu Toan bo 16p hoc
9.10-9.20 Phat biéu chao mimng Dai dién doanh nghiép
9.20-9.45 Huéng dan an toan Giang vién

9.45-10.00 Nghi giai lao

10.00-11.45 Khao sat do dac tai phan xudng ndi hoi Toan bo 16p hoc

12.00-13.30 An trua tai nha hang gin Nha may

13.30-16.30 Tiép tuc khao sat tai phan xudng ndi hoi Toan bo 16p hoc

16.30-17.30 Roi Nha may, vé lai Ha Noi (Nhém 1) hoac
dén khach san & Bic Giang (Nhém 2).
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Ngay 27/06/2024

Di thue dia tai:

- Téng Céng ty CP Bia - Ruwou - Nuéc gidi khat Ha Noi (HABECO) (Mé Linh, Ha Néi)
(Nhom 1)

- Nha may gidy Xwong Giang (Bdc Giang) (Nhém 2)

Thoi gian N¢i dung Nguwoi trinh bay
7.15-7.30 Nhom 1: Hoc vién tdp trung tai sanh khach Toan bo 16p hoc
san Adonis, 1én xe va di chuyén vé Nha méay
& Mé Linh

Nhém 2: Di chuyén tir khach san & Béc
Giang dén Nha may gidy Xwong Giang
(Nhom 2 ¢é thé xudt phat tré hon vi dwong di

ngdn hon)

8.30-8.40 Pén Nha may, Nhic lai huéng dan an toan | Giang vién

8.40-11.45 Khao sat h¢ thong duong dng, cac hé théng | Toan bd 16p hoc, Giang
van, thiét bi sir dung hoi va thu hdi nude vién
ngung

12.00-13.30 An trua tai nha hang gin Nha may

13.30-15.00 Céc nhém thao luan két qua do dac Toan bo 16p hoc, Giang

vién
15.00-15.30 Nghi giai lao
15.30-16.30 Cac nhom trinh bay cac co hoi tiét kiém Pai dién doanh nghiép,

nang lugng dugc nhan dang giang vién va hoc vién
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v b8 hia bé théng va thu hank TKNL trong céc DNVVN tal Viét Nam (IEEF)

thy

e European Union

Fundod by

TO CHUC PHAT TRIEN
CONG NGHIEP LIEN HOP QUOC

(Hoc 1y thuyét tai khdch san Adonis, 55 Quang Trung, qudn Hai Ba Trung, Ha Néi)

chon loc tir cac du 4n Téi wu héa hé théng
hoi

Thoi gian N¢i dung Nguwoi trinh bay
8.00-8.30 biang ky hoc vién Toan b 16p hoc
8.30-9.30 - Hoi dap vé chuyén thyc dia nha may Chuyén gia quéc té

- Dénh gia cdu hinh hé théng hoi nude
“dac bigt™:
= Tua—bi‘n trich hoi
=  Thu hoi nhiét thai
9.30-10.00 Trinh bay cac nghién ctru dién hinh duoc Chuyén gia quéc té

10.00-10.15

Nghi gitra gio

10.15-10.45 Lap ké hoach va tién hanh danh gia nang Chuyén gia quc té

lugng cua h¢ thong hoi nude (Nha may ung

vién)
10.45-11.30 - Céac thanh phan ctia béo co danh gia Chuyén gia quc té

nang lugng hoi nudc

- Cong cu & Ngudn lyc

- Kétluan
11.30-12.00 - Panh gia va phan hoi vé khéa hoc Pai dién Van phong dy an
12.00-13.00 An trua tai khach san Toan bd 16p hoc
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BO CONG THUONG esial CONG NGHIEP LIEN HOP Quéc

the European Union

A 4‘ h
Toi wu hoa hé thang hoi cdng nghiép (SSO) — Khéa dao tao chuyén gia

Buge phat trién béi:

Riyaz Papar, P.E., CEM, Fellow — ASME, ASHRAE; C2A Sustainable Solutions, USA

Greg Harrell, Ph.D., P.E.; Energy Management Services, USA

« Gateway

1 e —

'3' & Global ]

Sw cong nhan

* Nhém UNIDO
* B0 Nang lvgng Hoa Ky (DOE), Hoa Ky

* Phong thi nghiém Qudc gia Oak Ridge, Hoa Ky

Phan 1 2




Riyaz Papar, P.E., CEM, Fellow — ASME, ASHRAE

Hoc van:
+  M.S. (K} sur co khi), Pai hoc Maryland, College Park
*  B.Tech. (Ky su co khi), Hoc vién Cong nghé An D6, Mumbai
Kinh nghiém chuy&n mén:
+  CEQ, Giai phap bé&n virng C2A, Hoa Ky
*  T6i vu hda hé thang nhiét cdng nghiép, tinh bén virng va khir cacbon
*  Céac nha tuyén dung trudce day - Céng ty Cong nghé Hudson, Dich vy Nang lugng Enron, Phong thi nghiém quéc gia
Lawrence Berkeley, Energy Concepts Company (tat ca déu & Hoa Ky)
Trinh d§ chuy&n mén & lién két khac:
»  US DOE Giang vién chinh va C6 van ki thuét v& thure hanh tdt nhat trong quy trinh lam mét & hei nudc cla DOE, Hoa Ky
*  Chuyén gia vé nang lwgng hai nwdc cla DOE, Hoa Ky
+  Chuyén gia ning lugng cda UNIDO — Hoi nudc, dién lanh & thiét bi lam lanh va thu hdi nhiét thai
+  Chi tich, Ban Céng nghiép Ché bién ASME, 2003-04
L] Chil tich, Uy ban Ky thudt 8.2 ASHRAE: Thiét bj ly tdm, 2009-10
+  Chdtich, Oy ban Ky thudt 1.10 ASHRAE: Hé théng ddng phat, 2010-11

Phin_1 3
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Thong tin lién hé
Riyaz Papar
CEO; Giai phdp bén vitng C2A, LLC
So dién thoai: +1 346 610 8787
E-mail: rapapar@c2asustainable.com

Phin_1 4




Muc tiéu cua khoa dao tao

> Dao tao ngugivan hanh va ki su tu van tré thanh chuyén gia
trong nudc vé danh gia va tél wvu hoa hé théng hoi nuoc

» Gilp nganh cong nghiép t6i wu hoa hé thong hoi nudc va dat
duoc murc tiét kiem nang lvong va chi phi théng qua

O Van hanh va diéu khién thich hop
Bao tri hé théng

Quy trinh s dung hoi nudc hop ly
Dong phat va

00000

Ung dung nhitng cong nghé tién tién

Phiin_1_5

Muc tiéu cua khoa dao tao

> Tié’\n hanh danh gia hién trudong va xac dinh cac dy an
nham chrng minh murc ti€t kiem nang lwgng, chi phi va
giam phat thai khi nha kinh thuc té€ cé thé dat dugc bang
cach s&r dung Phuong phap ti€p can hé thong.

» Xay dung k\ié’n thirc chuyén mon trong viéc str dung céc
cong cu phan mém danh gia t6i wu hda hé théng hoi
nuwdc duwoc BO Nang luvong Hoa Ky (DOE US) céng bd réng
rai.

Phin 1 6
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Khéa Pao tao Chuyén gia — Ngay 1 (L&'p hoc) - Tém tat

» Xem lai cdc chi dé tir khda dao tao 2 ngay danh cho hoc vién

» Tiéu chuan hoi nwdc ASME & Giao thirc danh gia

» Bai tdp danh cho hoc vién - Danh gid ndng lugng cla hé théng hoi nudc
cdng nghiép

» Xem trwdc Nha may thuc dia (HOST) — Téng quan chi tiét vé nha may duwoc
danh gia

> Tom tat vé thiét bj va trinh dién tat ca céc céng cu duoc st dung trong
danh gia

» Lap ké hoach & Hau can cho chuyén tham nha may HOST vao Ngay 2 & 3

Phiin_1_7
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Khéa Pao tao Chuyén gia— Ngay 2 & 3 - Tém tat

» Danh gia SSO cua nha may HOST

a
u

Q

(]

Chuyén gia quéc té va hoc vién chuyén gia trong nudc tham quan Nha may HOST

Cac hoc vién la chuyén gia trong nuwdc dugc chia thanh cdc nhom va dugc cung cép
thiét bi cdm tay dé sir dung trong qua trinh danh gia hé théng hoi nudc

Cac chuyén gia qudc té lam viéc véi cac hoc vién chuyén gia dé xac dinh cac khu
vurc co co hoi cai tién tiém nang

Viéc tham dinh bao gébm thu thap di¥ liéu duwoc thuc hién tai nha may

Céac chuyén gia trong nudc duoc dao tao va thuc hanh danh gia hé théng hoi nuwéc

Viét bdo cdo

Phin_1 8
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Khoa Pao tao Chuyén gia — Ngay 4 (Lo'p hoc) - Tom tat

> Hoidap vé chuyén tham nha may HOST vao ngay th(* 2 va th( 3
DPanh gid cau hinh hé théng hoi nuéc "déc biét"
U Tua-bin trich hoi
O Thu hoi nhiét thai
» Trinh bay cac nghién clru dién hinh dugc chon loc tir cac dy an T8i wu héa hé théng hoi
> Lap l)<é' hoach va tién hanh dénh gid nang luvgng cua hé théng hoi nuwdc (Nha may ing
vién
» Cacthanh phan cta bdo cdo danh gia nang lwgng hoi nudc
Cong cu & Ngubn luc
K&t luan

v

Phian_1_9

« Gateway
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Khéa Dao tao Chuyén gia — sau khi danh gia HOST - Tom tat

» 04 théang ti€p theo
O Nha may ng vién

* MJi trng vién chuyén gia trong nudc lam viéc véi mot nha méy (rng vién duoc chi dinh
dé tién hanh danh gia nang luvong téi wu hoa hé thong heoi nuoc

* Lam viéc vdi chuyén gia qudc té d& xem xét cac danh gia, quan sat, md hinh héa va
duwara két qua

» Hodan thanh bdo cdo cudi cling va trinh 1&én nha may
O 03 héi thao true tuyén (01 hoi thdo/thang)

+ HG tro va hudng dan ki thuat dugc cung cdp bdi céc chuyén gia qudc té& cho cac hoc
vién chuyén gia trong nudc

. Dﬁnn gid lién tyuc vé sy tién bd cla hoc vién chuyén gia va mirc dd hiéu biét vé S50
cla ho

Phan 1 10
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Khoéa Pao tao Chuyén gia — sau khi danh gia HOST - Tém tat

» Sau 04 thang
O Danh gia trong % ngay
 Dao tao trén |&p dé xem xét cic nguyén tic co ban ctia SSO
* Chirc nang va cach st dung cac cong cu cta hé théng hoi nuéc
* Hoiva tra loi
* Thao luan vé kinh nghiém tir cdc nha may rng vién
O Bai kiém tra chat lugng

« Cac hoc vién chuyén gia trong nudc sé thuc hién bai kiém tra kéo dai 4
ghd nhu bai kiém tra trinh dé cugi cupg trude khi ho dd tiéu chudn tré
anh CHUYEN GIA TRONG NU'OC VE

Phiin_1_11

9 Glabal
o Giusmy- @

Pressure
Reducing Valve

Combustion
N Isolation Vahve
< [ o ... Héthonghoi
nwd'c tong quat
Shell and Tude
Economizer [Irﬂﬂ Heat Exchanger

Sy Ngudn: US DOE Steam Best

Practices Program

Phin_1 12
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DPanh gia ning lwgng chia hé théng hoi céng nghiép:
e Tiéu chudn ASME
* Pham vi & San pham ban giao
* Baocao

Phin_1_13
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Panh Gia Nang Luong trong Cong Nghiép

» Cé nhiéu cdp do danh gia nang lugng & nha may cong nghiép (kiém todn)
O Toéng thé trén toan nha may
O Tap trung vao hé théng — hoi nudc, khi nén.....

O 1ngay, 3 ngay......

A7

Tuy nhién, muc tiéu tong thé thuwong la tap trung vao viéc giam muc st
dung nang luvong (va/hoac cuong do)

» Xac dinh cac co hdi tiét kiém nang lugng va 16 trinh trién khai

Y

Ky vong cia nhan vién nha mdy va kiém toan vién nang lvong cé sy khac
biét dang ké

Phin_1 14
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Tiéu chuan danh gid ning lwong cho hé théng hoi nwéc

ASME EA-3G-2010
et m)

ATl e

Energy Guidance for ASME
- Assessment for L 2'3‘ Enefsgh
sessmen r
Steam Systems Steam Systems

5 aTur TOrERIZAL ATRANT

http://www.asme.org/products/codes---standards/energy-assessment-for-steam-systems

Phin_1_15

« Gateway
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Tiéu chuan danh gid ning lwong cho hé théng hoi nwéc

» Phamvi

O Bao gém cac hé théng hoi nudc o chira (cac) Lo hoi hodc (cac) ngudn hoi nude khic, mang
lwéi phan phéi hoi nudc, thiét bi sir dung cudi va thu hdi

O Cothé bao gbm cac bd phan déng phat va phat dién

O D3t ra cdc yéu ciu dé tién hanh va bao cdo két qua danh gia nang luong cla hé théng hoi nwdc
c6 tinh dén toan bd hé théng, tir ning luwgng dau vao dén cong viéc dugc thue hién nhé cac
dau vao nay

O K&t qud dénh gid sé xac dinh cic co hdi chinh dé cdi thién hiéu suit ning luong tong thé cla
hé théng hoi nuwéc

O PDuocthiét ké dé ap dung chl yéu tai céc co s& cdng nghiép, nhung hdu hét cac quy trinh cu

thé cé thé dugc str dung & cac co sé khac, chang han nhu trong cac co quan va tda nha
thuwong mai

Phin 1 16
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Tiéu chuan danh gia ning lwong cho hé théng hoi nwéc

» Viéc str dung Tiéu chudn nay va Tai lieu hudng dan kém theo sé ting s6
lwgng va chat lugng cla cac danh giad nang lvong duoc thyc hién, dong
thoi cé kha nang tiét kiém dang ké chi phi ndng lwong da thue hién

» Danh cho cac nha quan ly nang lwgng, quan ly co s&, k§ sw nha may,
chuyén gia tuw van nang luong, quan ly bao tri, quan ly nha may, quan ly
EH&S, trong nhiéu nganh céng nghiép

Phiin_1_17
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Tiéu chuan danh gid ning lwong cho hé théng hoi nwéc

» Tiéu chudn xac dinh rd rang cac quy trinh, giao thirc va két qua cta qua trinh danh gia
hoi nudc
» Cac phan cua tiéu chuan danh gia hoi nuwdc bao gom:
d Pham viva Gigi thiéu
Cac dinh nghia
Tai lidu tham khéo
Thiét 1&p danh gid
Tién hanh danh gia
Phan tich di¥ liéu danh gia
Bdo cao & tai liéu
Phu luc A —Tai liéu tham khao chinh
» Huwéng dan kém theo cung cap théng tin chi tiét hon cho tirng phan

0D B8 0o B

Phin_1 18
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Cac dv an dién hinh trong danh gia hé théng hoi

» Caithién hiéu suat 10 hoi » Van hanh tua-bin-PRV
» Chuyén daéi nhién liéu > Van hanh tua-bin ngung
» Thu hoi nhiét nang khi xa 16 » Vat lidu cach nhiét
» Giam nhu cau hoi nudc > Thu héi nuwée ngung
» Van hanh chung cta tua-bin » Thu hoi hoi flash
» Tich hop nhiét » Quanlyro ri hoi nudc
» Tich hgp quy trinh/tién ich > Quan ly bay hoi
» Thu hoi nhiét thai
Phan_1_19

v

Cac co hoi tiéet

8 i @

kiém nang lwong

Ngan han

Trung han Dai han

Cai thién trong cac hoat
dbng van hanh va bao
dudng

Binh nghia

Céng nghé mdi hodc sy dam bao
hiéu suat trong nha may

Cin mua thém thiét bi
va/hoac thay doi hé thdng

Chi phi dau tw Céc hanh déng vai chi phi Uéc tinh bang quy tic kinh | Cin cé thdm dinh bd sung
thip hay viéc mua thém céc nghiém
thiét bi

Thei gian hoan vén | Nhé hon 1 ndm 1 hodic 2 ndm 2-5nam

Viduclacicdwan | * Hiéu chinh qué trinh chay
+ Bdo 6n cach nhiét

« Quan Iy bay hoi va ro ri

* Dbng phat két hop nhiét — dién

* Tua bin hoi duge sir dung cho
céac thiét bj trong qua trinh

+ Chuyén d&i nhién lidu 16 hoi

+ Diéu khién chay ty déng
+ Thu hai nwéc %é 1o
+ Lap dat bo ham nuoc

Phan 1 20




Bai tap danh cho hoc vién:
» Panh gid hé thong hoi nwdc cdng nghiép
* Cong cu xac dinh pham vi hé théng hoi (SSST)
 MEASUR cua DOE US
e 3EPlus

Phan_1_21

Hwéng dan bai tap danh cho hoc vién

» Ban duoc giao nhiém vy thyc hién danh gid nang luvgng cia
hé théng hoi nudc cdng nghiép trong 3 ngay tai mot nha may
san xuat hda chat

» Nguwdiquan ly hé thong phu tro nha may va ky su nang luvong
luén san sang lam viéc vdi ban trong sudt qua trinh danh gia
va tra |&i bat ky cdu hoi nao dya trén hé thdng va quy trinh ma
ban c6 thé cd

» Muc tiéu cta ban — Xac dinh va dinh lwong cac co hdi cai thién
hiéu qua sir dung nang lugng chinh tai nha may nay

Phin 1 22
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Hwéng dan bai tap danh cho hoc vién

» Xac dinh cach tiép can ban s& thuc hién dé
QO Xac dinh cac thyc hanh tét nhat hién tai tai nha may

QO Xay dwng danh sach céc hanh dong vu tién dé dat duoc cac co
hoi cai tién hiéu qua nang lvgng va xac dinh cac linh virc can
phan tich & cap do hé thong

O Hoan thanh viéc thu thap di¥ liéu

Q Thuec hién phéan tich cap hé théng cho céc co hdi duoce xac dinh
O Xay dung bdo cdo tém tat va trinh bay cho nha may

O Cac muc tiép theo va hanh déng trong twong lai

L)

+ Gateway B Tean

HP process =
5team demarid -

Site
electrical

demand

[ B %—t
: Makcug water
%EE Process condensate
rac 10 SoWwer

Turbine condensate

+ Indicates a flow
meter installation

Phin_1_23
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Thong tin vé hé thong ho'i trong bai tap ctia hoc vién

Nha may (va hé théng hoi nwdc) van hanh 24 gid/ngay, 365 ngay/nam.

C6 3 16 hoi: 2 16 hoi dot than va 1 16 hoi dét khi thién nhién.

Cac 1o hoi dét than dugc van hanh lién tuc, dam bao nhu cau hoi.

Lo hoi d6t khi thién nhién dugc van hanh & mirc |(ra t6i thiéu va déng vai tro
la 10 hoi du phong do phan rng nhanh trong truong hgp mot trong cac 10
hoi dot than bi dung.

Phu tai trung binh dién hinh twong &rng véi ~ 70% tdng cong sudt kha dung.
B& mat truyén nhiét phia Ira thudrng sach sé.

