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KHOA PAO TAO DOANH NGHIEP
“TOI UU HOA HE THONG HOI CONG NGHIEP”
21—22/03/2024
Khach san Adonis, 55 Quang Trung, quan Hai Ba Trung, Ha Noi

Ngay 1

Thoi gian N¢i dung Nguoi trinh bay

8.00-830 | Pang ky hoc vién

8.30-8.40 Gi6i thiéu dai biéu tham du Pai dién Van phong du an
UNIDO

8.40-8.50 Phat biéu khai mac Pai dién Ban Quan 1y du
an

8.50-9.00 Gidi thi€u 2 giang vién Ong Riyaz Papar
Ong Nguyén Xuén Quang

9.00-10.30 Phan 1: Nhirng kién thtrc cin ban Ong Riyaz Papar

- Phuong phap tiép can hé thong Ong Nguyén Xuén Quang

- Nguyén tic co ban cua hé thong hoi

10.30-10.45 Nghi gitra gio

10.45-12.00 Phan 2: Cong cu SSST (Steam System Scoping Ong Riyaz Papar

Tool) Ong Nguyén Xuén Quang
- Cac co hoi tdi wu hoa hé théng hoi
- Cong cu SSST
- Bai tap thuc hanh
12.00-13.15 | An trua tai khach san Toan bo 16p hoc

13.15-15.15 | Phan 3: Cong cu MEASUR ctia B6 Nang lugng | Ong Riyaz Papar

Hoa Ky Ong Nguyén Xuan Quang
- Céc tinh nang chinh cia MEASUR
- Bai tap thyuc hanh (hiéu sudt 10 hoi)

15.15-15.30 | Nghi giira gio

15.30-17.00 Phan 4: Cong cu MEASUR cua Bo Ning lugng Ong Riyaz Papar

Hoa Ky Ong Nguyén Xuan Quang
- M6 phéng tuabin ngung hoi va tuabin dbi ap
trong MEASUR

- Bai tép thuc hanh (danh gia tac dong kinh té cta
céc co hoi t6i vu hoa trong hé thong hoi)
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Ngay 2
Thoi gian Noi dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
8.30-9.50 - Héi dap Ong Riyaz Papar
- Tong ket lai kién thuc ctia Ngay 1 Ong Nguyen Xuén Quang
8.50-10.15 Phan 5: T6i uu hoa Hé thong hoi — Ngudn cap hoi | Ong Riyaz Papar

Ong Nguyén Xuén Quang

10.15-10.30 Nghi gitra gio
10.30-11.15 Phan 6: T6i uu hoa Hé thong hoi — Hé thong phan | Ong Riyaz Papar

phéi hoi Ong Nguyén Xuén Quang
11.15-12.00 | Phéan 7: Téi uu hoa Hé théng hoi — Ho tiéu thu stt | Ong Riyaz Papar

dung hoi

Ong Nguyén Xuén Quang

12.00-13.15 | An trua tai khich san Toan bo 16p hoc
13.15-14.15 Phan 8: T6i wu hoa Hé théng hoi — Hé théng thu | Ong Riyaz Papar

ho6i nude ngung Ong Nguyén Xuan Quang
14.15-15.15 Phan 9: T6i uu hoa Hé thong hoi — Hé thong dong | Ong Riyaz Papar

phat Ong Nguyén Xuén Quang
15.15-15.30 | Nghi giira gio
15.30-15.45 | Phan 9: T6i uu hoa Hé thong hoi — Hé théng dong

phat (tiép theo)
15.45-16.15 Tong két Ong Riyaz Papar

Ong Nguyén Xuin Quang

16.15-16.45 Danh gia 16p hoc va ¥ kién phan hoi Ong Riyaz Papar
16.45-17.00 | Phat biéu két thic 16p dao tao

Dbai dién Ban Quan 1y du
an
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Toi wu hoa hé théng hoi cong nghiép (SSO) — Dao tao doanh nghiép trong 2 ngay

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

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

» Nhém UNIDO - Vienna, Ao
* Nhom UNIDO — Thai Lan
* B0 Nang lwgng Hoa Ky, Hoa Ky

* Phong thi nghiém Quoc gia Oak Ridge, Hoa Ky

Phan_1_2
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Riyaz Papar, P.E., CEM, Fellow — ASME, ASHRAE

Hoc van:
«  M.S. (Ky s co khi), Bai hoc Maryland, College Park
+  BTech. (K su co khi), Hoc vién Céng nghé An D8, Mumbai
Kinh nghiém chuyén mén:
*  CEO, Gidi phap bén virng C24, Hoa Ky
«  T8iwu hda hé théng nhiét cdng nghiép, phét trién bén virng va khir cacbon
*  Céc nha tuyén dung triedre diy - Cong ty Cong nghé Hudsen, Dich vu Nang luong Enron, Phang thi nghiém quéc gia
Lawrence Berkeley, Energy Concepts Company (tat ¢d déu & Hoa Ky)
Trinh d9 chuy&n mén & lién két khac:
*  Giang vién chinh va Cé van ky thudt vé quy trinh lam mat & hoi nude BestPractices cta B NL (DOE), Hoa Ky
+  Chuyén gia vé& niing lugng hoi nuée clda DOE, Hoa Ky
+  Chuyén gia nang lrrgng cla UNIDO — Hoi nuwrdre, dién lanh & thiét bj lam lanh va thu hdi nhiét thai
+  Chu tich, Ban Cong nghigp Ché bién ASME, 2003-04
«  Chtich, Uy ban Ky thuat 8.2 ASHRAE: Thiét bj ly tam, 2009-10
+  Cha tich, Uy ban Ky thuit 1.10 ASHRAE: Hé théng dbng phat, 2010-11
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Thong tin lién hé