B& mat phia nudc phai dugc lam sach khoang 03 ndm mét lan.

Cac 16 hoi d6t than dugc lap bd ham nudrc.

Phiin_1_25
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Théng tin vé hé thdng ho'i trong bai tap chia hoc vién

Dién duwoc san xuat tai nha may va mua tir nha cung cép tai dia phuong.
Gia dién mua vao la ~$0,105/kWh.
San luvgng dién mua vao thuong la 7MW.

Khi thién nhién dugc mua theo hgp dong véi gia 10 USD/GJ; Gia than la
~$150/tan (54,70/G)).

I(_Zéc dac tinh nhién liéu cé trong MEASUR phu hop dé mé ta cac loai nhién
iéu.

Nudc bd sung dugc cung cdp cho nha mdy vai chi phi 0,75 USD/m?3 vdi
nhiét do 20°C.

Nudc cdp duoc cung cdp cho |6 hoi & dp suat 25 bar va nhiét dé 110°C.
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Thong tin vé hé thong ho'i trong bai tap ctia hoc vién

> Lo hoi duoc I3p dat tai nha mdy, loai |0 hoi 6ng nudrc.

> Lo hoi dot than 13 16 hoi dau tién cia nha may nay.

» Lo hoi dot khi thién nhién da dugc lap d&t gan day voi
ngudn khi thién nhién cé san qua dudng ong.

» Hoira tir 16 hoi bi qua nhiét dang ké.

Phiin_1_27
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Théng tin vé hé thdng ho'i trong bai tap chia hoc vién
» Dt liéu xtt ly nwdc 10 hoi cho thay ca ba |6 hoi déu van hanh
vdi thong so nudc tuong ty nhau.

» Cac 16 hoi hoat déng lién tuc vdi dd dan dién nudc 10 hoi
~2.500 umho/cm.

Do dan dién nudc cap la ~125 umho/cm.

YV VY

Cac phép do clorua ciia nudc 1o hoi thuwdong cho ra 280 ppm.
Cac phép do clorua trong nuwéc cap cho ra 14 ppm.

Y
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Thong tin vé hé thong ho'i trong bai tap ctia hoc vién

» Lo hoi dwoc kiém tra an toan hang ndm bdi chuyén gia tu van

vé |0 hoi, nguoi nay cling xdc minh hoat dong cla thiét bi diéu
khién qua trinh dot va do luong hiéu qua.

Khéng cé van dé gi lién quan dén hoi wdt (dn mon, bua nudc),
kha nang duy tri mirc nudc 16 hoi binh thudng hodc kha nang
duy tri ap suat hoi trong khoang 1,5 bar so vai gia tri cai dat.

Hé thong xa 10 tw dong cla 10 hoi d3 duoc 1ap ddt nhung gan
day chua dugc van hanh dung cach nén viéc xa 1o da duoc
diéu chinh thd céng dya trén phép do d6 dan dién nudc 1o hoi
moi ngay mét lan.

Phiin_1_29

Théng tin vé hé thdng ho'i trong bai tap chia hoc vién

>
>

>

>

»

Ho'i cao ap chi dwgc cung cap cho mot day chuyén san xuat
Ddy chuyén san xuat nay str dung hoi nudc trong trng dung xur
ly tiép xuc tryc tiép

Nhu cau hoi cho day chuyén nay khong duoc trang bi dong ho
do lwu lvgng nhung lvgng hoi cung cap cho day chuyén nay
tuong doi 6n dinh.

M0i 16 hoi dugc trang bj dong ho do luu lugng cho biét san
lvgng hoi nuwdc

Tat ca céc tua-bin s dung hoi cao dp déu dugc trang bi dong
ho do luvu luvgng
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Thong tin vé hé thong ho'i trong bai tap cia hoc vién

» Van hanh va diéu khién 16 hoi nhu sau

O Lo hoi#l
* Nhiét do khai thai = 200°C
= Nbng db Oxy trong khoi thai = 5% (gidm sat bdi bo didu khién vi tri)

O Lo hoi#2
* Nhiét dé khai thai = 230°C
= No6ng dé Oxy trong khoi thai = 7% (gidm st bdi bo didu khién vi tri)

O Lo hoi#3
* Nhiét dé khoi thai = 250°C
= Nbng dbé Oxy trong khéi thai = 4% (gidam sat bai bo digu khién diéu chinh Oxy ty d6ng)

Phan_1_31

|. "' o ¢
8o ®

Théng tin vé hé thdng ho'i trong bai tap chia hoc vién

» San lugng hoi ctia 03 16 hoi - 160 Tan/gio
O Lo hoi#1—70Tan/gio (20 bar; 300°C)
O Lo hoi#2—70Tan/gio (20 bar; 300°C)
O Lo hoi #3 — 20 Tan/ gi¢r (20 bar; 300°C)

> Ong godp trung ap — 10 bar

» Ong gdép thap ap -2 bar

» Luu lwong hoi cla tua-bin doi 4p HP-LP — 104 Tan/gio

» Luu lwong hoi cda tua-bin ngung - 15 Tan/gio

» Luu luvong hoi cao ap qua PRV thanh hoi trung dp — 35 Tan/gio
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Thong tin vé hé thong ho'i trong bai tap ctia hoc vién
> Dong ho do lryu lwong hoi dwoc 1ap dat trén cac 8ng gép hoi
trung ap va thap ap

> Nhirng dong ho do luu lwgng nay ghi lai tong luu lvgng hoi
cho nhu cau hoi cua day chuyén

» Trong qua trinh van hanh binh thuong, lvgng hoi cung cap
cho thiet bi trung ap la ~35 Tan/gi¢

» Nhu cau hoi thap ap la ~90 Tan/gi®

» Udc tinh rang mét nira ILljc_rn%_ltl'l_ié'tpi dung hoi trung ap va
mot nura lwgng thiét bi dung hoi thap dap dugc két néi vai hé
thong thu gom nudc ngung

Phiin_1_33
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Théng tin vé hé thdng ho'i trong bai tap chia hoc vién

» Nha may nay duoc trang bi hai tua-bin hoi nwdc nhu da
néu trong so d6 hé thong
> Tua-bin dai 4p HP-LP

O Dugc két ndi véi may phat dién va dugc danh gia la cd thé tao ra
5 MW dién nang (Hiéu suat may phat dién = 95%)

O Quan ly viéc cap hoi vao 6ng goép thap ap

O Van hanh véi phu tai tir 65% dén 80%

O S&r dung hoi cao dp — thong sé dau ra cla 1o hoi
O X3 hoi nudc & nhiét do 214°C va dp suat 2 bar
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Thong tin vé hé thong ho'i trong bai tap cia hoc vién

» Van hanh tua-bin ngung
O Tua-bin hoi nuwdc duoc két néi véi may phat dién

QO B6 phan nay duoc lap dat cung vai viéc xay dyng nha may
ban dau khi cé 02 16 hoi d6t than phuc vu cho nha may

Q Hoi nuéc cap cho tua-bin |a hoi cao dp 15 Tan/gio - dé tao
ra cong suat dién 2,150 MW

O Tua-bin ngwng hoat dong vdi dp sudt nguwng 0,15 bara
3 Hiéu suat may phat dién la ~95%.

Phan_1_35

Théng tin vé hé thdng ho'i trong bai tap chia hoc vién

» Tram giam ap
Q Hé thdng hoi duoc trang bi 2 tram giam ap
O MOt tram hoat dong gitra hé théng cao ap va trung ap
@ Tram con lai hoat dong gitra hé thong trung dp va thap ap
@ Cactram giam ap nay khéng duoc trang bi tram giam on

Phin 1 36




8 am @

Thong tin vé hé thong ho'i trong bai tap cia hoc vién

> Heé théng thu hoi nudc ngung

Q

P B EEC. B

Hé théng thu hdi nudc ngung dugec md rong

Nuéc ngung thu hoi dugc thu gom tai nhiéu khu vure thu nhan nude ngung
riéng biet

Tat ca cac bod thu déu duoc thdong hoi ra ngoai moi truong

Gan day da hoan thanh mot cudce khao séat ki ludng vé bay hoi

Trudc dé chua cé dot dénh gid bay hoi trong mot khodng thoi gian dang ké
Hoat dong bao tri chura dugc bdt dau nhdm dap (ng khao sat bay hoi tai
thoi diém nay

Hoat déng bao tri quan trong gan day nhat lién quan dén bay hoi la 04 ndm
trwdc

Phan_1_37
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Théng tin vé hé thdng ho'i trong bai tap chia hoc vién

» Théng tin khéc clia hé théng

Q

Q

B& thu nhan nudc ngung chinh cla nha may duoc théng ra ngoai moi
truong

Buong 6ng thong hoi tao ra mot lugng hoi nho (khéng déng ké) nhung
diéu nay cho thay nwdc ngung di vao b thu 1a chat 1dng bdo hoa

RO ri hoi nuwde duong nhu dugc quan ly tat, chi quan sat thay nhirng ro
ri rat nhd (khdéng dang ké)

Ldp cach nhiét da duoc duy tri tét trong khu vue phu trg

Viéc cach nhiét & khu viec phan phéi hai nudc va khu vire tiéu thu cudi
co thé can duoc khao sat
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Cau hoi vé bai tap cua hoc vién
» Cong cu xac dinh pham vi hé théng hoi

0 Hoan thanh cac phan SSST lién quan dén “Thuc hanh vén
hanh hé thong hoi nwdc” va “Thye hanh van hanh phan
xudng 16 hoi” dya trén théng tin dugc cung cap

O Ngoai ra, hdy cho biét cach tri€n khai dé 1y dugc thong tin
bo sung nao ban can ngoai nhitng thong tin dwoc cung cap.

O Cudi cung, dya trén viéc hoan thanh céc phan SSST nay, hay
liét ké cac khu vire cy thé ma ban sé tap trung cha y dé dat
duwoc muc tiéu tiét kiém nang lvong lién quan dén 10 hoi
trong nha may mau.

Phan_1_39
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Cau hoi vé bai tap cua hoc vién
» Tinh toan hiéu suat 16 hoi #2
O Udctinh chi phivan hanh lién quan dén nhién liéu cia 16 hoi
+ St dung “Than Bitum dién hinh” va chi tén that I&n nhat cha 16 hoi

* Viéc tinh todn phai duoc hoan thanh bang céch si dung lwu lwgng hoi, thong sé hoi va wéc
tinh hiéu suat [0 hoi.

O Udctinhténthatdoxald
O Xac dinh hiéu suat o hoi true tiép va gian tiép
+  Gid sir t6n that qua vé chiém 0,4% nang lugng d4u vao cla nhién liéu
* Gia sl LOI chiém 2,1% (duwoc cung cap nh& phan tich trong phong thi nghiém)
*+ Gid sir viec danh gid nha mdy d3 hoan tat va luu lugng nhién liéu trung binh 12 165 tin/ngay
* Nhiét trj cao ctia nhién liéu la 31.890 kl/kg
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Cau hoi vé bai tap cua hoc vién

» Tinh todn hiéu suat 10 hoi #2
Q DPanh gia hiéu qua cua viéc |ap bd diéu khién diéu chinh Oxy

ty doéng

+ B diéu khién sé& gidm ham luvong Oxy trong khéi thai xuéng 4,5% cho
phu tai chung cta 16 hoi

* Gia st viéc danh gid nha may da hoan tat va lvu lwong nhién liéu
trung binh I3 165 tan/ngay

* Nhiét trj cao cia nhién liéu la 31.890 kJ/kg

Phan_1_41

Cau hoi vé bai tap cua hoc vién
» Tinh toan hiéu suat tua-bin d6i ap HP-LP

Q Xac dinh hiéu suat dang entropy cla tua-bin hoi chinh lam
viéc gitra hé théng cao ap va thap ap

» Hiéu suat tua-bin ngung tu

O Xac dinh hiéu suat dang entropy cta tua-bin ngung tu dua
trén thong tin duogc cung cap
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Cau hoi vé bai tap cua hoc vién
» Cong cu danh gia hoi nwdc MEASUR cta DOE US

O Phat trién md hinh MEASUR cUa DOE US sé thé hién t&t nhat cac
ddc tinh chung ctia nha may mau dé danh gia va dua ra chi phi
hoi can bién dai dién

Q0 M6 hinh nay ciing sé cun cap sy miéu ta tot vé can bang khoi
lrgng hoi thdong qua hé thong.

O Cac phan tich can thlet cho bai tap nay nén dugc xem xét so' bo;
do d6 khéng bao gbm ton that & vo 16 va LOI (Loss on Ignition)

O Két gua cla bai tap nay la chi phi hoi cén bién cho hé théng va
hoi di qua cac van giam ap.

Phan_1_43

Cau hoi vé bai tap cua hoc vién
» Cong cyu danh gia hoi nwdc MEASUR cua DOE US

Q Thu héi ndng lvong tir xa 1o

* S dung md hinh MEASUR ctia DOE US dugc phat trién cho hé théng
hoi nwdc ndi chung dé xac dinh tac déng kinh té cta viéc thu hoi nang
lwong nhiét tir viéc xa 10 16 hoi.

* Dua ra cac khu vuece riéng biét cé tac dong kinh té gép phan vao két
qua.
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Cau hoi vé bai tap cua hoc vién

» Cong cu danh gid hoi nuwdc MEASUR cua DOE US
QA Thu héi hoi flash tir nuwdc ngung

* S dung mé hinh MEASUR clia DOE US duoc phat trién cho hé théng
hoi nwdc chung dé xac dinh tac déng kinh té cla viéc thu héi hoi flash
duoec sinh ra tir hé thdng thu héi nwdc ngung hién cd.

* Dua ra cac khu vyee riéng biét c6 tac dong kinh té gép phan vao két
qua.

Phan_1_45
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Cau hoi vé bai tap cua hoc vién
» Cong cu dénh gia hoi nuwdc MEASUR cua DOE US

O Nhu cdu hoi nudc

* Nuéccho san xuat dang dwoc lam néng mot cach khéng can thiét tir 40°C [én
70°C bang hoi thap ap

» B3y hoi gitip bo trao ddi nhiét hoat dong binh thudng va xa chat ldng bio hoa

» Hoi di vao bd trao d&i nhiét |a tlr hé thdng dp suat thadp & diéu kién bdo hoa - ton
that do truyén nhiét trong duwdng dng gay ra tén thit ning lwvong do diéu kién
cung cap qua nhiét

* Luu lwong nudc cho san xudt ~ 400 |/phat

* Xac dinh tac dong dén chi phi van hanh hé théng hoi nuéc khi loai bd nhu cau hoi
nuwac nay
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Cau hoi vé bai tap cua hoc vién

» Cong cu danh gid hoi nuwdc MEASUR cua DOE US
O Tua-bin hoi nwéc va déng co dién

* Xdc dinh tac dong kinh t€ cda viéc thay thé dong co dién 100 kW
truyén dong cho qua trinh bang tua-bin hoi nudc.

* Gia s( tua-bin qua trinh s& van hanh lién tuc giira hé théng cao ap va
trung ap.

* Tua-bin s& c6 hiéu suat dang entropy la 35%.

Phan_1_47

B dmom @

1 e

Cau hoi vé bai tap cua hoc vién
» Cong cu danh gia hoi nuwdc MEASUR cua DOE US

Q Van dé bao 6n duong 6ng trén 3E Plus

« MOt trong céc thiét bj san xuat dwoc cap hoi trung ap théng qua éng gop co
duong kinh danh nghia 150 mm.

*+ Mot doan dai 10 m cla &ng gbp la khéng dugc bdo &n — la két qua cta hoat dong
bao tri trwde day.

* Phan con lai clia hé théng dudng éng dugc boc bang |&p cach nhiét canxi silicat
day 50 mm va vo nhém.

* Diéu kién xung quanh Ia dién hinh cho mét co s& céng nghiép.
» Pudng 6ng duoc dat bén ngoai trén mot cay cau dng.

* Xac dinh murc Eiém ton that ndng lugng va tac ddng kinh t& gan lién vdi viéc thay
thé |&p cach nhiét bi thiéu.
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Nha may thuc dia (HOST):
« Tdng quan chi tiét vé nha may HOST
* Lap k& hoach & Hiu can cho Ngay 2 va 3 tai Nha
may HOST

Phan_1_4g
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Dung cu & thiét bi cam tay:
e Chirc ndng va trinh dién céc thiét bj cam tay
* Cdc thiét bj cu thé sé& duoc str dung cho Ngay 2 va
3 tai Nha may HOST
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Danh gid hé thong hoi nwdc cong nghiép

» Thiét bi cdm tay dugc sir dung dé danh gia ndng lwong hé théng hoi

nudc

O May anh nhiét héng ngoai
May phan tich khéi thai

Sung do nhiét do hong ngoai
Nhiét ké cé dau do loai k

Ong pitot vdi ap k& ki thuat sé
Pong ho do ap suat

May anh ki thuat sd

Poéng hd bam gid

s geBoWnBsEr

3 < Glabal
-t Gateway

Hoi dap ngay 2 & 3 — Tham quan nha may HOST
« Tim hiéu vé hé théng hoi nudc
* MEASUR cua DOE US, 3EPlus
* Danh gid cac co hoi cu thé
* Hoan thanh tat ca cac hoat dong

®

Phian 1 52




& e om @

Cac irng dung hé thong hoi nwdc cu thé thwong gap
* BO trao ddi nhiét & Cau can
* Tua-bin trich hoi
* Binh tich hoi
* Lo hoi thu hoi nhiét thai
* Bom nhiét cong nghiép
O May nén nhiét
Q Mady lam lanh hép thu

Phan_1_53
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Hiéu suat bd trao doi nhiét

ioo0

—
9 80
S
g
g 60 /_"-.
g / -
g’ a0 —/.. S - -
= | T =
S = - = —+—Steam / Condensate | |

=l-—=\Water / Feed

o . :
0 0.2 0.4 0.6 0.8 1

HX Length

« Gateway

B o = @

o

g

Hiéu suat bd trao doi nhiét
Q - msteam * (hsteam = hC‘Oﬂd )

» Sy tac nghén trong bd trao déi nhiét dan dén nhirng diéu sau day
O Nhiét dd hoi ting
Ap suat hoi ting

O

Entanpy nudc ngung tang

DO chénh entanpy (hoi nwdc va nudc ngung) giam

Vdi cung mot cong sudt nhiét, can cé luu lvong hoi Ién hon

Néu nudc ngung khong duge thu gom — dan dén khoan phat bé sung

e O &g

Néu nwéc ngung chuyén sang hoi flash ngoai méi trwéng — xay ra mat nang lwong do
flash
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Tua-bin trich hoi

> Tua bin trich hoi can dwgc chd y dac biét trong cadc mo
hinh MEASUR

Dong hoi trich —_—

Tua-bin trich hoi
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+ Gateway B

Tua-bin trich hoi

> M0t céch tiép can don gian co the mang lai su biéu dién manh mé cta hé théng

nhung cé nhirng thay doéi nhoé vé nhiét dong luc hoc
Hoi cao dp

Hoi trung d4p

>

Tua-bin trich hoi

So dé md hinh MEASUR ciia US DOE

“ Gateway

1

'3' :* Glabal - ]

Tua-bin trich hoi

#  Ca hai ky thudt nay déu khéng hoan hao
O Ché dé HP-MP k&t hop vdi ché dé MP-LP 1am anh huéng dén théng s8 hoi di vao tua-bin MP-LP
O Ché dd HP-MP két hop vdi ché dé HP-LP yéu ciu quan Iy luu lvgng/cong suit hop ly

» Phuong phap chinh xdc hon tir quan diém nhiét déng luc hoc . ,
Hoi cao ap

Hoi trung ap

v
. Hoi thép 4
Tua-bin trich hei Sodd MEASUR SRR
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Tua-bin ho'i ngwng tu co ctra trich
Hoi cao ap
Hoi trich
. Binh ngung
Tua-bin trich hoi
So d6 md hinh MEASUR
® de.m &
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Binh tich hoi

» Muc dich chinh - Lwu trit nhiét nang
» Anh hudng dang ké dén viéc van hanh

O Céng suat phan xudng 10 hoi

O Hiéu sudt ndng lvong

O Tiét kiem nudc; Cac van dé vé moi trudng; Cac van deé veé tiéng on, v.v.
» Nhitng &ng dung thuong thay

O Véan hanh hang loat

O Nhu ciu hoi nwéce cao va thip khéng thudng xuyén

O Cac khodng thoi gian dat dinh vé nhu cau hoi nudc rat nho
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Binh tich hoi

Thoéng hoi — Kiém
soat 16 hoi kho
khan

Tich Ity hoi du thira

Van hanh hang loat

" Gateway

| b [T

Binh tich ho'i - Cdu hinh phu tai hoi: Théi gian chu trinh
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Binh tich ho'i

Thém 01 binh tich hoi cé kich c& phu hop
Duy tri 16 hoi & trang thai van hanh 6n dinh
Thai gian tdng toc trong 15 phut

@O Hoitlr 16 hoi va binh tich hoi

Gidm t6c do trong 25 phut

Q Hoitwr 1o hoi va/hodc binh tich hoi

O Cap hoicho binh tich hoi

> 20 phut tiép theo

Q Hoitlrlo hoi

Q Cap hoicho binh tich hoi

VYV V V
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< Global

" Gateway

Binh tich ho'i
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Binh tich ho'i
> Lo hoi chay phu tai 6n dinh 4,6 Tan/gio

» Tong san luvgng hoi cung cap trong 01 gi&r = 4,6 tan

» Dién tich vung phu tai khdng thay déi.
» Nhitng loi ich cia nha may
QO Tiét kiém nang lwong do hiéu suat 16 hoi tét hon
QO Van hanh sé lvgng 16 hoi téi thiéu
O Khoéng co hoi nwdc thoat ra
U D6 tin cay trong van hanh cao hon
O Céc co hoi tdi wu héa hé théng khac (tua-bin hoi nwéc)

e @

Lo ho'i thu hoi nhiét thai

» Lo hoi thu hdi nhiét thai (WHR) cé thé cé nhiéu hinh thirc tly thudc vao ngubn nhiét thai

a
a
a
a
Q

» Trong hau hét céc trrang hop, 10 hoi WHR KHONG phai la 16 hoi téc dong

Lo hoi thu hoi nhiét (HRSG) bang khi thai cta tua-bin dot
Phan (rng tda nhiét trong mét qua trinh

Nhiét lugng dét cha chat thai long, v.v. trong 16 dét

Thu hoi hoa chat

Lugng khoi thai bj that thoat tir 1o gia nhiét, 16 dét, v.v.

»  Trong mot so truong hop, 16 hoi WHR c6 thé sinh ra hoi & ap suat trung binh hodc thap

hon.
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+ Gateway B

- - Aoe - 2.
Lo hoi thu hoi nhiét thai
» Céac cau hdi chinh can duoc tra 1 khi phan tich [6 hoi WHR
O Liéuld hoi WHR cé thé sinh ra nhiéu hoi hon khéng?

O Né&u cd thi hé théng hoi nudc ¢ con can bang tir géc dd cung va cau khong?

O Liéu hoi nudc duoc sinh ra tir 16 hoi WHR cé thé bu dap cho hoi nwéc duoc tao ra tir 1o
hoi d&t nhién liéu khéng?

b

> Tirgéc dd mod hinh hoda, 16 hoi WHR dugc xir ly tot nhat bang cach tiét
kiém nhu cau hoi nudc, néu co 16 hoi tdc ddng dot nhién liéu trong nha
may ma phu tai cla |6 hoi nay c6 thé giam do hoi do 16 hoi WHR tao ra

i+ GAtEVIRY

Q Glubnl - @

Bom nhiét cong nghiép

Cong sudt mdy nén

hot

— — . Bomnhigt P I—— il
uscfut hap thy co hoc

— — — } _____ i — — — —
amblent D néng
lgw T S e — —— — - — ——
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May bom nhiét kich hoat nhiét — Loai 1 va 2

Thol
_ — — = | Bomnhiét hap thy »_ _____
g efu
I Nhiét dd nang
cliia bom nhiét
TSL'}UI'CE
SV TR R G R R i S e i e

ambient

TVR — May nén nhiét
» Cung cap kha nang nang hoi
thap ap (nhiét thai) Ién hoi

trung ap, tir dé giam lwgng hoi
cao ap can thiét

¥

» May nén hoi co hoc ciing cé thé
la m6t lwa chon thay thé cho @
cac rng dung may nén nhiét
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Thiét bj bay hoi & S&r dung may nén nhiét

Téc dong dién hinh - 3 [P

V&i May nén nhiét

Jim Munch, JMPS

i

ig

i
i
f
]

Tac dong cia May nén nhiét

> Sy nhiém ban trong nuwdc ngung?
> DO chénh nhiét do/Ty s6 ap suat
> Ung dung rat cu thé

Jim Munch, JMPS
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Phan tich may nén nhiét

Y

Phan tich may nén nhiét doi hoi su hi€u biét k§ lwdng vé nhu cau cta
quy trinh
Xac dinh nguén hoi thai (hoac ap suat thap) hién dang xa ra

Xac dinh 01 quy trinh can dung hoi va hién dang s& dung hoi cao ap
hodc trung ap

Xac dinh hoi luu dong (thwong la hoi cé p sudt cao nhat) hién cé
trong nha may

» Lam viéc v&i nha san xuat dé lra chon mdy nén nhiét
O Ty sd ap suat
O Luu lveng hoi nwdc

N Y

w;f

Phan tich may nén nhiét

NN
~ o e i - g -\‘_ e

» Can b‘fmg khoi lvgng 1;:\\&\\%&&%%\}_ =

» Can bang nang lvong g ?\‘3:::#;\331‘“ e

» Phuong trinh Bernoulli R B R s S i =

: S S NN S g

» Hoi luu dong E z:xtxt:\::%xﬂ‘:ibhf

Y : S M |- |

Q Viduy: 20 barg § :x:‘%‘*%ﬁ%% 3%:_1‘:‘:_:

» Ap suat dau hut e N e N e
> Tisé ;i B

& e T R e
> Ap suat dau déiy YSATe3 8T oavams hats 1535 3040

Lb. Sustion Steam Per Lbx. Mothe Steam
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May lanh hap thu




Nghién ctru di€n hinh

Phan_1_81

Nhirng nghién ctru dién hinh

» Nha may loc ddu — Nang hoi thap ap

> Tap doan Chrysler — T6i wu hda hé théng hoi nuwdce
» Del Monte Foods 1 — B6 ham nudc

> Del Monte Foods 2 — Tua-bin déi ap

> Nha may thuc phdm — Ung dung bom nhiét




Nghién ctu dién hinh: My nén nhigt &= |

» Nha may loc déu
» Nhu ciu hoi nuéc

Q Ap suat ~27 bar

1 Nhiét d6 ~220°C

O Luu lvgng ~60 Tan/gid
» Ché& dd van hanh hién tai

O Si&r dung van giam ép

QO Ong gdp hoi HP ~ 57 barg;
hoi quépnhlet 450°C

a ﬁiam on bang nuwdc cap 16
o

Section _14_83

Nghién cttu dién hinh: My nén nhiét
» Danh %a nang Iu'dng cho thay qua trinh nay cé phan (rng tda nhiét va sinh
ra hoi bao hoa 17 barg

» Ché dd van hanh mdi
O S dung bom nhiét cong nghiép — TVR — may nén nhiét
O Hoi lwu dong - Ong goép hoi HP ~ 57 barg; hoi qua nhiét
450°C
U Hoi & dau hat— 17 barg
O Hoi & dau day — 27 barg; 220°C
0 Giam 6n (néu can) bang nudc cap

Section _14_84
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2 Header —
Nghién ctru dién hinh: May nén nhiét
» Ché& dé van hanh TVR *g‘rﬂ
QO Hoi luu déng - On gop AUl p1aTme
hoi HP ~ 57 barg; hoi T -
qua nhiét 450°C il T
el —
_ o 'mrﬁ_ £
O Hoi 0 dau hat— 17 barg |/12mLa § 2.
O Hoi & dau day — 27 . ¥
, o 2504 Header
barg; 220°C “ivesn

Section _14_85

i " @3TOWEY

's 2 Giabal - Q:ﬁ
Nghién cttu dién hinh: May nén nhiét
» Trién khai TVR theo dé xuat

» Nhirng loiich

d Giam san lvong hoi HP sinh ra

Nhign ligu: Khi thién nhién ($8/G))

o -
-y
v g -
e i g 0 R R

—

T B
v\ i

1]
v
[
=
ur
=

Nang luorng tiét kiém ~ 6,4 Gl/git
O Chi phi tiét kiém hang nam ~$450,000 §
O Chi phi I3p dat ~$150,000

MBI trierng nha may loc dau chéng chay nd

0 Khéng cé bd phan chuyén dong - khong cd chi
phi bao tri tron doi

O Giam luong nudce cap st dung

e tinh tiét kigm duge ~520.000

b

e 1 _-_-__*—.

Section _14_86
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Nghién ctru dién hinh — Tap doan Chrysler

» Nha mdy: Nha may lap rép St. Louis, St. Louis, MO, USA

» Dénh gia va t8i vu hda hé théng hoi nudc
» Théng sb ky thuat phan xwédng 16 hoi
O 04Ldhoi
» Téng cong sudt: 185 tan/gior
* Nhién liéu: Khi thién nhién & Khi b3i rac (ban diu - than)
+  Apsuét: 10 bar
* San xuat hoi bio hoa
O 03 Tuabin nguwng tu truyén déng cho chiller ly tdm (4.300 RT mdi chiéc)

Tém tat thyc hanh t&t nhat
» Thire tidn vin hanh téng thé nha may
QO S8 lugng déng ké cic thiét bj do dac trong toan b nha may dé phan tich va ciin bang ndng lugng, khéi ligng chi tiét
O Dé dang cung cdp dit liéu lich si¥ va thong tin thiét ke thiét bj
b San xuat
O Tat ca cac |6 hoi déu oo bo didu khién digu chinh oxy t déng
O Tétchcdc b hoi dBu co bé tiét kism nhiét thu hdi nude cdp
% Phan phéi
a “Khéng nhin thay" rd ri hoi nuére = nha may kin
O  Céch nhiét vé téng thé |3 tét
> Tiéu thy cudi
a Cac phuong phap thyc hanh tét nhat cia PM vé nha may chiller
O Quén Iy phu tai giira nha mdy phia Bic va phia Nam trong mia déng
= Thu hi

a Thu hél nuwde ngung trén mire trung binh (>90%) trong mia hé
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¥
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Phuwong phap danh gia hoi cta SEN

Y

Nhém phén xwéng cbt I5i

>  Hiéu biét vé can bang phu tai cia nha may dién hoi nudc va cla chiller, qua trinh st dung

» 04106 hoi, 10 bar
O Lo hoi #1, 2 va 3 ¢d cong suit dinh mirc 50 Tan/gi¢r (t6i da— 42 Tan/gid )
O Lo hoi #4 c6 cong sudt dinh mirc 40 Tan/gio (t6i da — 35 Tan/gio, d6t NG — khi thién nhién)
»> 03 chiller chay bang tuabin ngung hoi —4.300 RT
» 12 chiller truyén déng dién ~ téng cdng 25.000 RT
» M6 hinh téng thé nha may trong Cong cu danh gia hé théng haoi nuwéc

0 S& dung mé hinh 6ng gép mét cap dp suat — tua-bin ngung va may phat
O C4u hinh phu tai — mua hé, mua trung gian, mua déng

® dnm @

0
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Cau hinh phu tai

o
o

hoi trung binh

* gigbal
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Steam Generation (Tph)
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e+ GAtEWAY i
Steam System Assessment Tool
ESA_105_DaimlerChrysler_Powerhouse
Current Operation i ysler
e i
| Model Status : OK |
TripLsases
Sown Leskn 21 kish
T 01 i
21 kit : Ak 340 Wi
s Tuaps  Urescovess l
344 MMEIWH Corcnzes ¥
160 kinh
[16.7 b
[Ecamomic Smmmary based an 2160 ey 4 Dibe iyt
Power Balance
| Chgneation BICE KW
Digmnans B10d kW
H Impart o
17 kb 166 Fi 4 A Lint Coxt 0 DSE0A WY 1]
WoF 00 MVBIwh! 10 MMBIh] Fuel Balance
Ry trctereg S ulw 1BGE 5 0 b
o F Lk Cost %oyl 2553
L Water
0.0 kb 32 kit 2506 galh
Cona 4 Vet i 61F Lind Cost 30005 "
S T ERIT) [Tonal cpasmmony Com. ]




i - Giobal .
. :Gateway

Két qua danh gia hé thong hoi nwéc (Tham dinh cap do 1)

THONG TIN TOM TAT CO HOI TIET KIEM NANG LUQNG
Savings/yr
Identified Opportunity . o .
5 KWh Gl Fuel Type M
Chuong trinh t6i wu vin hanh va quan 1y 16 hoi 160,819 0 22,000 | Naturalgas | N
Ting dp suat vin hanh vao mia he 39.474 0 5400 Natural gas N
Giam oxy khéi thai trong 10 hoi s6 1 68,421 i] 9 360 Natural gas | N
Ning cao hi¢u qua bd him hurdce 16 hoi 56 1 84,211 1] 11,520 Natural gas | pg
Gidm xa 1o 5,848 1] K00 Matural gas N
Thire hién thu hoi nhiét nurde xa 1o 21.053 1] 2.880 MNarural gas N
Thyre hién chirong trinh quan v biy hoi 43,860 1] 6,000 Matural gas N
Thay thé tua bin ngung hoi/dong co dién T40.842 | -6,000,000 | 135,000 Natural gas M
."&.-'.;.».m

“» Gateway

Trién khai danh gia
THONG TIN TOM TAT TIET KIEM NANG LUQNG

Tiét kiém/nim

Co hgi thye hién TKNL
5 kWh Gl Loai nhién li¢u

Chién lwge thi uwu héa quén If vi vin hanh 16 hoi 430,000 1] 48,000 | Khi thién nhién

Giam oxy khoi thai 16 hoi so 1 84,000 0 9409 | Khithién nhién
Giam xi 16 16 hoi 24,000 0 3,000 Khi thién nhién

Thye hién chuong trinh quén Iy by hoi §9.000 10,00¢ | Khithién nhién .
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"s Gateway HEES

Toi wu héa phan xwéng 16 hoi

» Phat trién chién luoc quan ly phu tai va van hanh 16 hoi téi wu
O Giam so lugng 16 hoi van hanh
= Ma khéng lam anh hudng dén dé tin cay
0O Hiéu suat day tai va ban tai
O Nhiém vu
« Phén tich di¥ liéu — 2,5 nam
*  Phat trién céc kich ban phu tdi va cich quan ly phy tai
* Panhgiardiro
= Nghién ctru dién hinh vé quan ly va kinh doanh
«  Giam sat qua trinh chuyén tiép
* Dao tao cho ngudi van hanh

* Giao thirc giam sat va xac minh

« Gateway

's’ & Global 2] ]

Cau hinh phu tai
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Total Steam Demand (kpph)
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Cau hinh phu tai

2,500 -
B Boiler 1
2,000 ~ O Boiler 2
@ Boiler 3
1,500 ¥ | O Boiler 4

1,000
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Total Steam Demand (kpph)
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Tiém nang tiét kiém nang lwong
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Boiler Plant Efficiency (%
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Total Steam Demand (kpph)
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Phat trién chién lwgc tdi wu hda

> Can hiéu rd hoat déng cua tirng 16 hoi
O Hiéu sudt 16 hoi
O Kha n3ng dot toi da va téi thidu
»> Can nam rd nhitng phan (rng ddng va tinh
O Sw thay déi vé nhu cdu hoi so véi mirc trung binh hang ngay
Q Thei gian phan héi cda 16 hoi
= Ché dd dy phong dm
«  Khé&idong lanh, v.v.
» D&van hanh
» DO tin cay van hanh
» Danh gia rai ro nha may san xuat
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® Geom @

Thtr nghiém tai nha may

> Lohoi#l,2,3va4

QO Thir nghiém khoi dong am

0 Thir nghiém khai dong lanh

0 Thir nghiém chay t&i thiéu

O Thir nghiém chay téi da

Thir nghiém éng goép hoi nudc

Mai quan hé giira nhiét dé — thoi gian cho ché d6 dy phong dm cua 16 hoi
Phan hbi déng

YV VYV

Phan tich rdi ro
0 S& dung hoi nudc — cho Qua trinh & Khéng dung cho Qua trinh
1 Nha may phia Bac & phia Nam

Thir nghiém tai nha may

» Lam viéc v&i nhan vién van hanh 106 hoi c¢d it kinh nghiém nhéat - s& mang lai
murc do thoai mdi cao nhat cho cac thir nghiém

‘f

Nhan vién van hanh lam viéc theo cach thirc khong khan cap — sé khién thoi
gian bat dau dai nhat

> Ngay nghi |8 ciia nha may va ngay san xuat cham hon duoc chon lam ngay
thtr nghiém tai nha may




Chién lworc toi wu hda

# Quan ly phu tai
O Tén dung toan bd khi thai bai chén 14p cé sén
O Strdung 16 hoi hiéu qua nhat

* Chu yéu dp dung trong diéu kién phu tai thip <35 Tan/gi¢r

0 Dam bao dé tin cdy van hanh trong moi tinh huéng
O Murc do dy phong (n+1)

»  Ludnduy trild hoi & ché dé dy phong 8m
O Loai bo 16 hei vin hanh khi phu tai thp
O Tuong tu nhu “dy phong xoay vong”
O Duy tri nhiét dd t&i thidu 125°C trong budng khai thai

® e ®

o e

=

i
i

O Van hanh |6 hoi du phong trong khodng thei gian ngén (15-20 phat) dé 1y lai nhiét dé trong 16 hoi

Chién lwgrc tdi wu hda

& o

i Gatevay E

Phu tai hai Lo hai #1 Lo hai #2 Lo hai #3* Lo hai #4
(Tan/gia)
0-25 STB OFF OFF ON
(D phong) (Tat) (Tat) (Ma)
25-35 ON OFF OFF STB
(Md) (T4t) (Tat) (Du phong)
35 - 60 ON STB OFF ON
(Md) (Du phang} (Tat) (NG)**
60-75 ON ON STB OFF
(Md) (M) (Du phang) (Tat)
75 - ON ON ON STB
(Ma) (M) (Ma) (Dy phang)