Riyaz Papar

CEO; Giai phdp bén virng C2A, LLC
So dién thoai: (346) 610 8787

E-mail: rapapar@c2asustainable.com

Phan_1_4
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TS. Nguyen Xuan Quang
Hoc van:
* Ky su nhiét dign, Dai hoc Bach Khoa Ha noi, Viét Nam
*  ThacsiCong nghé Nang lugng, Vién Cang nghé chau A (AIT), Thai Lan
«  Tién s7, Cong nghé Haa hoc, Vién Cang nghé hoa hoc, Bai hoc Cong nghé Vién, Ao.

Kinh nghiém chuyé&n mon:

+  Giang day mdn Lo hoi, Co s ngudn va cong nghé Nang luong tai Dai hoc Bach Khoa Ha Nbi

+  Chuyén gia vé |6 hoi, hé thang hai, kiém todn nang lwgng va thuc hanh tiét kidm nang lugng trong céng nghiép — Cong ty cd
phan Nang lwgng Méi truging ENERVI Viét Nam.

+ D3 dugc dio tao va cap chirng chi vé kiém todn vién Nang lugng, quan ly ning lugng theo ISO 50001, ESCO profesional
Nhirng hoat dgng chinh da thyc hién:
*  Khé&itao méd hinh 16 gach lién tuc kifu dirng tai Viét Nam va thirc hién chuyén giao céng nghé tir 2001 - 2013

+  Chuyén gia qudc té thiyre hién dy 4n do World Bank tai troy vé tigt kigém ndng lwgng va gidm phat thai cho hoat ddng san xudt gach
nung tai Bangladesh tir 2011 - 2016

«  Soan thao dy thao tiéu chudn Viét Nam TCVN vé thi nghiém nghiém thu cdc dic tinh ki thuat cha toan nha may Nhiét dién dy
kién ban hanh trong nam 2024

*  T6 chirc thire hign vigc do dac higu chinh 16 hoi tai cdc nha may nhiét dién
= Thychién 17 dy dn vé danh gia hidu sudt 1a hoi va hd trg thyc hién cdc giai phdp ndng cao higu sudt [0 hai va dénh gid hidu qua
thire hién
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Muc tiéu dao tao

* Giup nganh cong nghiép danh gid duoc hé théng hoi va dat dugc mirc
tiét kiém nang lugng va chi phi théng qua viéc
* VAn hanh va diéu khién thich hop
» Bao tri hé théng
* Quy trinh st dung hoi nude phi hop
* Pbéng phatva
» Ungdung cac cong nghé tién tién

* Gidi thiéu va giai thich chirc ndng cha cac cong cu phan mém danh gia
sy toi wu hoda hé thong hoi nwdc cong khai ctia DOE Hoa Ky

Phan_1 6
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Tém tat chung

Khéa dao tao Don vj kéo dai 2 ngay bat dau bang viéc x4c dinh Phuong
phap ti€p can hé théng va cidch dp dung phuong phap nay dé t6i wu
hda hé théng hoi nwdc trong cdng nghiép va/hodc td chirc

Khda dao tao bao gém viéc van hanh cédc hé théng hoi nuwdc cong
ngh[ep dién hinh cé tinh dén
Sinh hoi
*  Phén phéi
= Ho tiéu thu / Nhiét & Dién két hop
*  Thu hdi nudc ngung

Phén_1_7
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Tém tat chung

Khoa dao tao xac dinh cac co hdi cdi tién hiéu qua gilp toi wvu héa toan
b6 hé théng hoi nudc

Hoi thao thao luan vé cac phuong phap cai thién hiéu suat hé thong,
cac phuong phap dinh lvong mic tiét kiém nang lugng va chi phi tir
nhitng cai tién nay, cac khia canh thyc hién va cac chuong trinh cai tién
lién tuc

Phan_1_8




Tém tat chung

Trinh bay va thuc hanh chirc nang cling nhu cach sir dung Steam BestPractices
Program cia DOE Hoa Ky. Chuong trinh bao gébm céc:

*  Céngcu xac dinh pham vi hé théng hoi nuwde (SSST)

*  US DOE MEASUR (MEASUR) {hé théng phan mém online)

*  Phan mém tham dinh cach nhiét 3E-Plus

Céc cong cu phan mém déu mién phi va san co dé tai xudng tir cac trang web
cling nhu st dung truc tuyén

Vi duy thire tién va irng dung cda viéc sir dung cac cong cu phan mém nay trong
viéc danh gid nang lvgng hé théng hoi nudc cdng nghiép
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Khéa dao tao — Tom tat Ngay 1