* Lo hoi #2 vi #3 b thé thay thé cho nhau
** Chi van hanh vdi khi thién nhién
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S8 lwong 10 hoi dwoc tdi wu hda dé van hanh
4
8
a 3 <
=]
£
<
g 2 ¢ S —o 00 an Do
o
5
3
1
E
4
) 12/31 1/‘30 3)1 3/‘31 4/‘30 5/‘30 6/‘29 7/‘29 8/‘28
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Panh gia riiro

< Glabal
“s Gateway

m ©

Mua
Ho tiéu thy hoi cudi Bong | Xusn | We —
Son thén xe (BIW/Paint) ¢ ¢ ¢ 0
Binh chira Phosphate ¢ ¢ ¢ ¢
Nha méy &|Buéng phun bét son (Tai nhiét) 0 0 o ¢
mién Bac [Budng mau chi dac #1 va #2 8 5 o s
(Tai nhiét)
Hoi @& bao dudng [}
Son than xe (BIW/Paint) 0 0 (] 0
Binh chira Phosphate 0 0 (] 0
May hit am ASH o
. |Lam mét nha may (HVAC) 0
'::I::l l::: Budng phun bét son (Tai nhigt) [) 0 ] )
Budng mau chil dao #1 va #2 i ¢ . 3
(Tai nhiét)
Hoi dé bao dudng [}
Sudi dm nha may 0
*Nude lanh duoe cung cap tir cac chiller chay bang tua-bin hoi nude
&

Panh giad rairo

» Ruiro chinh

O Tén that dén viéc san xuat va thai gian ngirng hoat dong cla thiét bj

O MAat mat hodc hw hong san phdm (anh hudng dén chit lvong)

»  Sur kién chinh — Tén that hoi trong 15-20 phat

»  Matran danh gia rdi ro & nha may phia Bic va phia Nam

O Van dé vé thoi tiét

O Phuy tai hoi nude

O Mdrc do6 rdiro va tdc dong

« Khéng cd; Thap; Vira; Cao

O Giam thiéu (hoic loai bd) rii ro

0 Y kién bd sung
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Ma tridn danh gia rui ro
Nha mady Iip rap DaimlerChrysler St. Louis

Ma tran phén tich va gidm thiéu rii ro cho 16 hoi
Nhia mdy & midn Béc - Xulin, Ha & Thu

Hé tiéu thy her eudi ! ma"w“'“ p"‘"'m':'h"“’i skl Ghim thib rii ro Nhin xét
$ivan dé Rl ro
[Son than xe (BIW/Paint) Qua trinh 25 0 Khdéng co it 1t
i Binh 58 5 - 67 500 gal; Nhiét 44 - 110 + 130°F,
Bé chira Phosphate Qua trinh 25 ] Khéing cé Binh 56 2 - 32.000 gal, Miét 43 - 110 = 130°F,
Binh 56 1 - 5.000 gal
1 |Tusn hoan khéng khi 80% |Co 7 bé phan cé the gap rii ro,
Buding phun bt som (Tai nhigt) Qua trinh 5 10,500 Thap 2 |Bao déng ty dong FIS Budi thi nghiém "Tdn thét hot" dur kién dién ra vao ngay 1612,
3 |Madn hang kh dung Kidm tra e ddng dén leong bt tdn kho.
7 . Cé 10 bd phan c6 thé gap i ro,
Bubng mau chil dao #1 (Téi nhigt) - Qi trinh Ay 1 |Bao ddng i ddng FIS s i yo s 2 e
3 5 15000 | Thap dén vira pha Mt 58 dng xodn co hoi nuic tryc tép va mit si cd nuée ning,
Lép nén (BIC) Bj phan ASH 2. |Ngan hang kha dung Nutre ndng cho phép mét s3 chit dém
5 R 2 1 |Bao ddng b ddng FIS (C4 10 b phén cd thé gap n ro
fm?‘mé?“ G30%2 (Tikohity 5 fpf;‘;;H 5 15000 | Thépddnviraphdi | 2 [Nganhangkhddung [Tt ch cac dng xodn dbu la ving nutre néng
3 Nurdre nang cho phép mit s6 chat dém
: . T4t c& cac dng xodin Bhu 18 vang nudre néng
izt | S| 25 |0 | e | ] [RRBBUANTS i o co gkt
Bubng dworc trang bi dng xodn téi nhigt nhung khing duee st dung.
225 40.500
B ciooa (&
B o
Vé oA n ? b 3
So sanh hiéu suat cua 16 hoi
100 1
90 l
& 8o |
A
T 70 |
] — A
S 60 - T
£ ] [$1,160 |
8 a0 1
o
g 30 1
3 |
@ 20 $2,921
10 4
[} 10 20 30 40 50 60 70 80 90 100

Total Steam Demand (kpph)

Luu y 1: $9,7/G3J — Khi thién nhién
Luu y 2: SO tién tiét kiém dugc tinh theo ngay (van hanh 24 gig)




Chrysler: Save Energy Now Assessment Enables a Vehicle
Assembly Complex to Achieve Significant Natural Gas Savings
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Nghién ctru dién hinh - Két luan

» Viéc danh gid hoi nudc da dem lai cho Chrysler mét danh séch nham dén cic co
hoi tiét kiem ndng luong

» Céach ti€p can cla Chrysler véi Energy Champion d3 dugc dén dap bang viéc trién

khai cdc du &n véi hiéu qua cao nhat

> DGivéicac dy an da trién khai, Chrysler c6 thai gian hoan vén chi hon 2 thang!

» Hau hét tat ca cac phan xudng |0 hoi déu cé nhiéu |6 hoi va chién lugc van hanh
tdi vu phai duoc thue hién theo céc thue hanh t6t nhat
» Viéc dao tao va tich Ty dan cac nhan vién van hanh la v cung quan trong

» Viéc danh gid rai ro ky lwdng da mé& dudng cho viéc trién khai va thu hidt sy tham
gia cla cac lanh dao san xuat va quan ly nha may




Nghién ctru dién hinh — Del Monte Foods 1
» Nha may: Del Monte Foods, Modesto, California, USA

» L3p dat BO ham nwdc cap va B ham nuwdc ngung trén [0 hoi

> Thong s6 kj thuat 16 hoi
O Lo hoil:
« Cbngsudt: 70 Tan/gior
« Ap suat: 10 bar
* San xuat hoi bao hoa

Thu héi nhiét thai
» Dir lieu van hanh dac trung tir Lo hoi 1
Q Phia khéi thai
* Nhiét do dwong khoi: 271,5 °C
O Phia nwdc cap
* Nhiét d6 nwdc dau ra DA: 100,0 °C

» Do dd, c6 mot co hdi tiém nang dé thu hdi nhiét

» Nhiét thu héi = M*Cp*AT = 2.000 kW




B¢ ham nuoc

B§ ham nwéc

BO ham nuwdc

> Tinh kinh t& cGa bd hdm nudc
O Nhién liéu tiét kiém = $250.000
O Chiphidudn~ $250.000

O Hoanvdn gidn don ~ 1 ndm

» CO6 nhitng du an trang bi thém khac di kem véi du an
nay dé gidm tong chi phi du én

QO Trién khai SCR
O Kiém soat FGR
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Bd ham nwéc kiéu ngwng

.
-

Nhiét dd khdi thai ra khdi bd hdm nuwéc cdp trén Lo hoi 113 122,1°C

Nha may KHONG thu héi nudc ngwng va nudce bo sung

O Quy trinh yéu cdu phun hoi trie tiép vao ndi ndu va bd dun nudc

2 Gishal [0
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Nhiét d6 nwdc bd sung 1a 20°C va cé co hoi dang ké dé thu hoi nhiét ngung

Nuwdc b sung dugc gia nhiét dén it nhat 60°C

Nhiét thu hoi = M*Cp*AT = 2.000 kW

Bd hdm nwéc kiéu ngwng
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Nghién ctru dién hinh — Del Monte Foods 2

»  Nha may: Del Monte Foods, Modesto, California, USA

»  Lap dé&t tua-bin hoi déi dp HP-LP truyén déng tryc ti€p cho may nén chiller tryuc vit va bl cong suat
dién cho cdc dan chiller gidi nhiét gié
»  Muctiéu
O Thuc hién dénh gia hé théng ndng lwgng cta ndi ndu déng hdp dé xac
dinh co hdi t6i wu héa hé théng
QO S& dung chiller duoc truyén ddng bang tua-bin hoi d6i 4p dé lam mat
quy trinh va xa hoi dé gia nhiét quy trinh tai nha may déng hép

i " @3TOWEY
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Bén cung cap hé théng ning lvong

01 may lanh truc vit d6i lam mat bang khong khi (dé 1am mat Io)
Nha san xudt: Carrier Corporation

S8 Model: 30GX-161-630EB

Méi chdt: R134a

Cong suat: 152 RT

01 may lanh pit-téng lam mat bang khong khi (dé lam mat 16)
Nha san xut: York International

S& Model: Millennium YCAJ110-46PA

Méi chat: R22

Coéng suat: 110 RT




Bén cung cap hé thong nang lvong

2 16 hai dot khi thién nhién (san xuat hoi dé gia nhiét)

Nha san xuat: Babcock & Wilcox

S6 Model: FM1737 va FM2688

Cong sudt: 70 Tan/gio moi lo

Ap sudt van hanh: 10 bar

Thap giai nhiét

B Gaom @

Cung cap tai lam mat
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Cau hinh phu tai hoi
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Chu trinh béc trén ctia tua-bin hoi dwoc truyén dong

Refrigerant Vapor

from Cooler High Pressure
Steam Inlet

San xudt = 10 bar

Steam

Refrigerant Tutbine

Compressaor

Gear Box,
Coupling,
Shaft Seal, etc,

Y
Refrigerant Vapor Low (Process) Pressure
to Condenser Steam Outlet

SU dung= 3 bar




Pac tinh cha tua-bin ho'i
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Théng sé ky thuat thiét bi

» Tua-bin hoi nudc (Elliott 2BYRT: 65 kW; 4000
vong/phut; 5 Tan/gio) dugc ghép tryc ti€ép vadi 01
chiller tryc vit (c6ng suat lam lanh ctia may Bitzer la
86 tan)

» Lo hoi cia nha may (10 bar) cap hoi cho tua-bin voi
dau ra ap suat thap (3 bar) cung cap hoi cho san xuat
va noi chung cat
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Lap dait thiét bi

Bang diéu khién May nén truc vit Tua-bin hoi

« Gateway
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Tém tat chi phi-lgi ich cia dw an

> Tong hop chi phi
Q Tua-bin hoi nuwdc va bo diéu khién: $30.000
QO Chiller Bitzer va bd diéu khién: $56.000

» Toéng hop lugng tiét kiém

Q Chiller dwgc truyén dong bang tua-bin hoi so véi t6 may dién: 104 kW va 540.000
kWh (vao mua)

O Luogng khi thién nhién rong ting thém 2.100 GJ do tang san lugng hoi nudc dé bu
dap su thay ddi entanpi hoi qua tua-bin hoi

O Tiét kiém rong hang ndam: $45.000




Nghién ctru dién hinh - May bom nhiét/may lam lanh 100 RT & Livingston,
California, Hoa Ky

» Thiét bi nay cung cdp cong suét lam lanh 350 kW (100 RT) va lam néng nudc 950 kW
» Dong luc - Hoi nwdc - 1 Tan/gio & 2 barg

Donald Erickson, Energy Concepts Co.

“ Gateway
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Nghién ctru dién hinh - May bom nhiét/may lam lanh 100 RT
» Nudc nong va nuoc lanh dugc yéu cau 20 gio moi

ngay, 5 ngay moi tuan tai nha may ché bién
» Nudc lanh 5°C va nudc néng 60°C

> Tiét kiém 30% nang lvong lam ndng nudc va 80%
nang lvong lam lanh

» Tiét kiém chi phi vdn hanh ~$120K/nam
> Chi phi |3p dat ~$200K

Donald Erickson, Energy Concepts Co
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Tién hanh danh gid niang lwgng hé théng hoi nuwéc

. r

* Hoat dong va phan tich tién danh gia
* Danh gid nang lvgng tai nha may

* Phan tich hau danh gia

* Bdo cdo danh giad nang lvgng hé théng hoi nudc cong nghiép
* Theo sat

Phin_1 131
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anh gia SSO ciia Nha may U'ng vién

St dung céch ti€p cin hé thong
S& yéu ciu su tham gia chat ché cla nhan vién nha may va sw hiéu biét vé nhu cdu hoi nuwdc cda quy trinh

Viéc thu thap dir liéu van hanh sé |a digu BAT BUOC — céc thiét b cam tay, thiét bj tai chd véi lich sir nha
may va/hoac cac chi s6 va bang diéu khién cuc bo phai duoe sir dung mot cach hieu qua

S& BAT BUOC mé phéng va mé hinh héa chi tiét cac Bién phap Tiét kiém Ning luong
Khéng cho phép quy tac ngdn tay cai

Kinh nghiém tir cac nha mér| khac lién quan dén thuc hanh tét nhat chic chan dugce khuyén khich nhung
van phai thuc hién phan tich cho tirng co s@

Pham vi hé théng phai dwgc xdc dinh rd rang trudc

Rat khuyén khich mét cudc hop téng két sau khi két thic cong viéc TAI NHA MAY dé tém tat cac hoat dong
cho ban quan ly

Bao cdo cudi clng s& dwoc cung cdp cho nha may - khuyén khich trinh bay voi ban quan ly
Quan ly thoi gian |a yéu to then chdt — Hoan thanh danh gia SSO trong vong 3-4 tuan!




«'”.Eh I .
3 '»gluectay o . ‘@:@.

Muc tiéu cua Panh gia SSO

v

Cue ky quan trong dé dam bao rang tit ca cac bén lién quan déu cé cling quan diém
Nhitng ky vong can phai dwoc digu chinh va théng nhat trede khi cude hop khéi dong két thic
C6 thé co nhiéu muc tiéu va can cac cach tiép cin khac nhau
Muc tiéu cla Panh gia SSO la:
O Xac dinh cdc co hoi tiét kiem ndng lwong va chi phi (t8i wu hoa)
O Xac dinh cac du &n dé trién khai va bao tri thuc hanh tét nhat

O Phan loai cac co hdi dugc xac dinh la ngdn, trung va dai han duya trén chi phi vén tiém nang va mirc
dd phirec tap

Q Dhu; dcién va tranh cac sy kién khan c3p ngoai ké hoach gay t6n kém (cai thién do6 tin ciy cla hé
théng

i " @3TOWEY
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Théng nhat vé théi gian & lich trinh véi ddi ngli nha may

-

r [ -
Budrc 1 %m 7

4

Budc 2

Burdre 3 h

Burdc 4
1-2 tén

- N 2-3tuan
2-3 ngay
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Buwéc 1 - Panh gia SSO

»  Tim hiéu yéu cdu cla khach hang

»  Xay dung pham vi danh gia 550

»  Gioi thiéu va két ndi voi Lainh dao Nha may va cac nhan su khac
>  Batdau hoach dinh chién lugc dénh gia

»  Hoan tat moi thda thuin bao mat

>  Hiéu PPE va cac y8u cdu d3o tao vé an toan/nha thiu khac

> thgnghénh}céc yéu cau thong tin (Héa don tién ich, So d6 nha may, So do hé théng, Danh sach
thiet bi, v.v.

»  Hoithao truc tuyén / Cudc goi hi nghi / Email

« Gateway

01 e
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Tim hiéu hé théng tir con s6 0

> Dirng di vao sau vao chi tiét!
» Hiéu hé thong |a quan trong nhat & giai doan nay
> [t nhat thi chuyén gia hé théng SSO phai thuc hién duoc:
O  Xac dinh cic thanh phin chinh cha thiét bj - 16 hoi, 6ng gép phan phdi, hé tiéu thu cudi, tua-bin hoi, v.v.
O Théng tin thiét ké cda tat ca cac |6 hoi, ho tiéu thu lon, v.v.
O Danh sach cac hd tiéu thu nhiét quan trong trong day chuyén
O  Ban vé dudng/so dd hé théng hoi nudc
O  Hiéu biét & mirc d6 cao vé diéu khién va van hanh nha may hoi nuwde
» Hoan tat SSST

O Gli email cho trwdng nha may va/hodc phong vin qua cudc goi dién thoai
» Hoan thién pham vi hé théng hoi nudc




“s Gateway

P&ID ctia hé théng hoi nwérc

> So dbd dudng 6ng & thiét bi do lwdng 13 tai liéu cd gia tri nhat khi thuc hién danh
gia nang lwgng tai bat ky hé théng nao

-

LUU Y 1: Hay tap trung va dirng dé bi cudn vao tirng chi tiét clia P&ID

LUU Y 2: Dam bdo rang P&ID duoc cip nhat va thé hién rat chit ché nhirng gi hién
c6 trén hé théng CR chir khdng phai phién ban cii hon

> Danh phdp va quy wdc cé thé khac nhau gilra cac P&ID tuy thudc vao cong ty ky
thuat da phat trien P&ID cu thé do

» Né&u co thé tao hodc |1ay dugc ban cirng thi tét nhat nén s& dung bit mau dé biéu
thi cac vach khac nhau — hoi nuédrc, nude ngung, v.v.

» Danh nhiéu thai gian cho n6 sé tiét kiém duoc rat nhiéu thdi gian tai nha mdy va
trong chuyén tham nha may

“Phan tich GAP” vé thiét bi chia hé thong ho'i nwérc
> St dung théng tin van hanh, so d6 duwdng &ng va P&ID dé xac dinh
0O  Céc thiét bj do d3 cé s3n tai chd
O Xac dinh xem liéu cac két qua do dwoc hién thi tai chd va/hoic 13 dugc truyén di hay khong
O Xdac dinh cdc khoang cach trong thiét bj do
> Tuy thudc vao khodng cach clia nha may va su san sang cla nhan vién nha may,
hay thiét 1ap hdi thao tryc tuyén/cudc goi dién thoai dé hoan thién ké hoach thu
thap di¥ liéu
> Xac dinh dit liéu sé dugc thu thap trong chuyén tham nha mdy théng qua
Q  Thiét bi cam tay
O Bang chi s&/bang diéu khién cuc bb tai chd

» Xacdinh di¥ liéu sé duoc thu thap tlr nhat ky van hanh cta nha may (khoang thoi
gian va khoang thdi gian 18y mau)
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Panh gid nang lwvong hé thong hoi nwéc
» Gidi thiéu (Thao luan vdi doi ngli nha may)

Thao luan vé quy trinh va hoat déng

A7

» Khao sat nha may
» Thao ludn cung vdi nhan vién nha may

> Thu thap dit liéu (Anh chup, Théng s6, Hinh anh hong
ngoai, v.v.)

» Toéng két cude hop

's " Gidtal - W
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Lap dat thiét bi cam tay cho hé théng hoi nwéc

> Tuy thudc vao vi tri nha may va sy san sang cta nhan vién nha : may, cong viec nay
c6 thé duoc thyc hién sém hon nhiéu so véi chuyén di thye té danh gid nang
lwong hé théng hoi nwdc

Dam bao tt ca céc thiét bj can thiét dugc thiét 1ap trudce thoi han

B ghi dit liéu (néu cd) phai du’o‘c thlet Iap hoan toan cho cac cam bién thlch ho’p
cung vai khoang thoi gian &y mau cda ching (phai giéng nhau dai vdi tat ca cac bo
ghi dir liu) va thoi gian bat dau dong bd hdéa bi tri hodn cla ching

Dam bao miurc pin dd trong khoang thoi gian can thiét cho b ghi dit liéu lam viéc
X6a tat ca dit lieu trudc d6 khoi bod ghi dit liéu dé tranh moi nham 13n

Y V V

Lam theo hudng dan dé 1ap dat diing cam bién va bo ghi dit liéu tai hién truong —
xem trwdc video trén Youtube dé tham khao
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Quay tro lai phong hop
> B&t dau vdi dbi ngli nong c6t cha Nha may trong phong hop

> tqulnh bay su hiéu biét ctia ban vé hé théng hoi nudc, cach nd van hanh va ho tiéu
u CUOI

Trinh bay SSST v&i doi ngli nha may (néu can)

Y

> Tra |loi tat ca cac cau hdi & cap hé thong va

san ang quay trd lai nha mdy va thyc
hién kiém tra ky luéng, thu thap dir lieu hé thén

» Surdung PPE thich hop va céc thiét bi an toan khac theo yéu cau cla nha may

9 Glabal
o Giusmy- @

Khao sat nha may, thu thap dir liéu

> Bat dau & khu virc sdn xuat hoi

» Thu thép dit liéu huwdng dan, hinh anh bang tén cla céc thiét bj khac nhau
duoc quan tdm trong danh gla nang lwgng hé théng hoi nudc

v

Str dung so do du‘o’ngongbde noi cac phan khac nhau cla thiét bj va dat
cau hoi dé dam bao rang ban hiéu vé hé thong hoi nuwdc

Y

S dung cac thiét bi do cam tay — camera héng ngoaij, thlet bi phan tich
khai thai, ampe I<e nhiét k&, v.v. dé do cac dit liéu cd thé quan tdm trong
qua trinh danh gia he thong hoi nudc
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Hoan thanh tat ca cac Yéu cau clia chuyén thyc dia

Dau tién va quan trong nhat — Iay vé tat ca cac thlet bi do cam tay
da duoc 1ap dat va bo ghi dit liéu lién quan, ngudn dién, cap, v.v.

>

» Néu co thoi gian, hady tai xudng tat ¢a dit liéu dwoc thu thap tir bo
ghi di¥ liéu trén may tinh xach tay bang phan mém thich hop

>

Thu thap dit liéu van hanh tir nhat ky van hanh cta nha may - ndi
chung rat khé dé |ay duoc dit liéu nay sau khi ban r&i khoi nha may

Yéu cau mét cudc hop va bao cao vdi doi ngli nong cot clia nha may
va moi quan ly cap cao néu nhan vién nha mdy dong v

» Danh gia hoat dong tai hién truong va dua ra quan diém chuyén
man ve viéc van hanh cda nha may, thuc hanh t6t nhat va mot s6
diém néi bat

\;f

Bao cdo danh gia nang lwong hé théng hoi nuéc

» Phan tich ky thuat (Hoa don tién ich
& Dt liu dwoc thu thap)

» Phan tich chi phi - lgiich

» Nghién ctru kha thi & sang loc cac co
hoi tiét kiém nang lvong

» Ugc tinh chi phi thyc hién va hoan
von ban dau

» Lap va guibdo cao




Bay gio’ CONG VIEC thuc sw bat dau!

> Hay bat dau thuc hién viéc nay cang
sdm cang tot

» Thong tin dugc thu thap lubn maiva
sé gilup hoan thanh nhiém vu nay
nhanh chéng

0O M6t s6 tw duy sang tao van s& can thiét
va viéc d6 co thé tén thoi gian
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Bao cao danh gia ning lwong hé théng hoi nwéc

» Thong tin chung vé nha may
U Nganh
O Dién tich
Q Dbia diém

TﬂD mnﬁ‘im‘l!&&mu
~ . A " ’ = ?x-ﬂrp-rm_arMaup
O Nhan vién nha may T —
E;; Jam+ Sibal Chuthen CREECEN |
Q Chuyén gia nang luong, v.v. = T T —
:Wm & e

Chuyén gia_550_147

Muc luc
Create the table of contents in Word
1. Put your cursor where you want 1o add the tabie of m
» Cach tot nhat dé taP hop Muc lyc ~ w=
la s&r dung Microsoft WORD hoac “Sams
mot trinh x& ly vadn ban tuong o e o s an ot s

duwong dé thuc hién wec domot mm"“"’““”“’
cach tv déng cho bao cdo. -

© Create the table of contents in Word
§* support office.comyen-us/ srticle/mssrt-a-table-of-contents-882e8564-Bedb-435

» Hay dam bao, rang trong Template
duoc cung cap, Muc luc dugc cap
nhat dinh ky de ban c6 thé dam

bao moi th& déu hoat dong chinh
Xac.
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Tém tat diéu hanh
> CO |é la phan duoc doc nhiéu nhat trong bao céo
> Cung cap théng tin nha may co ban
» Cung cap thoéng tin danh gia chuyén mén
> Cdng nhan thyc hanh tét nhat & diém SSST
> Cung cap bang tom tat cac phat hién
8 iem @
Tém tat diéu hanh
Toém tét cac Co hoi Tiét kiém Nang lwong
Céc co héi dénh gia Uéc tinh tiét kim hang nam Hoan ;::
Eso# Céc co hoi dé xudt kwh' | kW | G ﬁ::) c:i“p:?;} =
10

' - Tiét kiém dién 2 - Tiét kiém nhu cdu dién * - Tiét kiém khi thién nhién ho&c céc nhién liéu khac

Chuyén gia_SSO_150




Chuong 1 - (1-2 trang)

» Luu y chung vé van hanh hé thong hoi
» Chi phi tién ich — Quan trong nhat
O Don gia dién va nudc
Q Téng mirc tiéu thu va chi phi ndng lwgng hang nam
» Tiéu chi va muc tiéu ctia nha may
» g:%n s6 clia SSST va mot sé thue hanh tdt nhat quan sét
C

» Cdcvan dé tiém an da duoc xac dinh trong qua trinh
danh gia nha may hoi nuwéc

Bao cdo danh gia nang lwong hé théng hoi nwéc

JObserved Best Proctices )

> Can néu rd cac Thye hanh Tot ——
nhat quan satduoc trong nha il rvse Aows sl d bk
may 2: Signficant strumeataton for caergybalame anlyi

Them 1= a sigraficant amount itors critical i and e
P1 historian system Mh}ppﬁmmlwb & mass meg!bm mn!yns

3: High level of syviem based and equipment based energy efficiency metrics and KPls
With the symificant amount of real-time data collection, the plant hsnpmpmlo&hmme

» Nhitng diéu nay nén duorc o o suspusint 48y s 4 Kh R e ol
khuyen khich b&i Chuyén gia & R e s rmes e, r
an IuO,n Plant p by log wdormal m water testing thal 15 done on s regularbens
g g 52 s‘h:ihnmrynmhﬂ
Moot of the botlers (CO, Aux and Package) have fedunter economuzers that capture stack Toss
M!hbﬂ.\usuﬁmpmbodﬂeﬁumy
6: Blowdown flash heat scovery
» Day la nhitng Winner ma nha R

7: Oxygen trim controllers on all boilers

may nen Chuc ml_rng Dupzen tm eontrollers allow 1o keep very tazht excess air bvels and munimaze stack Josses

Chuyén gia_550_152
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Chwong 2: Van hanh hé théng hoi nwérc (2 trang)

Y

v

v

So d6 duong 6ng cta nha may hoi nwdc (hodc M hinh co s&)

Danh sach 10 hoi, tua-bin hoi (cung cap thong tin chi tiét - cong suat thiét ké, hang san
xuat, tudi doi)

Cung cip Pudng co s& M&V cho hé théng hoi nudc

Cung cap théng tin vé loai di¥ liéu thu thap duoc

O Nhirng gi da dugc thu thap tir bang diéu khién trong chuyén thdm nha may
O Nhitng gi duoce thu thap bang bé ghi di liéu va nhat ky van hanh cta nha may

a Ly ¥ Da\{‘chi la thong tin mo ta. Khong bao gbém dif liéu tir nhat ky hodc biéu db thoi gian. Néu
can thiét thi ¢o thé dua vao phan Phu luc

Cung cap thong tin dang bang

Cho biét cach van hanh cda nha mdy hoi nudc & cac théng s6 tai khac nhau, tinh mua
VU, V.V.

i+ GAtEVIRY

® fmm @

Chuwong 3 - Di¥ liéu hé théng hoi nwéc (3 trang)

»

Tao mot tiéu muc cho tirng 16 hoi, tua-bin hoi nudc, ho
tieu thu chinh dé mé ta ngan gon ‘cach van hanh cla thiét
bi cu thé dé

Bao gom cac két qua tir bat ky Ehan tich dir liéu thong ké
nao dé chira cac thong so van hanh téng thé va théng tin
quan trong vé do hiéu qua

Néu rd moi van dé hodc van dé cu thé quan sat thay
trong chuyén tham nha may

Cé thé dung biéu d6 dé mé ta truc quan hon (néu can)
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Chuwong 4 — Cac bién phap tiét kiém nang lwong
(ECM) (1 ECM/trang)

Pay la ndi dung chinh cla béo cdo va lam néi bat vai tro ciia Chuyén gia

}P NG phai tap trung, chi tiét nhung dong thoi khong dugc qua chi li khién
ngudi doc mat hirng thd / mat tap trung

4

» N6 sé cu'nicap tat ca cac thong s6 — tiét kiém nang lugng, tiét kiém chi phi
va udc tinh hoan von gian don
O Co6 thé bao gdm viéc gidam phat thai khi nha kinh
»> NO phai dua ra mot phuong phap ngan gon vé cach tinh khodan tiét kiém
> ITP? s& dua ra théng tin vé cach tién hanh cac budc tiép theo va cach trién
ai
» Bat ky rui ro va nhuoc diém nao cling phai dugc néu ra

9 Glabal
o Giusmy- @

Chuong 4 — ECMs (1 ECM/trang)

ES0# 1 1 Ingeovy geaerson eficency of bole . |

» Tiung Co hoi Tiét kiém Nang lvong phai e e ey e gy e o
A g2 s P A TR TE T
duwoc mo ta chi tiét: ;
ST . e P
O Dé xuat chinh xac e e s
El U()’C tinh tiét kiém e vsmnenbud 44 iopenets an ssimai sxyges drim souirelies M-—m:b-a-
Q Phuong phap tinh toan khoan tiét kiém ;z;uwnd_mwmﬁmmr o
o haaed : B T o i e

O Chi phi trién khai s
Q Phuwong phép tinh toan chi phi trién khai S T T S
O Céc budc tiép theo hudng téi viéc thue hién XK:::{‘:L‘_MWW,_ -

staten o abling + moebiler fodmies seomemises = e Bl fas stack of e beder:
Adinal, Suy il vt the 634 of wbbag ot serma: e n cneo s o

Chuyén gia_550_156




13 GJ/ft?/nam
> $500

Vi du vé Phuwong phap
tinh toan tiét kiém

124 GJ/ftinam
$2.000/nam

Chuyén gia_S50_157

Chuwong 5 - Khuyén nghj dinh tinh

- Ph‘ﬁn nay dwoc danh riéng dé cung cap danh sach cac khuyén
ngni
Q Thuc hanh tét nhat

a gém rllgoéi pham vi danh gid nay nhung ré rang cé thé mang lai lgi ich
ang ke

O Khéng thé hoan thanh do thi gian han ché
@ Khéng thé hoan thanh do khéng cé san mot sé dit liéu nhat dinh
» Moi bdo cao déu phai cé phan nay ngay ca khi né bao gom cac
ggy trinh tu duy dot pha co thé tao ra su khac biét cho hoat
ong cua nha may
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Chuwong 5 - Khuyén nghi dinh tinh

» Cac khuyén nghi dinh tinh can

A et Qualitative Reconuendations
‘ A A . - 1. ontunue wath the steam trap management program
Z C.a,c o KHO!\IG dL'J‘Q'C d-alnh~ 2, Increase condensate retum to the Conservation area
gia trong qua trinh danh gia va 3, Redue the mount of stean o flaes
nha may la (rng clr vién sang gia 4, Reduce the amount of steam to equalization tank
dé ap dung ching 5. Corbined Heat and Power (CHP) installstion

O Céc finh virc KHONG thé tryc tiép g g‘ﬁmﬂﬂmﬁ

cho phép dinh lugng mic tiét 8. Porteble mstruments o be used by Lead
kiém nang lrong bang cach trién 9. Continue moratoning and trending equipment efficiency
khai chung

Chuyén gia_550_159

Phu luc (Tuy chon)

"f

Théng tin thiét ké hé théng hoi nudc

Cac bang dit liéu, biéu d6 cu thé lién quan dén viéc giai thich Bién phap
tiét kiém nang lu‘o‘ng (ECM) duoc dé cap trong bao cdo

\%

\,{4

BG6 sung hinh anh ho tro

O Lo hoi/bangtén

O Hé thong va vi tri cdm bién trén thiét bi (néu can)

Q Thiét bj do dac & thu thdp di¥ liéu tai nha may

O Anh chup man hinh US DOE MEASUR, 3EPlus cho biét cac tham chiéu cy thé

KHONG bao gém cac bang Excel cta dit liéu da ghi - thay vao dé hdy cung
cap mot tép dir lieu Excel riéng

v
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*«Gateway

Tiép theo

» NOp bao cdo danh gia nang luvong

> Trinh bay két qua bdo cdo thdng qua hdi thao truc tuyén hodc gap truc tiép

‘a‘ < Glabal L
“«Gateway Featlnit

Cong cu & Tai nguyén khac

Phan_1_162




Caccongcu

“s Gateway

» DEé danh gid chinh xac hé théng hoi nudc, phai hiéu rd tinh chat vat ly cda tirng quy

trinh.

O Nhiét dong luc hoc
O Truyén nhiét

O Lwu lwgng chat luu
B6 cong cu clia DOE US

\;!

O Hudng dan khao st hé théng hai
O Céng cu xac dinh pham vi hé théng hoi (SSST)

0 MEASUR

(]

Ph&n mém danh gia cach nhiét — 3E-Plus

» M0t s6 cong cu phan mém thuwong mai khac danh cho hé théng hoi nwdc

» Do luong quy trinh

Training Manual

Industrial Steam System Optimization
(S50) Experts Training

Developed by:

Riyaz Papar, P.E.. CEM, Fellow — ASME, ASHRAE
C2A Sustainable Solutions, USA
UNIDO International Encrgy Expert (Steam)

Greg Harrell, Ph.D., P.E.
Milligan University, USA
UNIDO Intermational Energy Expert (Stoam)

Developed for:
UNIDO Industrial Energy Efficiency Project

Vienna, Austria

January 2023

Sd tay dao tao chuyén gia tdi wu héa hé
théng hoi nwéc cong nghiép (SSO)

* Puogc phat trién bdi UNIDO
» Sach giao khoa dao tao Chuyén gia S50
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Tim nguon tai liéu ky thuat é dau

ENERGY

EERE Publication and Product Library

EERE « EERE Pristiestio a1id Produc Lilsary

Wiglcome fo tha EERE Pubication and Product Libeary. This Weary
will afow you 10 ind pulications and products provided By ihe Feature
Advancea Baarcn DOE's Officy of Enegy Efficency and Renewatia Enargy. To haip E ™
Sarve you batler, e datatiase will Stow you 1 nargy Saver: Tipm | g
[ or—— on Saving Maney &
+ Soarch for publicatons and products 3
Vs Fiiets + Dowriosd o view publcahons coling Sl e -
o Requesst o copy i b mslid b you i i
Helg —*
Search the Library =

Advaresd Seech Bjuwa by Topie

Most Popular Latest Additions

S Every ST o Seving Manay i - 5.1\5:;..1 ek Bioalkc Vol

= Fnegr

- L

https /lwww1.eere.energy.gov/library

Glebal
" Gateway -

> Bao gdm 03 phan chinh:
O Kh&iniém co ban vé hé théng hoi nudc
O Co hdinang cao hiéu suét

Q Chuongtrinh, Thong tin lién hé va Tai nguyén




Ldi khuyén vé nang lugng hoi nudc

»  “Ld&ikhuyén 1-Trang” dé cai thién cac khu vure hé
théng hoi nuée

»  Cosan trén trang web BestPractices va trong
Steam Sourcebook

Energy Tips

Replsoe Prassurs-Heducing Valves
with Backpressure Turbogeneraton

To loi khuyén ciia DOE US

" Danh gid chi phi nhién ligu cia qué trinh sinh hoi -
¥ Lam sach b mdt truydn nhiét phia nwéce cda 16 he =
F Hem xét viéc lip dat mat bé him nude kidu ngueng >
= Can nhic viéc Idp ddt 16 hoi cao ap véi tua-bin ddi ap - may phat dién i
e Can nhdc vige ldp ddt b didu hba khi trén 16 hai dng |ira hal va ba dudmg -
# Hem xét truyén déng tua-bin hoi nuwde cho thiét bi quay -
= Nhi¥ng can nhac khi lira chon bd ham nirdc kie ngung »
= Day ndp céc binh hey, mang nhigt -
> Thiét bi ki khi trong hé théng hol nuwée cbng nghiép *
- Nudc ngurng cac ap flash dé sinh ra hoi thip dp -
» Kiém tra va sifa chita cac by hai )
* Ldp dat hé théng kidm soat x4 |o tw déng i
-

Lap dat Ip cach nhidt co thé thao rai trén cacvan va phy kién
Bao én dwéng 6ng phin phél hot va nude ngung hdi luu

Cai thién hiéu sudt chay cia 1o hoi

Giam thigu hign tugng xa 1o la hoi

Bénh gid chi phi nhién ligu cla qué trinh sink hai

Dura nurde ngwng trdr lai 16 hoi

Nang cap ndi hoi bang dau dot tiét kiém ndng luong

Sy dung bd ham nude cip 48 thu hii nhigt thii

S(r dyng hoi thal chat lveng thip d& cdp cho chiller hip thy

Sir dyng voi phun hoi nude hedc may nén nhiét dé giam sy that thoat hoi thap
ap

Sir dyng phueng phap nén hoi dé thu hi hel thal thap dp

Sir dyng binh ngumg théng hoi dé thu hi ning legng tr hoi flash
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CHUONG TRINH ‘?*.'.U".é”. DICH NANG LUGNG BEN VUNG VIET NAM - EU (SETP) * G Ia bal @
By manh hogt ding TKNL trong céc DN cong nghitp lém théng qua hé thing quan ly *"Gatewa :
NL vit 181 1ru héia i théing va thye hinh TKNL trong ci¢ DNVVN tai Vigt Nam” (IEEP) y 0 CHUC PHAT TRIEN

Fuanded by

BO CONG THUONG e Buropsanaion  CONG NGHIEP LIEN HOP QuiC

Cau hoi cho bai tap cua hoc vién
» Cong cu xac dinh pham vi hé théng hoi (SSST)
O Hoan thanh cac phan SSST lién quan dén “Thuc hanh van hanh hé

thong hoi nuéc” va “Thure hanh van hanh phéan xuwdng 16 hoi” duwa
trén thong tin duoc cung cap

0 Ngoai ra, hdy cho biét cach ban sé& tién hanh dé cé duoc bat ky
thong tin bd sung nao ban can ngoai nhirng thong tin duoc cung
cap