Thiét Iap may tinh xdch tay cho tat ca ngudi tham du — cong cu phan mém va tép
chuwong trinh

Trinh bay vé Dy an Hiéu qua Nang lugng Céng nghiép cia UNIDO

Gidi thiéu vé “Phuong phép tiép can hé théng”

Xem xét cac nguyén tic co ban cla hé thdng hoi — nhiét dong lwc hoc

Danh gia vé Cong cu xac dinh pham vi hé théng hoi nwdc (SSST) clia DOE, Hoa Ky

Bai tdp danh cho sinh vién — Danh gid hé théng hoi nuwdc cla nha mdy céng
nghiép st dung SSST va xac dinh cac khu vure tiét kiem ndng luong

Nghi giai lao

Phan_1_10




Khéa dao tao — Tém tat Ngay 1
* Vidu vé hé théng hoi
« Nhéan biét duwgc anh hudng clia 16 hoi — vi du tir nha may céng nghiép
* Chi s6 chi phi hoi nudc

* Xem xét vé Cong cu Danh gia Nang lwgng San xuat dé Giam tiéu hao trong céac
thiét bi st dung (MEASUR) cua DOE Hoa Ky

* Cong cu tinh todn MEASUR

Phén_1_11
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Khéa dao tao — Tom tat Ngay 1

* Xay dyng Mé hinh hé théng hoi nuéc trong MEASURE
« Tinh todn hiéu suat 16 hoi bang cach str dung cac phép do hién trwong
* Cacton that & 16 hoi

*  Tén that nhiét qua vo 16 hoi

*  Tonthdtdoxa 16

*  T6n that theo dng khéi

* Nghitrua

Phan_1_12




Khoa dao tao — Tém tat Ngay 1

* Hoan thién x8y dung mé hinh hé théng hoi nwdc trong MEASUR
* Thao ludn / So sanh chi phi hoi nudc cén bién

* Nghi giai lao

* Nguyén tac co ban cla tua bin

* M@ hinh héa tua bin d6i 4p trong MEASUR

*  M©6 hinh héa tuabin ngung tu trong MEASUR

* Dénh gida mé hinh cudi cung

* Tam dirng

Phén_1_13
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Khéa dao tao — Tom tat Ngay 2

= Xem lai tai liéu Ngay 1
* D3t cau hai va tra |oi vé kién thirc dugce hoc trong Ngay 1

* T6i wu hda hé théng hoi nwdc — Khu vire sinh hoi
= Cai thién hiéu sudt |6 hoi
= Quanlyviécxa 16
= Thu h6i ning lugng tir viéc xa &
= B& ham nudc / Bo say khong khi
*  Kiém soét khéng khi thira
= Chuyén déi nhién liéu
*  Bai tap thyc hanh cda hoc sinh

= Nghi giai lao

Phan_1_14




Khéa dao tao — Tém tat Ngay 2

Toi wu hda hé théng hoi nudc — Khu vue phan phdéi
* R0 rihoi
= T6n that nhiét qua vat liéu cach nhiét

= Phian mém danh gid cdch nhiét 3E Plus

» T6iwu hda hé théng hoi nudec — Khu vire str dung cudi
*  Nhu cau sl dung hoi (Ho tiéu thu cudi)

» Cacdy an tiét kiém nhu ciu st dung hai MEASUR
» Nghitrua
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Khéa dao tao — Tom tat Ngay 2 (Tiép tuc)

* T6i wu hdéa hé théng hoi nwdc — Khu vire thu hdi nude ngung
*+ Chuong trinh quan Iy bay hoi
» Danh gia hé théng thu hdi nwdc ngung
* Bé chira nwdc ngung tir hoi flash
+ L6 théng hoi clia bé chira nuwdc ngung

* Bai tadp danh cho hoc vién - Cac vi du hoan chinh vé thu hoi nudc ngung
va thu hdi hoi nudc ngung tir hoi flash bang cdng cu phan mém
MEASURE

Phan_1_16




Khéa dao tao — Tém tat Ngay 2 (Ti€p tuc)

Toi wu hda hé théng hoi nudc — Khu vue nhiét va dién két hop
*  Tua bin d&i 4p — Van hanh PRV

» Dy dn kinh té tua bin MEASUR

* Nhirng anh hudng cla tua bin ngung tu

*  Du dn Tua bin ngwng tu MEASUR

Nghi giai lao

Két luédn

Cong cu & Tai nguyén

Phén_1_17
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Muc tiéu ca nhan

*  Gigi thiéu nguwoi tham duv

» BAat ky van dé hodc quan ngai chinh nao lién quan dén tai liéu khéa hoc,
thoi gian, v.v.

 Xéac dinh cac linh vure cé thé can truyén dat sdu hon dua trén lgi ich cha
nguwoi tham dy

Phan_1_18




Téng quan:
e S dung nang lwgng tong thé
e S&r dung nang luvgng hoi nuéc
* Phuong phép tiép can hé théng
e T&i wu héa hé théng hoi nwéc (SSO)

Phin_1_19
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= | Khac |
131.53%|

San xuat nang lwgng trén
thé gidi

ARspXeUt |
| 455% |

| Nga 1 quad Btu = 1.055 EJ
10.46%

Ngudn: US DOE EIA; International
Energy Agency

[Hoa K-,r =2
|16.51%| Trung Quéc |
20.12% |

Téng san luong ning lwrong thé gidi ~ 620 quad Btu
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| Thuong mai |
9%

Nang lvgng danh cho
cong nghiép = % Nang
lwong cua thé gidi

Khu dén cu'i
16%

!Céng nghiépi
a9% |

1 quad Btu =1.055 EJ

Ngubn: US DOE EIA; International
Energy Agency

Van tai|

®m Cong nghigp = Vintai = Khudancuw = Thuong mai

Téng san lwre'ng nang lwgng thé gidi ~ 620 quad Btu
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San xuat — Tiéu thu ndng lweng tai Viét Nam

* Nhap kh3u nhién liéu Viét Nam — Than, Khi ty nhién, Ddu md va nhién liéu long khac

|
.

— 12%

San xuét: 2.56 quad Btu

Hat nhéni
21% |

; Tha n_
.| 46%_

19%

Khity |

Tiéu thu: quad Btu

Phén_1_22 Source: International Energy Agency Data - 2019




Bién héa hoc, 2% e 3%

Lam mat qua
trinh, 1%

Hé théng
dong co,
12%

Gia nhiét
qua trinh,
38%

| Céc thiét bi, 8%

Hari, 35%

e

B Emom @

Tiéu thu ning lvgng dién
hinh ctia nha may cong
nghiép

Lwu y: Khéng bao gébm tén thét
ngodai hién truong

Nguoén: DOE/EIA Monthly Energy
Review 2004 (preliminary)
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Héa dau

Loc dau

LAm san (Bot gidy & Gidy)
Thye phdm & nudc giai khat
Nhua

Cao su

Dét

Duoc pham

Co s& lap rap
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HO tiéu thu hoi vira

e Sudidm thuong mai ¢ Ién
* Nha may bia

o Giitla

e Lo banh

*  N&u nuang

e Ché tao kim loai

e Hé théng lam lanh I&n

Ho tiéu thu nhé

s Diéntlr
+ Phong son

e Héthdng lam am

Phén_1_25
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Tai sao lai str dung ho'i?
« Cuc ky hiéu qua nhu mot ngudn gia nhiét — nhiét dé khéng doi, co hé s6 truyén
nhiét (ngung tu) cao nhat
* Cuc ky hiéu qua vé chi phi dé phan phéi dén diém s dung
* CO thé diéu khién rat chinh xac

* M@t cach thire truyén nang lwong rat linh hoat — cé thé duwoc st dung dé gia
nhiét cling nhu phat dién

* Cong nghé va nhitng irng dung dugc thir nghiém va ching minh & quy mé lén
cling nhu quy mé nhoé

* Mang lai loi ich dang ké cho hé théng!

Phan_1_26
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Phuong phap tiép can hé thong

Giai phap dé van hanh va bao tri hé thong thiét bi nha may hiéu qua vé mat chi phi
* Luwu tam dén toan bd hé théng, khdng chi riéng tirng thiét bi
* Phan tich ca phia cung va cau cla hé théng va cach ching tac déng qua lai

« Hau hét cac hé théng cdng nghiép sé can Phuong phap tiép can hé thdng dé phan
tich thich hop

« S& mang dén co hdi tiét kiém nang lvgng va chi phi cao hon dang ké so véi viéc
“phén tich cap dd thanh phan”

Phén_1_27
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Phuwong phép tiép cdn hé théng

Hiéu sudt dong co 15 kW = 91% Hiéu sust déng co va bom két hop = 59% Hiéu sudt hé théng = 13%

Phan_1 28

Ngu'én: US DOE BestPractices Program; Courtesy: Don Casada, Diagnostic Solutions, USA




Phwong phap tiép can hé thong

« Thiét lap cac diéu kién hién tai clia hé théng, cic thong sd van hanh va mirc st
dung nang lugng cua hé théng

» Khao sat cich thic toan bd hé thong hién dang hoat dong
« Xac dinh cac linh vuc tiém ndng cé thé cai thién hoat déng clia hé thong
* Phan tich tdc déng cla nhirng cdi tién tiém nang dbi vai hé thdng nha may

* Thuc hién cdc cai tién hé théng dap (ng cac tiéu chi tai chinh va van hanh cta nha
may

* Tiép tuc theo d&i hiéu sudt tong thé cla hé thong

Phan_1_29
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i o nuwéc tong quan
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Ngudn: US DOE Steam

Best Practices Program

: oA (chuwong trinh thuc hanh
: hoi tét nhdt cua bd ndng

o lwong Hoa ky)
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T6i wu héa hé thong hoi cong nghiép

» Can tuan theo Phuong phép tiép cidn Hé Théng
« Tap trung vao cach quan ly ndng lwgng cla hé théng hoi nudc trong nha may

* Nhu cdu hoi nudc céng nghiép thay déi theo thi gian va cach van hanh caa hé
théng hoi nuwde can duoc téi wu héa lién tuc