Q Cudi cung, dua trén viéc hoan thanh cac phan SSST, hay liét ké
cac khu vue cu thé ma ban sé dat trong tam dé dat dwoc mirc tiét
kiém nang lugng lién quan dén |0 hoi cla nha may trong vi du

Phan_1_1

i " @3TOWEY

B o = w

Dap an cho bai tap cia hoc vién — SSST

2. QUY TRINH VAN HANH HE THONG HOI

BAO DUONG BAY HOI
| $T1: Thue hanh bao duéng bay hoi 40 5
CHUONG TRINH XU LY NUOC
WT1: Xir Ly Nuéc - Dam Bao Chirc Niang 10 0
WT2: Lam sach cau cin 16 hoi bén trong/bén ngoai éng 10 5
WT3: Do TDS 16 hoi, tde dé xa day phia trén/dwéi 10 5
BAO ON HE THONG
IN1: Bao én - Nha may I6 hoi 10 10
IN2: Bao én - Phan phoi/Hé tiéu thu cudi/Thu hoi 20 0
RO Ri HO1
LK1: R@ ri hoi - Mirc d6 nghiém trong 10 8
HIEN TUONG BUA NUO'C
WH1: Bua nwérce - Tan suat 10 10
DUY TRi VAN HANH HE THONG HO'1 HIEU QUA
MN1: Khao sat thiét bi quan trong cta nha may hoi nwéc 20 5
DIEM CUA QUY TRINH VAN HANH HE THONG HO! 140 48

Chuyén gia_550_2
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Pap an cho bai tap cua hoc vién — SSST
3. QUY TRINH VAN HANH NHA MAY LO HO1
HIEU SUAT LO HO -
BE1: Do lwéng hiéu suat 16 hoi - Tan suat 10 5
BE2: Do nhiét da khi thai, 02, CO 15 0
BE3: Kiém soat khéng khi dw cta 16 hoi 10 ')
THIET Bl THU HOI NHIET
HR1: Thiét bi thu héi nhiét 16 hoi 15 7
TAO HO'l KHO
DS1: Kiém tra chat lwong hoi 10 10
VAN HANH LO HO'I TONG QUAT
GB1: Diéu khién xa day 16 hoi tw déng 5 0
GB2: Tin suat bao dong mirc caoithap cua 16 hoi 10 10
GB3: Tan suat dao déng ap suat hoi cla 16 hoi 5 5
DIEM CUA QUY TRINH VAN HANH NHA MAY LO HO' 80 44
Chuyén gia_550_3
B .m ®

Dap an cho bai tap cia hoc vién -

> Danh sach cac co hoi cdi tién tiém nang
Q Chuong trinh quan ly bay hoi
O Co hoibao 6n trong khu vire san xuat
Q Caithién hiéu sudt phan xwéng |0 hoi
* Cac thong s6 giam sat va xu hudng
+ Lip dat bo diéu khign digu chinh Oxy
» Lap dat va van hanh bd ham nudc
*  Kiém s0at xa |5
*  Thu hdindng lwgng tlr xa 1o
Q Thu héi nudc ngung
O Danh gia viéc van hanh tua-bin

SSST

Chuyén gia_550_4
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Cau hoi cho bai tap ciia hoc vién

L] -
#  Tinh todn hiéu suat 16 hoi #2
O Udctinh chi phivan hanh lién quan dén nhién liéu cba |6 hoi
+ Chi st dung “Than bitum di&n hinh” va tén that I&n nhat cla 16 hoi

* Viéctinh todn phai dugc hoan thién bang cach str dung luu lugng hoi, théng s6 hoi va udc
tinh hiéu suat 6 hoi.
O Udctinh ton that do xa 16 16 hoi
Xac dinh hiéu suat |6 hoi truc ti€p va gian tiép

|

+  Gia st ton that qua vo chiém 0,4% ning luong cta nhién lidu dau vao
* Gid sir LOI (Loss On Ignition) chiém 2,1% duoc cung c8p bdi phan tich trong phong thi nghiém

¢ Gja st viéc khao sat hién truong da hoan tat va luu lwgng nhién liéu trung binh 13 165
tan/ngay

* Nhiét trj cao clia nhién lidu | 31.890 kl/kg

Phan_1_5

i " @3TOWEY
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Dép an cho bai tﬁp ﬁ STACK LOSS

cuia hoc vién

Type of fuel [ Solid/Liquid v
5 . Sk Fuel |_T\_.1pical Bituminous Coal - US v
» Tinh toan hiéu | |
Stack Gas Temperature 230 &
A Ay . |
Su at | 0] h Ol #2 Ambient Air Temperature [20] [=]
Parcent Cxygen Or Excess Air? | Oxygen in Flue Gas w
. o = R
U Chi phivan hanh Oxygen In Flue Gas 7 &
. 2f Ex A 4611 %
lién quan dén e 2 _
i e Ambient Air Temperature IEB | {
nhlen Ile.u Moisture in Combustion Air |E|UL!?'? | %
Ash Discharge Temperature i2ﬂ_ | |
Unbuned Carbon in Ash o [%]
Stack Loss 131 %
e  Boiler Combustion Efficiency 84.9 %

Chuyén gia_550_6
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Pap an cho bai tap ctia hoc vién
» Tinh todn hiéu suat 10 hoi #2
Q Chi phi van hanh lién quan dén nhién liéu

Ning lwong do hoi nwéc hip thu

- — —— x 100
Mboiter Nang lwong dau vao cua nhién liéu

77 _ msream (hsteam = k feedwater ) % 1 00
boiler —
Mg, HHV
Chuyén gia_550_7
8 Eem ®
2 4 St +A b Specific ?
Dap an Cho bal tap Ccua Pressure Temperature  Specific  Entropy o . Known iﬂ?ﬂ::
=n {bar) {°C)  Enthalpy(kJikg) (kJ/kg- Variable -
hoc vién . i)
20 300 302134 67418 Gas Temperature 01191

» Tinh toén h|éu sugt |€) 25 110 46315 14166 Liquid Temperature 0.0011

hoi #2
m _ Msteam (hsteam - hfeedwater)
d Chi phi Vén hanh lién Pl Nboiter HHVyyer
quan dén nhién liéu

x 100

_ 70000 (30213 - 4632)
Mfuel = —(100—15,1) x 31.890

kg
Meyel = 6614T

Chuyén gia_550_8
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Pap an cho bai tap ctia hoc vién

» Tinh toan hiéu sudt 10 hoi #2
Q Chi phi van hanh lién quan dén nhién liéu
* Tiéu thu nhién liéu = 6,614 tan/h
* Chi phi nhién liéu = $150/tan
* Chi phivan hanh nhién liéu = 6,614 x 150 = $992/h
* Chi phi van hanh nhién liéu =992 x 8.760 ~ $8.690.000/nam

Chuyén gia_550_9
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Dap an cho bai tap ctiia hoc vién
» Tinh toan hiéu suat 16 hoi #2
O Tén that lién quan dén xa 1o

Do dan dién nuéc cdp

B x 100

bo dan dién nwoc xa day

=

5
— 0,
2500)(100 5,0%

4 0,05
Mprowdown = (m Msteam = 1-005 70.000 = 3.684 kg/h = 1,02 kg/s

Chuyén gia_550_10
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Pap an cho bai tap cua hoc vién

» Tinh toan hiéu suat specific Sy

. H Pressure Temperature Specific Entropy _ Known
16 hoi #2 {bar FCy  Enthalpy(kJikg) (kakg. Y variabie }"r'::;;';?

~ aF - A K)

U Ton that lién quan —
dén xa 1o 20 2149 92014 24704 Liguid o " 00012
0 20 84.01 02965 Liquid Temperature ©.001

Lo hoi leowdown

mb!owdown(hblowdown = hfeedwarer) = 1,02 (920-1 = 463-2) = 466 kW

He théng  Qpiowdown = Mblowdown (hblowdown — hmakeup) = 1,02 (920,1 — 84,0) = 853 kW

Chuyén gia_550_11

Nboiter = 81,7%

8 dem &
rd Fd . n ?
Pap an cho bai tap cu ~ Specitic Specific
- Pressure Temperature Specific Entropy i Knpwn i
hgc vién {bar) (°C)  Enthalpy(kJikag) :k.l;!}cg— QUAlY - able ity
7 7 . A A 20 200 3.021.34 67418 Gas Temperature 01191
} Tinh toan h|eu suat 5 10 46315 14766 Liquid Temperature 0.0071
truc tiép 10 hoi #2
h —h
Q msteam = 70.000 kg/h Nboiler = Msteam ( steam feedwater) % 100
; Meyer HH Ve
O My, = 165 tan/ngay
O HHV;,, =31.890 ki/kg 70.000 (3.021,3 — 463,2)
= . X 24 x 100
Mhoiler = 165X 1000 x 31.890

Chuyén gia_550_12
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Pap an cho bai tap ctia hoc vién
» Tinh todn hiéu suat gian tiép |6 hoi #2

Npoiter = 100 — Céc ton that

Nboiler = 100 — Ashel! - lblowdown - lstack - lkhéc

Mpilowdown (hbiowdown == hfeedwater) 3.672 (920;1 - 463,2)
A = X 100 = X 24 x 100 = 0,779
blowdawn Meyet HHVpyer 165 x 1.000 X 31.890 %
Chuyén gia_550_13
B .m ®

Dap an cho bai tap ctiia hoc vién
» Tinh toan hiéu suat gian tiép 106 hoi #2

Npoiler = 100 — Cac tOn thit

Nboilter = 100 — Ashell - Ablowdown - /'lstack - Aother
Npoiter = 100—0,4 —-0,77 — 15,1 — 2,1

Npoiter = 81,6%

Chuyén gia_550_14
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Pap an cho bai tap ctia hoc vién

» Tinh todn hiéu suat 10 hoi #2
Q Panh gid hidu qua cla viéc |3p bd diéu khién diéu chinh Oxy
ty dong

* BO diéu khién sé gidm ham lugng Oxy trong khéi thai xuéng 4,5% cho
phu tai chung cla 16 hoi

* Gia st viéc khao sat hién trudng da hoan tat va luu lwgng nhién liéu
trung binh 13 165 tan/ngay

* Nhiét trj cao cia nhién liéu la 31.890 kJ/kg

Phiin_1_15
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Pap an cho bai tap ctia hoc vién

Khi thién nhién 1.5 3.0 3.0 7.0 9 18 18 55
Diu nhién ligu 42 20 3.0 3.0 7.0 11 18 18 55
Dau nhién ligu #6 25 35 35 8.0 14 21 21 65

Than nghién 25 4.0 4.0 7.0 14 25 25 50
Than da 35 5.0 5.0 8.0 20 32 32 65

Phin_1 16 Ngudn: US DOE ITP Steam BestPractices Program




Pap an cho bai tap cta hoc vién
> L3p dat bod diéu khién diéu chinh Oxy ty déng

Type of fusl
Fuel
e Hlaw Fusl

Stack Gas Temparature
Ambient Air Temperature
Percant Ceygen Or Excess Air?
Cwygen In Flue Gas

Excess Air

Ambient Alr Temperature
Moisture in Combustion Air

Ash Discharge Temperature
Unbumed Carbon in Ash

Stack Loss

Boiler Combustion Efficiency

[ Salia/Liguid v
| Typical Bituminous Coal -US v
230 <]
[20 [€|
| Oxygen in Flue Gas ~ |
[ [%]
A/ 11%
2 [ <]
|o.0077 [%]
% []
0 [%]
151%
8499

Typs of fuel
Fusal
Rd Maw Fusl

Stack Gas Temperature
Ambiant Air Tamparature
Percant Ouygen Or Excess Air?
Oxygen In Flue Gas
Excess Air

Ambient Air Temparature
Maoisture in Combustion Air
Ash Discharge Temperalure
Unbumed Carbon in Ash

Stack Loss

Boiler Combustion Efficiency

" Gateway

'a’ <" Giébal (] (wips

| Snlidz':-_iq_uid ~
|Typit‘.a! Bituminous Coal - US ~
[z30 [
[20 [
| Oxyger in Flue Gas v
[45 [%
2591 %
|2L‘| [
00077 [
[20 [
B i
13.8 %
86.2 %

Phan_1_17

Pap an cho bai tap cta hoc vién
> Lap dat bd diéu khién diéu chinh Oxy tu déng

Savings =

Savings =

1—

1 84,9
86,2

Nbase

X Kboiler

7”’I‘LeW

X 8.690.000

Savings ~ $131.000/nam

B dogm @

Phan_1_18

Nguén: US DOE ITP Steam BestPractices Program
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Cau hoi cho bai tap ciia hoc vién

» Tinh toan hiéu suat tua-bin d&i ap HP-LP

0 Xac dinh hiéu suat dang entropy ctia tua-bin hoi chinh lam
viéc gilta hé théng cao ap va thap ap

» Hiéu suat tua-bin ngung tu

Q Xac dinh hiéu suat dang entropy cla tua-bin ngwng tu dya
trén thong tin duoc cung cap

Phin_1_19

“ Gateway

3 2 gidbal ]

Dap an cho bai tap ciia hoc vién
> Tinh todn hiéu suat tua-bin d6i 4p HP-LP

20 bar
300°C
ol - ~ h=3.021,3 kl'kg
Diéu kién van $=67418 kI/kg-K
hanh thuc te
Specific Specif
Pressure Temperature Specific Entropy _ Known e
i Quality : Volume
(bar) (*C) Enthalpy{k.Jikg) (kJ/kg- Variable (rTkg) 2 bar
K 214°C
0 300 102134 67418 Gas Temperaturs 0.1191 h =2.894,6 kl/kg
2 214 289458 73708 Gas Temperature 0.7357 §=7.3708 kJ!kg-K l
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Pap an cho bai tap ctia hoc vién
» Tinh toan hiéu suat tua-bin doi ap HP-LP

20 bar
300°C
Y A 2 h=3.021,3 klikg
Dieu kién dang 5=6.7418 kI/kg-K
entropy
Pressure Temperature Spacific aality ii?f::
{bar) (*C) EnthalpyikJ Variable {mekg)
2 bar
20 300 302134 (535 Temperaivre 0.11917 133,7°C
2 133.68 2.524.06 67418 J0.95 S 05752 h :. 2.624,1 ka’kg
Entropy 5=0,7418 kl/kg-K
el

&=

Phan_1_21

Dap an cho bai tap ctiia hoc vién
> Tinh todn hiéu suat tua-bin d6i 4p HP-LP

20 bar
300°C
h=3.021,3 kl/kg
§=6,7418 kl'’kg-K

(hinlet = hexit) thuc té

'a’ < Glabal
-t Gateway

m

n; T o
ERETOPLE ™ (Rinter — Pexic)ddng entropy Thyc té Déng entropy
2 bar 2 bar
(3021,3 — 2894,6) 0,319 (31.9%) 214°C 133.7°C
: = =0, ,9% h = 2.894.6 kl/kg h = 2.624,1 ki/k
Hisextrople = (ano 9 — 96741 s=7.3708 kjfkg-?( l ;=6,?418 kJ;’kg-i
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e+ GAtEWAY

Pap an cho bai tap cta hoc vién

> Tinh toan hiéu suat tua-bin ngung b Sin uome din phit e a6 do dwe =
150 kW
20 bar !

300°C Hiéu suit may phat dién: 95%/

—

XA A 15Tanh
Diéu kién van n=3.0213 kikg

hanh thuc té 67418 kikgK

Specific .
P Specific
Pressure Temperature  Specific Entropy Guality Known i
(bar) (°C)  EnthalpyfkJikg) (kdkg- O Variable | oome
K) (m*7kg) 0,15 bara
20 00 302134 67418 Gas Temperature 0.1191 l

Phan_1_23

B’ giova [
*«Gateway = h} -

Pap an cho bai tap cta hoc vién
> Tinh todn hiéu suat tua-bin nguwng tu

[

ﬂ STEAM TURBINE
RESULTS HELP
Sol ar
- * sarronic Eftcioncy wis
| Energy Dut 6.3 G4

Generstor Efficiancy FE Y

= £ i
Kinawm Variable Temperature 2 Power Ot 1852 T HN _

Tamparatura Valsa

Indal Cutiet [deal el
- Pressure (bar) o <085 085
i Temperature (*C) o 557 857
Benaratar Eficlency 55 Phase Gas 083 Gas
Cutiet Steam Sgt. Enthalgry (kikgh 313 21848 26014
Pressire 8 Sp. Entropy (s%g-K) Bra2 6742 1o78
Knawn Variabie Guulty . | Mass Flow (thi) 15 — = 15
Ciuality Value 1 Enargy Flow (G 453 - W

Genere Exanpe IIEERETETY Copy Table
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Pap an cho bai tap ctia hoc vién
» Tinh toan hiéu sudt tua-bin ngung tu

ﬁ STEAM TURBINE

RESULTS HELP
Solwe For
anoplc Elidancy s - y BT h
Inlét Steam |£||u|u' Ot [ 8.1 Ginf
Pressure o | k R { e
Known Varable Tenperaure w]| Power DUl | 214855W
Témparaturs Valie 300 | |
Tuitsine Properties Inbet Outiet ioeal Qutiet
Salgezat Twbing Propany [ Whass: Flawr vl Pressure fbar) @ | 085 | oms |
Mlacs Flow i | Tenperaturs {°C) 30 557 sy |
Ganvarathr Effciancy % | Frase o | s | oes |
Outlet Sleam Sp. Enthaipy [kaxg) 18713 FALTL] 24782
Prcsas o5 = Ap. Entrogy (klig K| L ES ATa2 7843
Known Varabls [Cualiy = i Mass Flow fhn 1% =2 15 ‘
—p Cuin5y Veloz ETT) | pEnemmy Flos (1) g = e

Phiin_1_25
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« Gateway

Cau hoi cho bai tap cua hoc vién

» Cong cu danh gia hoi nwdc MEASUR cta DOE US

Q Phat trién md hinh MEASUR cla DOE US sé thé hién tot nhat céc
dac tinh chung cia nha may mau dé danh gia va dua ra chi phi
hoi can bién dai dién

O M® hinh ndy ciing sé cung cap sy miéu ta t&t vé can bang khdi
lrgng hoi thdong qua hé thong.

Q Cac phan tich can thiét cho bai tap nay nén duoc xem xét so bo;
do dé khong bao gobm ton that ¢ vo 10 va LOI (Loss on Ignition)

Q Két g_ué cUa bai tap nay la chi phi hoi can bién cho hé thong va
hoi di qua cac van giam ap.
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MEASUR
cua US DOE

0 thr

1448 thr W
' 321307

1 2F m¥Umin

85 v'hr
2088 Gathr

Proces:
Usage

& G

Cick-an and mese-overequipmant ard camponents iof ek

BET U

" Gateway

164 45 thr Miks:lip
TaEsthr i
el
Phan_1 27
1 ¢ global
ngw ’-G:le:riy - w
MEASUR ctia US DOE
STEAM SYSTEM SUNMMARY Fuel Batance |
| Steam Generated | Baier 438 41 G
B0 Str | Unit Cost 470164 |
Total Operating Cost Total Siyr 520,108,937 —
£27.053577
€Oz Emissions (tonne COzyr) Miake-Lip Water
Emézsions From Fusl 7L 27064 | Flow 128 m¥min
et i o | 675.253.08 m°
Emissions From Change in Elsclricly ; Lint Cost $0.75 im®
il Total Siyr 5506.440
| Total Emissions 278 27064
[ Fual Total Operating Cost
Baller Fug| Uss 427340725 Ginyr 827,053,877
| ‘Bodier Fust Cost (5] 520,108,037
MARGINAL STEAM COST
| High Fressure S1532 |
Blectricty Generated 5569 87 kW = 1
5 Medium Pressure G575t h
Elactricity Importad 7000 B g ;
Eleciricity Cost (S5 35,432 600 Low Pressure Si5.43 1
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Cau hoi cho bai tap ciia hoc vién

» Cong cu danh gid hoi nuwdc MEASUR cua DOE US
A Thu héi nang luong tir xa 16

* S dung md hinh MEASUR clia DOE US duogc phat trién cho hé théng
hoi nwdc ndi chung dé xac dinh tac dong kinh té cda viéc thu hoi nang
lwgng nhiét tir viéc xa 16 16 ho.