» Phai tudn tha Best Practices (thuc hanh tét nhat) trong qua trinh thiét k&, cung
rng, van hanh va bao tri

+ Hiéu biét vé cic nguyén tic co ban, codng cu va tai nguyén san cé |2 chia khéa cho
chuong trinh SSO

Phin_1 31

Khi nén (127) 30,800 2.2 $177,000 440 1,700
Quat (40) 206,900 31 51,151,000 38,400 9,000

Gia ”hifztlg";é el 246,300 112 $1,582,000 187,400 13,300
Bom (80) 42,400 1.2 $219,000 1,250 2,400

Pa hé théng gidy (20) 420,200 47 $2,782,000 217,900 21,000

Phan_1_32 Ngudn: Oak Ridge National Laboratory, USA




Nhirng nguyén tac co’ ban clia hé thdng hoii

Cac thanh phéan trong hé théng hoi

Nhiét déng Iwc hoc — Dic tinh cla hoi nwéc

Bdo toan khai lwgng

Bao toan ning luvgng

Nhién liéu

Co hdi tdi wu héa hé théng hoi

’ <" giabal

o +Gateway

m

e i i
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Cac thanh phan trong hé théng hoi

* Sinh hoi

« Phéan phai

Lo hoi

Thiét bi phu tro cta 16 hoi

Thiét bj x(r ly nwéc

Binh khtr khi

Bom cap

Thiét bi luu tri va x Iy nhién liéu

Puéng éng hoi
Tram gidm ap

Thiét bi str dung cudi cliing

L]

Tuabin hoi nudc

B trao doi nhiét

Hé théng voi phun hai tryc tiép
C6t chung cat phan doan

Thiét bj bay hoi, v.v.

Thu héi

Bay hoi
Hé théng thu va hdi nwdc ngung
Bom nudc ngung

Phan_1_34
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— | L hoi 6ng lira

.

Ap suat hoi gidi han

» Téida20bar

* Lwu lugng hoi gidi han
«  Téida 1.200 BHp (20 tan/h)

* San lvgng hoi bdo hoa

e C4 loi thé vé hiéu suat so vdi loai 1o
hoi 6ng nudc— dé 1a ton that
nhiét & vé |6 & muirc t6i thiéu

* Thudng duoc san xuat ngoai vi

* Nhiéu loai hinh khac nhau

Phan_1_35 Ngudn: US DOE Steam BestPractices Program
L * Glabal
a " Gaummy L v K-@
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L6 hoi 6ng nuwérc

« Ap suitvan hanh dao doéng tir 4p suat
khi quyén dén vuet mire 250 bar

* San lvong hoi dao dong tir 2 tan/gi®y
dén 5.000 tan/giv

* San lvong hoi bdo hoa hodc qua nhiét

* Dugc xay dwng tai cong trdng hodc
ngoai vi

* Nhiéu loai hinh khdc nhau

» Cling c6 cac loai hinh 1am san ¢& nho
hién c6 trén thj trwong!

Phén_1_37

Ngudn: Us DOE Steam BestPractices Program

Lo hoi 6ng nuéc

" Gateway "

Q * Glabal Bl {!{ﬁ :
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e

Lo hoi & Cac thiét bi phu tro

« Quat-—Tuy theo dang dudng di clia khi co
Quat thdi (quat gid)
Quat hat (guat khoi)
Quat can béng
«  Bb sdy khong khi
*  Bo hdm nudc / B6 ham nuwdc kiéu ngung
*  Van luu lwgng nhién liéu va diéu khién
qua trinh chay
* Kiém soat khéng khi thira
* Cam bién
* Thiét bj thai bui — dung hoi hodc khi nén
* Thiét bj kiém so4t 6 nhiém

Phén_1_39

8 am @

Thiét bi lwu trir va xr ly
nhién liéu

« Cha yéu dung cho nhién liéu
ran va long
«  Thiét bi chinh
«  Thiét bj hé tro / du phong




o M OALEWRY
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Binh khtr khi
‘ [ L6 théng hoi

N
. Il ’ Loai bd oxy hoa tan khai nudc
Ui Nudc b sung_ "\ b8 sung va nudc ngung
3} ' 1 : * Tinh toan ven cla o hoi
MOt vai loai khac nhau

|

||rm|l

Kiéu phun
- »  Kiéu dia
E—_
e i} - C6thé két hop voi bo gia nhiét
NUdc cSp nudc cap va bé chira

» Lubn cé mot 16 thong hoi

Phén_1_41

8 am @

Nudc cap (BFW)

Nudc ngung

Nudc bd sung

Cac nhu cau phu tro khac

Phan_1_42
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Thiét bj xr ly nwéc

« XU ly nuwéc 16 hoi bang phuong
phap hoa hoc la cuc ky quan
trong
* Tinh toan ven cuta |6 hoi
* Phu thudc vao ap suat |6 hoi va
chat lwgng nuwdc
* MGt vai phurong an khac
*  Lam mém nudc
Khir kiém
Khir khodng

*  Tham thiu nguoc
Lam sach nudc ngung
X ly hoa chat

Phan_1_43

°s Gateway

| e E k:-é)

Puong 6ng hoi

* Van chuyén hoi dén ho tiéu thu
cudi cung

+ Gid do éng

. f}ng gop ap luc

* Vancéachly

* Van an toan

+  Diém xa nudc ngung, v.v.

Phan_1_44
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Tram giam ap

* Con duoc goi la Van xa

+ Kiém soét lru lwgng hoi

+ Can bang ap suat 6ng gép

* Van hanh dua trén 1 vong phan
hoi

* Ludn phai cé 1 dudng noi tat
trong trudng hop khan cip va
sura chira

Phén_1_45

" Gateway

Tua-bin hoi

 Thiét bi chuyén d&i ndng lwgng nhiét thanh nang
lurgng truc

* CO4 thé tao ra dién nang thong qua may phat dién

* Co thé truyén dong cac thiét bj co khi — quat,
mdy bom, may nén, chiller, v.v.

* Nhiéu phan loai khac nhau

*  Pdiap
+ (o eclra trich
*  Ngungtu

* K&t hgp cla nhitng loai trén

Phan_1_46
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BO trao ddi nhiét

* Nhiéu phan loai khac nhau
*  Dang éng vo
*  Dangtidm / Khung
«  Onglong 6ng
+ Dang xoan oc, v.v.

* Duatrén cac rng dung

* Hoi nwdc truyén nhiét ndng cho luwu chat qua
trinh va ngung tu

* Theo tiéu chuln cdng nghiép vé thiét ké va rng
dung

Phan_1_47

" Gateway

| ciea 5 ] k:'@

Thiét bi s&r dung cudi khac

Gia nhiét thuc phdm N6i nau Giat, Say & Hoan thién Binh dun nwé'c néng

Phan_1_48
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Thiét bi str dung cudi khac

* Thiét bi boc hoi

* N&i dun lai (N6i chung cét)
* Chung cat phan doan
 T&i dinh hinh

* B0 say

* Ejector hoi

¢ Voi phun hoi

* May nén nhiét

Phén_1_49

" Gateway

Bay hoi

* Ngan hoi thoat ra ma chua
truyén nhiét
+ M0t s6 loai bay hoi khac:
» B3y hoi nhiét tinh (Bay hoi ludng
kim)
+ B3y hoi co hoc
»  Bay hoi nhiét dong (B3y hoi dong
tién)
Bay hoi dang phao

+ Ung dung — Rat quan trong
* Quan ly bay hoi

Phan_1_50
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Binh bdc ho'i (flash tank)

Thu hdi hoi flash tir nuéc
ngung

Loai bd cac van dé tiém an cla
nudc ngung hoi vé

*  Hién tuogng thiy kich

+  Apnguoc

+ Dong 2 pha

Xa day & binh boc hoi lam giam
nhiét do nwdc trwde khi thai ra
cdéng

Phan_1_51

s °s Gateway

'Q * Giabal - {’-‘g@

So cap / Thi cap

Dan dong bang bom / Ap suat
Bom — Diéu khién bang dién hoic
hoi nuéc

Pua nudc ngung cd nhiét lwgng
cao vé 16 hoi

Phan_1_52
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e

Binh nguwng

» L3 1bé chirachung

* Thuwong dat & 1 d6 cao nhit
dinh dé dat dwoc cac yéu ciu vé
strc hat cia bom

* (6 thé két hop vdi binh khr khi,
b6 gia nhiét nwdc cdp va binh
chira

Phin_1_53
f.@\ : P
i:lNlDé UNITED NATIONS . o
w INDUSTRIAL DEVELOPMENT ORGANIZATION Gi‘;gALS
—
NG cBp Hé thong 1 cap ap suat
Nhién liéu
1 hoi Bé trao déi nhiét
By hoi
I
. Hé théing x&r Iy nudc
Binh ngung
e, Nudc bd sung

Phan_1_54

s
Nguén: U5 DOE Steam BestPractices Program




Nudc cip

B G, m

Hé théng 2 cap ap suat

Nhién ——— Nhién

lidu

Tua-bin déi ap

Hoicaodp May phat—
Tua-bin ddi 4p

Hoi thip dp

Binh chira

hai flash

Nudc bé sung

Phan_1_55

Ngudn: Us DOE Steam BestPractices Program

Nudrc cap

" Gateway

a * Giabal -

Hé théng 3 cap ap suat

Nhién

Nhién
ligu

oy

Hoi cao ap

Hoi trung &p
Heti thdp dp

Nuwée bo sung

o

Phan_1_56

s
Nguén: U5 DOE Steam BestPractices Program
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Hé théng 3 cap ap suat
Nudc cap
Nhién
liéu

May phat = Tua-
bin ngung .........