* Dua ra cac khu vyee riéng biét c6 tac dong kinh té gép phan vao két
qua.

Phin_1 29

« Gateway

‘a 2 Giabal (2] [

o

MEASUR cua US DOE

Explors Oppoiunitios Mooy All Candilicns. Blowdown Flash

ks Viow Expe e Sttt Soanal

Adjust General Opsrations 1 RESULTE SANKEY. HELP
Adiust Unit Casls Barsline Blowiomes Flerh
& AgpsT Bolar Dpaialions
Perment Savings (%) ———
L1 Aust Benler Combostinn Emosney
- 10%
LiChange Fusl Type
Fael Ussgs (Gl 2477E 40T % 423840
0 At Blowrawn Rate Fusg] Cost (547 £20.102.037 £19,920.527
B B o Pt 10 Low Fieisieg Eieclricy Purthassd dWhi} §1.324.008 B1T50.420 8
szt syl Elertricty Coat (5) .430 800 6484543
Bassie Modfications Weater Usage ol 5752531 6527003
Eierdoun Fladied Bigwamn Flashed ket Cend (S0 506 240 5T 093
E W - Fower Genzisted (W) 56609 55198
Frocess Use (Gyi) 003 3008
CPrehesl Makeun Vaator wil Show i Stack Loss (GMyr) i T30
Venl Losses (G4
Change Siesm Genersion Gonditons Unrenycied Gongonsata Loases (Gl 445 Fres
[CEhsnge Deasrator Opemming Condiiens 11 11
ME__ "
B e N0 3782054 374, 50308
| AgJUST Congensate HEnming Anmisn] Emingiana Savings (Tanns CO.) — 3,367.58
Adjust Heal Luss Fercenfages ‘_“F_“cmm ZENSLATY x’m:’m
Anus! Savings 18) - 1153
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MEASUR
cua US DOE

| Blowaown Flash «

15888 thy

-4

< global
" Gateway -

-0 a3 PO ENEr B0 MMES] 300 COMAMENS Tor Mo

daials.

@

TEATThT o
H°E
Phan_1_31
’B 2 gldbal (wips
= ey
MEASUR cta US DOE
Explore Opportunities  Modify All Condtions Blowdown HX m
Moviee Wew Espert View Selested Soenang
SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY HELP
Salest porenfal sgusiment sracts i extioes oo efanay  youe e Baseling Biowdown HX
Moditicatign ame | Brrinam 1. et AV i -
L Afjust General Operations e 10%
e Uasns delivy 220008 %
Adjust Unit Cosis Fuel Cost (31 519,760,240
Purchased 135 1
& Agjust Boller Operations ey Futisicd  Hii) 62,135 101 2
Y = | Eleciricity Cos1(3)
iniber Combstion Efficisncy Vialer Usage (m'y]
Yialer Cosl (ST
Change Fusl Tyne Pauwe: Qanzrated (B}
[ st Biowidown Riate fie s s SCMNY
Stack Lass (SJfyr)
O Blgwdown Fiash to Low Propsue Vent Laases (G}
Uneecyced C =L G 45
% Pyetioal Makeup Watar wiili Blowooun ritl et S mlad dont el G A
Tutbine Lovs=s (Gl 11
Bacelne ModiE:alions OmerLgssas (Goivy 205
Euahiaal Maks.ug Waler Prenear Mats-up Viatar al Emissions {lonne 0O} 378,270,
et [¥es = | Annug Emissions Savings {tonme CO) —
= At o i 2TMOHETL s
Agpiosth TempsHurs Annual Sevings (5 = 264,075
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MEASUR

| Blowdown HY v |

HIT 0,

TZAEY

" Gateway

B G m

Tick-0n ST MOLEE-0UST SGUIEMENE 350 2omponsrts for mam
detaE

cua US DOE

Rall 103 281N

endansing

Tuskine

175w B

TAIDI KW &

Phan_1_33

MEASUR cua US DOE

-4

" Gateway

<" Giébal m

Explere Opponunitios Mooy All Condilions

Pravlia Viaw Sapert Vion

T Adjust Unit Coste

B Adjust Boiler Operations

Arius] Bofler Canbustion EMca

[ Change Fuel Type

=t Blowrdown Rate

8 Blowdown Fiash to Low Frassure

Bazeime
Bloyrdoam Flashed

o

Modfications

B Prefeal Maksup Watsr vilh Blowdown
Hazsine
Preheat Liake.up Waler

Modfications
Prehzat Make.up Walsd

Appinach Temperatir=

O Change Staam Genesation Condiions

Biowidown Flashed

M s -

e ——
Sulooted Soonanks

RESULTS SANKEY HELP
Baseline Blowdown Flash + HX
Pescant Savings (%) s
R =
Fuel Uszge (GI1) 42784973 42040964
Fuel Cot (57} 420,108,937 £19 755,253
rEnEREd [KVMATI 1,320,000
1 - 6,438,600
Water Usage () §75.2531
Wates Cost (34111 506 440
Buwer Generated (KA 56699
Process Use {Gd'rn 3009
Sfack Loss (Glyr) 738
Vent Losses (50
Unrecycled Condensate Logses Gl 445 445
Tuhine Losses (GAis) i &l
Othar Lossea (GUAT) 205 135
Anrual Emissions [tonne €0g) 378270.60 37302065
Annual Emissione Savings {tonne ©0;) — 525009
Annual Cost [5) 27,053,977 26,180,403
Anriual Savings ($) = z‘rga.m

Phan_1_34




| Biowdown Flash + HX « |

MEASUR
cua US DOE

VG

" Gateway

B oo m

A-00 300 PIOUSE-DYET 2UDMEnt 2nd componans ol more,

140 KN

Rl 135 07 thr

Phan_1_35

MEASUR cua US DOE

Basefine Blowdown Fizzh
Percent Savings {%) =
-

Power Cost [$iyr| 433,600 [-ELIE-EEY

Savings - 40244
Fual Cost [§iyr) T 108 ST 19830, 477

Samiings - 138410
Wiske-up Water Cost (541 200340 257083

Sauings = L
Annual Cost (5} 27,055,977 25502454
Annual Savings {8) = 151,513
Implemariation Cost - -
Paytack Parg (moaihs) — —
Ssiected Enargy Frojects = Asjust Boiler Opsrafions
Woifications — Builer

Blowdown HX

1:0%
5524125
35580
1R Tan 40
Hagar
AT ATE
wBd
20,739 502
B4 07E

Adpuet Bovler Dperstions
Bailer

" Gateway

B oo m

Blowdown Flash # HX

16%

604,422
25528
107823
240,304
480772
GTiE
26,750,413
374,574

Agjust Bailer Operations
Baoiler
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Cau hoi cho bai tap ciia hoc vién

» Cong cu danh gid hoi nuwdc MEASUR cua DOE US

O Thu héi hoi flash tlr nwéc ngung

* S dung mé hinh MEASUR clia DOE US duoc phat trién cho hé théng
hoi nwdc chung dé xac dinh tac déng kinh té cla viéc thu héi hoi flash
duoec sinh ra tir hé thdng thu héi nwdc ngung hién cd.

* Dua ra cac khu vyee riéng biét c6 tac dong kinh té gép phan vao két
qua.

Phan_1_37

I. -.1 o ¢
8 Gem ®

MEASUR cua US DOE

Explom Opporunities Mooty All Conditiors Condensate Fiash Rocowry g
mavies Viow Erpot Vi Sulgeted Guanana Lo
RESULTS SANKEY HELP
[ Adiist High Fresst — _— —_—
Bassling Cendorsats Flsah Recovery
Agust Mecwm Pressur Fiste
Percerl Savings (5] ——
Essue 15%
Bagallia ModBications Fuet Uisane (B3yr) £2TE 4870 £230 7464
Flash Goncensate b Medium Frassus Flash Comdanaats i Medum Frassurs Foet Gost 5y 520105057 $13.390808
ta s v Ei=cuiciy Purchassd (V) 61330,008 H1AH 658
Seciity Lot () _Exdean G902
i Flazn Conoensaie fo |ow Fressone Vater Lsage (w1} &15.255.1 STADTEE
Bsiinn Modfctlions OOk () 500,840 506,233
Powsr Genarated () 5,568.9 56137
Flzsn Congdeneate 10 Low Pressure Fash . 4 ure: T e
Z = _w*"”* b Loy e Procwes Lee (G001} 3005 39
s | Staek Lo (O3] Tia 72
5 Wond Lossas (Slyfl
L Wiy Concensate Retum Tampsiatug Lk‘recyde\:'cv ocae Loaes OOy~ 445 Az
Turkine Laases (040 11 11
D Adjush Heal Loss Percentages B p———— 05 164
Adjust Steam DemandUsage Anesl Feniy signs floniw 005 T8I0 374,611.31
Annual Emigsiens Seving s leane 0O — LT503S
Modify High Prassure to Condensing Steam Turbing Annual Coat i5) FOEIBIT 26,595 065
Anaual Savinga (51 = 158,912
Madity Hiah ta | Aw Prassircs Staam Turhena =
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Condensaie Flash Reoovery v

. L TEETE thr & i
M EAS U R wr . Cick-or. snet mouse-gver euwgrment and campenenis far mare
]
notC oy
auee

cersls

cua US DOE

Phan_1_39
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i B3R

Cau hoi cho bai tap cua hoc vién
» Cong cu danh gia hoi nwdc MEASUR cta DOE US

QO Nhu cau hoi nuwdc

* Nudc cho san xydt dang dugc lam ndng mot cach khéng can thiét tir
40°C len 70°C bang hoi thap ap

* BAay hoi gitip bd trao d6i nhiét hoat ddng tét va xa chat 1dng bio hoa

* Hoi di vao bg trao d6i nhiét |a tir hé thong ap sudt thap & diéu kién bao
hoa - ton that do truyén nhiét tronl_gI duong ong gay ra tdon that nang
lrgng do diéu kién cung cap qua nhiét

* Luwu lugng nudce cho san xudt ~ 400 I/phat

* Xac dinh tdc dong dén chi phi van hanh hé théng hoi nudc khi loai bé nhu
cau hoi nuwdc nay

Phin 1 40




13;:“ : :é;t‘zhnl _ ~u:n

Giam nhu ciu hoi nuéc
Cép hoi toi dng gop thap ap 2 bar

Lwu lwong nwec: [ =40°C

400 L/phut é I I

—

— T,=70°C

—_—

— Nuwdc ngwng bao hoa 2
barg di vao bay hoi

v

Phan_1_41

13;:“ : :é;t‘;hnl = ‘ﬂ’"
Giam nhu ciu hoi nwdc
Qwater = mwatercp_water(Tout - Tin)water

0 1
=———X992,2%x4,182 X (70 —40) X —

Qwater = 829,8 kW

Phan_1_42




Pap an cho bai tap ctia hoc vién

< iabal
“s Gateway :

»  Ning lugng tiét kiém = 829,8 kW
Nang lwong tiét kiém
Msteamsaved =
(hsteam - hcandensate)
_ 8298 _ kg
Mroamisaved = T X 3.600 =1.281 h
»  Luogng hoi tiét kiem = 1,281 * 8.760 = 11.222 tan/ndm
» Don gia san xuat hoi nudc: $15,48/tan
»  Chi phi tiét kiém hang nam ~ $173.700
» Mot phan tich thuc té hon nén duoc thuc hién bang MEASUR — Tiét kiém nhu cau hai nuéc
Phiin_1_43

Pap an cho bai tap ctia hoc vién

Expicre Opportunities  Moddy A Conditions Steam Demand m
M Wims Tyt Viem Tmbeded Temnann
SELEGT FUTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY HELR
Saiuey s ol S AEA prejacts s 2 b i at affciansy and he G e Dlasefine Sieam Demand
Meddication Hame e Pascant Savingd (%) 2
11 Agiust Gunweral Operations . — 1%
Fosl Usage (Giy1) 49784973 2351 0@ 7
O Agjust Unit Coats Fuel Coet (31yr) 520108937 S10.033.136
Eechpy Pk 7
1) Adjust Boiler Operations Seeiooly Bischoes o (R i B1 7308472
Elsctinzay Gost (3) | atadiad E481,745
1 Agjust Candarsate Handing Wates Usage (90 &75.2521 5639803
Waln: Cont (571} 540,440 £01,738
I Adjust Heal Loss Parcentages Potrer Generaied (Kw) 5650.5 823
€ Agiost Steam Demand/Usage Process Lze (Gdlyr} 00 9 79
Stack Losz (G4 75 731
| Adjuist Fligh Pressie Ghssm Usags Mellosees (Ghy
Unrecycied Condénsste Lonses (G
I adiust Mediue Fressure Steam Usage e
1B Adjust Low Fressune Sheam Usage A e UL
* Anaual Emiasians mane COq)
Razeine Marizations Anniel Eminsions Savings (tonne COy) —
Steam Usage Steam Usage Annual Cost$) 27,063,977
ity ITET) Anaal Savings IS} =
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Cau hoi cho bai tap ciia hoc vién

» Cong cu danh gid hoi nuwdc MEASUR cua DOE US

d Tua-bin hoi nwdc va déng co dién

* Xdc dinh tac dong kinh té cla viéc thay thé dong co dién 100 kW

o

truyén dong cho qua trinh bang tua-bin hoi nudc.

* Gia s( tua-bin qua trinh s& van hanh lién tuc giira hé théng cao ap va

trung ap.

* Tua-bin s& c6 hiéu suat dang entropy la 35%.

2 Giobal &

“s Gateway o

Phan_1_45

Dap an cho bai tap ctiia hoc vién

Explore Opparfunities  Meddy Al Concmans
Herviee View

7 Agiuel Heal Less Farceniages

T AT Steam DemandiUsage

Modify High Pressure to Condensing Steam Turbine

7 Modify High fo Low Presswie Staam Turbine
& Modily High to Medium Fressure Steam Turhing

Brmsine

Turbene Sfabux

T Modify Medium 1o Low Pressure Steam Turbine

MBaRCAD o
Turbiees Siskis
B ]
Henwane Effansy
36

Genarstor EMcsncy
o
Gpstion Type
Pove Canarzton___ v |
Flousd Power

W

&

o

< Giabal

'G“m,..:'! J @ A

HPMP Turbine g
Zelechesd loenans
RESULTS SANKEY HELP
Bazeling HP-ME Turbine
Prcent Savings (%) e -
Fue! isoge (G} + 5497 4283097
Fuel Cost {51 $20.103,95 520,131 085
Electncty Furcsases dwhim) ©1320.000 50 435503 6
Enciiich) Cost 5] 6435800 6345 143
Water Usage (maT) 6752531 575,042 9
Wals Cont (54y1) 506,840 507,00
Bonwer Genereted (kW) 58632 S04
Prcoss Use (G 3005 FT Y]
Stack Loss. iG8y7) 138 Tis
Ninl Lesses d0yr)
Unpecycled Condensals Losses (Glyr) 445 414
Tumine LosvesiGavn 41 S
D Losses (Bdyr) 205 206
Anrual Emissions fonne CO 37B2T064 HBIHND
&nmial Emissions Savings (fonne C0z) — 3.8
Annuai Cast (51 A0S TT 26,084,268
fnnuat Savings (5} peiscis [ECT I
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“s Gateway o

MEASUR I"HP-MDWTJ "
cua US DOE

Phan_1_47
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Cau hoi cho bai tap cua hoc vién

» Cong cu danh gia hoi nuwdc MEASUR cua DOE US
Q Van dé bao 6n duong 6ng trén 3E Plus

« MOt trong céc thiét bj san xuat dwoc cap hoi trung ap théng qua éng gop co
duong kinh danh nghia 150 mm.

*+ Mot doan dai 10 m cla &ng gbp la khéng dugc bdo &n — la két qua cta hoat dong
bao tri truéc day.

* Phdn con lai cta hé thong dudng dng duoc boc bang Idp cach nhiét canxi silicat
day 50 mm va vé nhém.

* Diéu kién xung quanh Ia dién hinh cho mét co s& céng nghiép.
» Pudng 6ng duoc dat bén ngoai trén mot cay cau dng.

* Xdc dinh mirc Eiém ton that ndng lugng va tac ddng kinh t& gan lién vdi viéc thay
thé |&p cach nhiét bi thiéu.
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Pap an cho bai tap cta hoc vién

Baseline -

a
73.8 Gdthr 160 4G U MEDIUM PRESSURE HEADER DETAILS
Pressure W har qua Flow 35t
Energy Losa % 0% |Energyloss 0 By
845 U Temperars j 2872°C |pbn= Gas
o
126 GJthr

bl 104 45 thr

ok
HP 1 LP
/ Turbine
{r

JAGII KW 175 thr

o[ Process.
Uzags

|}

ondznsing
Turbine
T

Phan_1_49

’Q 2 gldbal
g |

Pap an cho bai tap cta hoc vién

Insulation Details ®
System Application Dirmenszional Construction Pipe Size s
Pipe - Horizontal - ASTM C 585 Rigid x 150 mm 3w

N

Filter Matarials

i Eages Y All Materials y
Type Name Thickness

L] Base Metal Steel >

& Insulation 1 Calcium Silicate BLK+PIPE, Type .. ~ 50 mm x

L] Jacket Material 0.1 — Aluminum, oxidized, in servi.. ~
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B Gisbal o

i Gy e
’ ’ . e ~n ? o
Dap an cho bai tap cua hoc vién
kb Insulation Preview Lo
Default (current)
Tube
]
SEE ALL PROJECTS
100%
Calculations
_ L. Hnur -] -
Heat Loss Per Hour *
At Temo -k Process Temp - = Vi Spe
20 T 287.2 w2 L]
& X
Phan_1 51

B Giobal iy
*.Gateway } .