Dan ngung ‘ r@%
tu bé mat )
- 5 | Nuéc bo sung

Phan_1_57 Nguon: US DOE Steam BestPractices Program

8 am @

HO'I NU'OC la gi?
* Hoi nudc bao hoa va qua nhiét

Khi nwéc dwgc dun ndng dén hodc cao hon
diém sdi, né sé tao ra HOIl

Nudece long
N

Hoi nudc

Phan_1 58
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Nhiét dong lwc hoc hoi nwdrc
« (Cdc trang thai nhiét ddng cia mot chat
nguyén chat
* Quélanh
—  Chit 1dng (Nudrc)
—  Nhigt dé va dp sudt déc lp
—  Ham lugng nang lugng o Nhigt do

* Bédo hoa
— Léng/ 2 pha / Hoi
—  Nhiét d6 va dp suit phu thudc
— 0<Pakhds1

* Qua nhiét
—  Hai (Hoi nuére)
—  Nhiét dd va &p suit déc iap
—  Ham luong ndng lrong « Nhidt 36 & Ap suit

Phén_1_59

B wom @

Tinh chat nhiét dong cia hoi nwé'c

e P—Ap suat (bar, atm, kPa, MPa)

e T-—Nhiétdd (°C)
*  Nhiét d6 tuyét dai (K)

e X—Dbkhd
*  p-Khoiluong riéng (kg/m?)
* V —Thé tich riéng (m3/kg)

* H-—Entanpy (kJ, kcal)
*  h-Entanpy riéng (kJ/kg, kcal/kg)

«  S—Entropy (ki/K, kcal/K)
+  s—Entropy riéng (k)/kg-K, kecal/kg-K)

Phan_1_60
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Tinh chat nhiét ddng cua hoi nudc
* C,— Nhiét dung riéng & ap suat khong doi (kl/kg-K, kcal/kg-K)
» C,— Nhiét dung riéng & thé tich khéng dé&i (kJ/kg-K, kcal/kg-K)
* V,-Van téc am thanh (m/s)
* u—Do nhdt (Pa.s)
* K-D06dan nhiét (W/m-K)
Phan_1_61
'2" gm"'! n?ﬁ
30—
300
~ Nhiét dong luc hoc hoi nuwérc
2
§ 20 » MGi quan hé gitra Ap suat va
& Nhiét dé
5 150 +  Apsust T—Nhiét d6 T
100
50

=}
8

40 60 80 100
Ap sudt [bars]
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D6 thi H-S (D6 thi Mollier)

e <" Gisbal

. Gateway
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Nhiét dong lwc hoc hoi nwéc

e Bang hoi nudc

™ 3 4 5 6 7 H 9 10
o o e e e o s
[bars] [°C] [kg/m3] [m3/kal [kd/ka] [kdfkg] [kd/kg] [kd/kgK] [kdfkgK] [kdkgK]
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1.091
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27%

292
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6.502
6.047
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Nhiét dong lwc hoc hoi nwéc

e Pdc tinh cha hoi nudc
*  Bang hoi nudc
— D& thj Mollier

= Cam nang co ban ASHRAE
—  Dirliéu duge 1ap bing
—  BothiP-h
= Chuong trinh phan mém
—  Phuong trinh trang thai cda cdc méi chit lanh khac nhau

—  Engineering Equation Solver (EES)
—  Phin mém khac

»  REFPROP - Vién Tiéu chuin & Thi¥ nghiém Quéc gia (NIST)

* Diém tham khao
* (o thé khic nhau d6i véi cdc ngudn khac nhaull

Phén_1_65

Phan tich hé théng hoi nuwéc

Phan tich Luu lwgng 6n dinh Trang thai én dinh (SSSF)
*  Bo qua cac yéu td phy thudc vao thoi gian

*  Phan hai dong khong dugce xem xét

= Céc diéu kién khai dong, tat may va dirng (hoidc ngét) bj b qua

« Diéu kién vdn hanh trung binh dwoec st dung

« Tinh thoi vy, Ty 1& sdn xudt c6 thé duoc x Iy bang phuwong phap “Phan tich th
cong” (bin analysis)

* Phén tich mirc d6 anh hudng (IMPACT) duoc thuc hién trén cic hé théng

Phan_1_66
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Phan tich hé théng hoi nuérc

« D& danh gid ding hé thong hoi nuwdc, phai hiéu rd tinh chat vat ly cha tirng quy trinh
Mhigt déng v hoo
Truyén nhiét

Dang chit luu

* Do ludng quy trinh

Nhigt ¢, Ap sudt, Luru lugng, v.v.

* B cong cy U.S.DOE
Steam System Scoping Tool ($55T)
US DOE MEASUR

Insulation evaluation software — 3E-Plus

* Phin mém c6 san trén thi trwéng
. Aspen Tech
ProSteam (KBC Linhoff March)
Visual MESA, etc.

Phan_1_67

- * Global Ry
-t Gateway - s

Bao toan khéi lvgng

* Pinh luat: Khéi lwgng khong
duwoc tao ra cling nhu khong bi

HOp den mat di trong khéi diéu khién.