Pap an cho bai tap cta hoc vién

550 Experts Example: Default ® X
Caleulation Resufts
Heat Loss Per Hour I@ REPORT & CSV
Insulation Thickness Surface Temp Heat Flow Efficiency
(mm) {°c) (W/m) (%)
Bare 286.3 3258 46 =
Layer 1 (50.00 661 2299 92.94
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Pap an cho bai tap ctia hoc vién

Qsavea = (3.258 — 230) x 10 = 30,3 kW

k h
Nhién liéu tiét kiém = 30,3 —] X 3. 600 X 8. 760— X 1.169Tj
h am 0,817 nam

L k‘g><1000x1000—36650 kg
ném 31.890 kJ am

Nhién liéu tiét kiém = 1.169

1
1.000

Tiét kiém = 36.650 <9 x = BB
nam nam

Phan_1_53

“ Gateway

Dap an cho bai tap ctiia hoc vién
» Néu hiéu qua nang lwgng duoc thé hién & “chi phi hoi

t:?i?(ll)é?(i = (:23 2 5;53 — 23 ():) X10=3 (),E3 Ac]/br

MARGINAL STEAM COST

High Prassurs I 51882 &

Mdiuim Pressure | S1575 4

Low Pressure ' $15.48 &

3 " giabal - @

n
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Pap an cho bai tap ctia hoc vién

» Né&u hiéu qua nang lvgng duoc thé hién & “chi phi hoi”

Pressure  Temperature Specific Specific Entropy Quality Known Specific Volume
(bar) (*C) Enthalpy{kJ/kg) (kJkg-K} ' Wariable {m*kg)
10 2872 302133 T7.0278 Gas  Tempersture 0.2278
s Saturated
10 18412 78143 21794 Liguid Quality 0.0011

Qcqvea = (3.258 — 230) x 10 = 30,3 kW

30,3 k k
Qsaved = 0,01322 = 468 2
(hsteam hcondensate) (3 021,3 — 781 4) s h

Mgteam =

Phian_1_55

8 E.m &

Dap an cho bai tap ctiia hoc vién
> Néu hiéu qua nang lvgng dugc thé hién & “chi phi hoi”
Osavea = (3.258 — 230) x 10 = 30,3 kW

Qsaved 30 3 kg kg
- - =0,013—=46,8 —
steam (hsteam — hcandensate) (3.021,3 — 781,4) # "

Savings = Mgteam X CoStsteam = 46,8 X 8.760 X 15,75 X

1000 — $6.457 /nam

» MEASUR cua DOE US ciing co thé duoc st dung dé wdc tinh
murc tiét kiém
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CHUONG TRINH CHUYEN DICH NANG LUONG BEN VUNG VIET NAM - EU (SETP) +* G Ia ba I @
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Dy manh hoat d3ng TKNL trong céc DN cdng nghiép iém théng qua hé théng quin Iy
NLva 1 v hoa hi théng va thy hinh TKNL trong cé DNVVN tai Viét Nam” (IEEP) ~Gateway — T6 CHUG PHAT TRIEN
the Baromeen tion CONG NGHIEP LIEN HOP QUGC

BO CONG THUONG

Chwong trinh dao tao chuyen gia
toi wu hoa hé thong hoi nwéoc
cong nghlep (SSO)

Hoi thao trwc tuyén 1
Ngay

Nguwdi diéu phdi
Tén, Porn vi cong tac cua (cac) hoc vién Chuyén gia

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT i in v o (es ..[El .'I'-'lft'W.UNI[:'DUHl].

'a’ Glulml - .@

Hwéng dan

« Nop bai tap trudc khi dién ra hoi thao trwc tuyén 48 tiéng

« Noi dung cla bai tap phai bao gbm Céng cu SSO hién hanh cla ban

« Ban c6 5-10 phut dé trinh bay tién do cGa minh - hay tap trung vao nhirng
diem noi bat va gi¢i han chi tiét

« Mbi hoc vién Chuyén gia phai cé co hdi trinh bay (trinh bay luan phién)

+ Dam bao hinh &nh rd rang va dan nhan biéu db dung cach

« Plrng x6a cac slide, thay vao dé hay thao luan vé nhirng gi ban co va
nhirng thach thirc cua ban

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o (es) (@ '.'LNWU\III}DURE | n
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pé tai thao luan

« Thém cac chi dé chinh ma ban dw dinh gidi quyét hém nay

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o se .'.@ )| 'l'l'l’.'W.liNIDODHGJ “

o ==

Xac dinh nha may UNG VIEN

« Tén & Dia diém:
* Khu vue:

« Tiéu chi téi thiéu (Panh ddu bang mau PO nhirng gi chwa dugc dap (rng)

o Nha mdy cd tat ca cdc hé théng phu vé hoi nudc — san xuat, phan phéi, hé tiéu thu cudi va
thu hoéi (d6i v&i cdc nha may mua hoi nudc — cac gidng vién trong nudc sé xac dinh pham
vi danh gia dé bao quat khu virc san xuat)

o Ap suat I hoi t6i thiéu |a 10 bar

o San xuat hoi nuwdc dé gia nhiét cho quy trinh (hoac san pham) va KHONG chi dé suai am
khong gian hay chi dé phat dién

o Nén cé moét sé thiét bi do dac tai chd — dong hd do lwu lvgng hoi nude hodc dong hd do
lru lvgng nudce cdp, ap suat, nhiét do, v.v.

o Nha mdy sé& cho phép chuyén gia trong nudc s dung cac thiét bj do nhu camera héng
ngoai, thiét bj phan tich qua trinh chay (néu dwoc yéu cau) sau khi duoc cép phép.

INCLUSIVE AND SUSTAINABLE INDLUSTRIAL DEVELOPMENT f) (in v o (es @) . WIWW UNIDO.ORG J n
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Xac dinh nha may NG VIEN

« Tiéu chi tét can cé (Panh d4du bang mau XANH nhirng gi dat duoc)

o San lugng hai nudc hodc nhu ciu hai ti thiéu |a 10 tan hoi/gid

o Lo hgi c6 kha nang doét 2 nhién liéu hoac 10 hdi sif dung nhién liéu khac
nhau hoat dong trong diéu kién binh thudng

o C6 thé 1dy mau nudc va kiém tra do dan dién

o Co tbi thiéu 2 binh gép ap sudt dé phan phdi va s dung hdi nudc trong
toan nha may

o Nha may cé tua-bin dung dé phat dién va/hodc van hanh thiét bi cd khi

o Nha may san xuat hagi qua nhiét

o Nha may co6 Hé théng thu thap dir liéu vdi cac xu hudng lich su va kha
nang Iuu trir dix liéu

o Nha may co P&ID chi tiét vé hé thong hai nudc va cac khu vuc san xuat

o Nha may nén c6 Nhém Nang ludng bao gom nhan vién cia nha may
va/hodc cong ty.

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v B (se) (@) | WWWUNIDD.OAG J B
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Sw tham gia cua nha may

+ Gidy t& can hoan tat
* Thw quan tam
* Thoa thuén bao mat / NDA
« Cudc goi hoi nghi / cudc hop / héi thao trwe tuyén
« Danh sach hoat déng
« Trao dbi théng tin
« Liét ké cac loai thong tin trao ddi gitra Chuyén gia va nha may
« C6 thé st dung thém slide dé trinh bay chi tiét (néu co)
« Cudc hop tiép theo v&i nhan sw nha may
- Ngay thang, dé tai thao luan, v.v.

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT ¥ in v o (es @) | WWW.UNIDD.ORG J n




ok T,
B e om @

i

Cdng cu xac dinh pham vi hé théng hoi (SSST)

» Cap nhat trén SSST

« Diém sb & Céac y twdng tiém nang

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT (%) m u n (we) :j'[ﬁ} 'www.umw.onc]
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Nhirng thach thirc & Bai hoc kinh nghiém

- Liét ké bat ky thach thirc va/hodc Bai hoc kinh nghiém nao cho dén nay

« Bao gébm cac hanh dong da thwc hién va/hodc dw dinh dé khac phuc
nhirng van dé nay

el ke I 67 Tac dong Hanh déng da thwe hién Hanh déng da dw dinh
kinh nghiém

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT () (in) (w) (@) (o) (@) 'www.ummn_una] n




* ¥ o i
P ., I = * f
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Dy manh hoat d3ng TKNL trong céc DN cdng nghiép iém théng qua hé théng quin Iy
NLva 1 v hoa hi théng va thy hinh TKNL trong cé DNVVN tai Viét Nam” (IEEP) ~Gateway — T6 CHUG PHAT TRIEN
the Baromeen tion CONG NGHIEP LIEN HOP QUGC

BO CONG THUONG

Chwong trinh dao tao chuyen gia
toi wu hoa hé thong hoi nwéoc
cong nghlep (SSO)

Hoi thao trwc tuyén 2
Ngay

Nguwdi diéu phdi
Tén, Porn vi cong tac cua (cac) hoc vién Chuyén gia

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT i in v o (es ..[El .'I'-'lft'W.UNI[:'DUHl].

'a’ Glulml - .@

Hwéng dan

« Nop bai tap trudc khi dién ra hoi thao trwc tuyén 48 tiéng

« Noi dung cla bai tap phai bao gbm Céng cu SSO hién hanh cla ban

« Ban c6 5-10 phut dé trinh bay tién do cGa minh - hay tap trung vao nhirng
diem noi bat va gi¢i han chi tiét

« Mbi hoc vién Chuyén gia phai cé co hdi trinh bay (trinh bay luan phién)

+ Dam bao hinh &nh rd rang va dan nhan biéu db dung cach

« Plrng x6a cac slide, thay vao dé hay thao luan vé nhirng gi ban co va
nhirng thach thirc cua ban

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o (es) (@ '.'LNWU\III}DURE | n
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Pé tai thao luan

« Thém céac chd dé chinh ma ban dy dinh gidi quyét hém nay

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT (§) (in) (w) (@) (o) (B "ﬂ-'WW.lJNl[}D.(IR(.]

B G.m ®

Théng tin nha may U'NG VIEN

« Tén & Dja diém:
* Khu vuec:
« Théng tin bac cao cda hé théng hoi tai nha may
» San lvgng hoi
« So' db / Ban vé dwdng 6ng
« Nhirng thiét bi chinh d& dwoc xac dinh
« Hoan thanh SSST va két qua
* Gri riéng file Excel
« File excel Phan tich cac thiéu sét vé thiét bj
« Xac dinh nhirng thiét bi/nhat ky van hanh nao c6 san

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o (es) (@ .\'n"t'\'W.LINII}D.URG | n
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Hinh anh / Ban vé vé Hé thong Hoii nwéc cua
Nha may NG VIEN (Sw dung nhiéu slide)

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT (§) (in) (w) (@) (o) (B "ﬂ-'WW.lJNl[}D.(IR(.] n

B G.m ®

Sw tham gia cua nha may

« Cudc goi hdi nghi / cudc hop / hoi thao trwe tuyén
» Danh sach hoat dong
« Trao déi théng tin
- Liét ké cac loai thodng tin trao dbi gitra Chuyén gia va nha may
« C6 thé st dung thém slide dé trinh bay chi tiét (néu co)
* Ngay danh gia (Hoan thanh / Hoan thién)
- Ngay, dé tai thdo luan, v.v.
« Mwon trang thiét bj tir UNIDO (Hoan thanh / Hoan thién)
« Danh sach trang thiét bj
« Ngay st dung, dia diém, v.v.

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o (es) (@ .\'n"t'\'W.LINII}D.URG | n
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Ké hoach danh gia hé thdng hoi nwéc - Tai nha may

« Phwong phap thu thap di lidu va giai thich
* Theo cach nao
» Khoang th&i gian
« Pham vi hé théng hoi — thé hién ranh gi¢i ctia nhitng gi sé duoc dwa vao
« Can bang nang lvong
« Phwong phap mé phang hé théng hoi nuwéc

« Bat ky co hoi tiét kiém / tdi wu héa ndng lwong tire théi nao da dwoc xac
dinh trong cac cudc thao luan, SSST, v.v. cho dén nay sé& dwoc khao sat
chi tiét hon tai nha may trong qua trinh danh gia hé théng hoi nuéc

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT (£) (in) () (m) (e0) (@) www.umnn.oac]

B G ! )

Pt ’.Gatmayhl =

e
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Hé thong hoi nwéc trén MEASUR cua US DOE -
DPDwong co s&

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT .f._ l.in .I ) II (os _@.' -\H'MU.UNIDD.DRG] n
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Nhirng thach thirc & Bai hoc kinh nghiém

- Liét ké bat ky thach thirc va/hodc Bai hoc kinh nghiém nao cho dén nay

« Bao gém cac hanh dong da thwc hién va/hodc dv dinh dé khac phuc
nhirng van dé nay

LN s Téac déng Hanh déng da thwe hién Hanh déng da dw dinh
kinh nghiém

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT -E m L) ll (ws) Z:'lgl_} fwww.umnu.unc] n
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Eﬁy manh hoat déng TKNL trong cac DN cang nghiép kim thing qua hé Ihﬁng quan ly * Gat ewa S
NL v thi ru héa hé théng vé the hanh TKNL trong cac DNVVN tai Viét Nam” (IEEF) y T6 CHUC PHAT TRIEN
tha B sion  CONG NGHIEP LIEN HOP QUGG

BO CONG THUONG

Chwong trinh dao tao chuyen gia
toi wu hoa hé thong hoi nwéoc
cong nghlep (SSO)

Hoi thao trwe tuyén 3
Ngay

Nguwdi diéu phdi
Tén, Porn vi cong tac cua (cac) hoc vién Chuyén gia

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT i in v D (es) (@ WWW.UNIDD.ORG

'a' Glulml - .v.gtgi

Hwéng dan

« Nop bai tap trudc khi dién ra hoi thao trwc tuyén 48 tiéng

« Noi dung cla bai tap phai bao gbm Céng cu SSO hién hanh cla ban

« Ban c6 5-10 phut dé trinh bay tién do cGa minh - hay tap trung vao nhirng
diem noi bat va gi¢i han chi tiét

« Mbi hoc vién Chuyén gia phai cé co hdi trinh bay (trinh bay luan phién)

+ Dam bao hinh &nh rd rang va dan nhan biéu db dung cach

« Plrng x6a cac slide, thay vao dé hay thao luan vé nhirng gi ban co va
nhirng thach thirc cua ban

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o (es) (@ .'n'n"t"n'W.UNII}D.URG | n
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«Gateway

Pé tai thao luan

« Thém céac chd dé chinh ma ban dy dinh gidi quyét hém nay

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT (§) (in) (w) (@) (o) (B ".'.'WW.UNlDD.UR(.]

B o @

Théng tin nha may U'NG VIEN

* Tén & Dia diém:

* Khu vuec:

» Théng tin bac cao cua hé thc“')ng hoi tai nha may
» San lvgng hoi

- Tém t&t danh gia hé théng hoi nwédc ciia nha may &ng vién
* Ngay, v.v..

- Tom tat két qua danh gia hé thdng hoi nwéc da hoan thién
» Bang bac cao (nhw dugc trinh bay & slide sau)
» Gri cac mo hinh riéng biét
« Glri tép Excel dé thu thap di liéu riéng

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o (es) (@ .\'n"t'\'W.LINII}D.URG | n
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Hinh anh / Ban vé vé Hé thong Hoi nwéc caa
Nha may ’NG VIEN (Sw dung nhiéu slide)

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT (%) (in) (w) (@) (se) (@) [wwwunooois] (N
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B o @

Cac Phwong phap Thwe hanh Tét nhat hién tai

trong nha may

- Liét ké tat ca cac Phuwong phap Thuc hanh Tét nhét hién tai trong Nha
may xirng dang dwoc tuyén dwong (hién dang dwg'c nhan vién nha may
thwe hién véi nguén lwc han ché).

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT .f._ l.in .I ) II (os _@.' -\H'MU.UNIDD.DRG] n
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Két qua Hé théng Hoi nwéc cia Nha may UNG
VIEN

+ Bao gbm Bang Pudng co sé téng thé, gdm co
» Nang lwong tiéu thu trén tieng [0 hoi
» Thoi gian van hanh
« Tai trung binh (Tan/h; GJ/h)
« Chi phi van hanh wéc tinh hang nam
+ Tuy chon — Phat thai carbon (Tan/nam)
« Bao gdbm mot bang xac dinh co hai tiét kiem, gdm co
« Tiéu d& mo ta clia co hoi
+ Tiét kiém nang lweng hang nam (GJ)
Tiét kiém chi phi hang n&dm
Chi phi str dung vén c6 thé
« Hoan von gian don (nam)
DAu hiéu clia co hdi ngan han, trung han va dai han
» Tuy chon - Tiét kiém carbon hang ndm

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT f in v o se @ )| 'l'l"l.’#'l'.l'.lilNll}UDHGJ

<" Glabal ;
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Co hoi Tiét kiém Nang lwong (Mau, sir dung
nhiéu slide (néu can) cho tirng co’ hoi)
+ Tiéu dé / M6 ta Co héi
* Hién trang
- Bao gdm 1 hoéc 2 gach dau dong va/hoadc so do/hinh anh
« M6 ta& ndi dung stra doi dwoc dé xuat
« Trinh bay phwong phap dwoc str dung dé lwong héa co hdi
« M6 hinh MEASUR
- Cac cong cu va ngudn lyc khac
* Mure tié:[ kiém nang Iuong hién tai (GJ, kWh va tién té), chi phi vén can
thiét (néu co), kha nang hoan von, v.v.
« M6 ta cac budrce tiép theo, cac muc hanh ddéng danh cho nhan vién nha
may va thoi gian dé hoan thanh viéc sra doi

INCLUSIVE AND SUSTAINABLE INDLUSTRIAL DEVELOPMENT f) (in v o (es @) ( WIWW UNIDO.ORG J n
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e+ GAtEWAY

Cac co hoi bé sung (khéng dinh lwong)

- Liét ké tat ca cac co hoi tiét kiém nadng lwong khong thé dinh lwong dwoc
do pham vi danh gia nang lwong, tinh sn cé cta di liéu, v.v.

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT (%) (in) (w) (@) (se) (@) [wwwunooois] (EXD

B G . @"

e+ GAtEWAY

Rui ro va Co héi

« Liét ké cac rdi ro va co hoi chinh va chi ra cach ban va/hodc nhan vién
nha may c6 thé giai quyét tirng radi ro va co hoi dé

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT .f._ l.in .I ) II (os _@." -\\'MU.LINIDD.DRG] m
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Nhirng thach thirc & Bai hoc kinh nghiém

- Liét ké bat ky thach thirc va/hodc Bai hoc kinh nghiém nao cho dén nay

« Bao gém cac hanh dong da thwc hién va/hodc dv dinh dé khac phuc
nhirng van dé nay

LN s Téac déng Hanh déng da thwe hién Hanh déng da dw dinh
kinh nghiém

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT -.-E'- .in_. v (D (ws) ::'@ | 'www.umw.unc] n
& oo o

«Gateway

Cac bwérc tiép theo

« Hoan thién Dv thdo Bao cao
« Cung cap ngay/gi®

 Trinh bay Bao cao cho Nha may
« Cung cap ngay/gi®

« Bat ky diéu gi khac ma nhém co thé quan tdm

INCLUSIVE AND SUSTAINABLE INDUSTRIAL DEVELOPMENT -.f._ l.ln '.I ) II (os _@.:' -WW.LINIDD.URG] a




TUYEN BO MIEN TR

Tai liéu nay dwoc bién soan trong khuén khé Dy an “Day manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép I&n théng qua hé théng quan Iy nang lwong va téi vu hoa
hé théng va thuc hanh tiét kiém ndng lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Dw an IEEP) do Lién minh chau
Au (EU) tai tro, B& Céng Thwong (B6 CT) quan Iy va Té chirc Phat
trién cong nghiép Lién hop quéc (UNIDO) thire hién. N6i dung tai
lieu hoan toan thudc trach nhiém cta Dw an va khéng nhat thiét
phan anh quan diém cia bat ky ca nhan hay té chirc nao.
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