« Vé mat toan hoc,

*  Luwu lwong khéi lwong vao = Luu
lwong khéi lvong ra

(Khéi didu khién)

*  Phuong trinh
Lwu lwgng én dinh * XM, =2XM,,

Trang thai on dinh + Trang thai cia vat chat va luu
lwong thé tich cé thé thay doi

Phén_1_68




Nwére,,,

Hoi;,

> Nusc,

|

Nwé'c ngung,,

" Gateway

e

g < isbal =1 Q}#j

Vi du: F1

* Bo trao d6i nhiét dang dng
chum duwoc s dung dé gia
nhiét cho nudc bang hoi.

e Luu luvgng nudc do duoc la
600 I/phat

* Luu lwgng hoi khdng biét

Phén_1_69

Nwérc,,,

Holi\rao

- Nudc,,

I

Nwé'c ngung,,

R am @

Vidu: F1
« Ap dung Luu lugng 6n dinh
Trang thai 6n dinh — B3o toan
khéi luvong
e Phia nwéc: Luu lvgng nudc
vao = Luu luvgng nuwdc ra

* Phia hoi: Lwu lvgng hoi vao =
Lwu lvgng nwdc ngung ra

Phan_1_70
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Vidu: F1

» Ap dung Luu lvgng 6n dinh Trang thai 6n dinh — Bao toan khdi lwg'ng

* Phia nuwdc: Luu lvgng nwdc vao = 600 I/phit
= 600 kg/phut
Luu lwgng nwécra = 600 |/phat

I

600 kg/phat

* Luwu lvgng hoi vao = Luu lvgng nuwdc ngung ra

Phan_1_71

- * Global Ry
"": . vGateway - s

l Q Bao toan nang luvgng

* Dinh luat: Nang lugng khong
duwoec sinh ra cling nhu khong bi
Hop den méat di trong khéi diéu khién.

(KhGi diéu khién) N6 chi cé thé duwoc chuyén déi
tr dang nay sang dang khac.

* Vé mat toan hoc,

Dong nang lugng vao + Nhiét =
Dong nang lugng ra + Cong

* Phuong trinh
Lwu lwgng 6n dinh * ZM,*h,+Q=Z My, hy, +W
Trang thai 6n dinh

Phén_1_72
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Vi du: F1

Nhiét d6 nudc vao = 25°C
Nhiét do nuwdc ra = 75°C
Nhiét dung riéng cda nudc = 4,183

NG > Nuoc, ki/kg-K
Nhiét truyén cho nuéc
l = Mwa'terx Cp x {Tout = Tin]
Nwére ngung,, Q=%X 4,183 X (75-25)1’(W
Q=2091kW
Phan 1. 73

Vidu: F1

" Gateway

Q  isbal - @i‘:}

« Diéu kién hoi dau vao: Hoi bdo hoa & p suat khi quyén

» Diéu kién nuwdc ngung ddu vao: Bdo hoa & T=100°C

* Nhiét lugng truyén cho hoi=M

steam

M X h

condensate condensate

» Khong cé cong cla truc dugce thuc hién trong khéi diéu khién: W =0

* Nhiét lugng truyén cho nudc = Nhiét lvgng do hoi nudce truyén

* Bao toan khéi lwgng: M., =M

condensate

Phan_1_74




Vidu: F1

O' = Msteam % (hsteam - hCOﬂdEﬂSETE,

e

B om @

« Bang thudc tinh hoi nwdc cung cap thdng tin vé entanpy cla hoi va nudc ngung

* h

steam

= hmndensate

Q
2.091

M

steam

— Hoi bdo hoa (0 barg) = 2.676 ki/kg

— Nudc ngung bao hoa & 100°C = 419 ki/kg

=M
=M

steam

steam

X (2.676 - 419)
X (2.257)

0,927 kg/s = 3.336 kg/h = 3,34 Tén/h

Phén_1_75

Vidu: F1

Pressure EIR tsat I!|3 Quality l!|4 Enthalpy I!|
[bars] [°C] [kJ/kg]

0.5 81.3 0 340.4

o5 81.3 1 2,645

1.013 100.0 0 419

1.013 | 100.0 1 2,676

1.5 111.4 (8] 467 .1

1.5 111.4 1 2,693

2 120.2 0 504.7

2 120.2 - | 2,707

25 127.4 (8] 535.4

25 127.4 1 2717

2 E'amw-_ @

Léng bdo hoa

\ Hoi bdo hoa

(Hoi khd)

Phan_1_76




Vidu: F1

s, DY

M = 600 kg/phut

T=25°C

Ho'i

* " Gateway

e

Q < isbal =1 Q}#j

M =3,34 Tan/h

vao
T=100°C Hoi bio hoa
P =0 barg
1 Do khd =1
Q= 2.091 kW

> v,

M = 600 kg/phut

|

Nuécngung,,

T=75°C
M = 3,34 Tan/h
T=100°C 5 v
PEOBEIE Long bdo hoa
Do khé=0

Phén_1_77

Holi\rao

Nwérc,,, #

-N udc,,

l

Nwéc ngwng,, =0

" Gateway

Q *" Glabal - {!{ﬁ

Vidu: F2

Hoi dugc phun truc tiép
vao binh dé gia nhiét cho
nuwdc

Luu lwong nuwdc yéu cau
(& do luwong) theo quy
trinh la 600 |/phut

Lvu lwgng khéi lvgng hoi
khéng biét

Phan_1_78
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Ho'i,y,

Vidu: F2

« Ap dung Luu lwgng 6n dinh

Nudc,,, B = oo, Trang thdi 6n dinh - Bao toan
khoi lwgng

* Lwu lugng nudc vao + Luu
lwgng hoi vao = Luu lugng
nudc ra

Phén_1_79

Gateway B

B Gam @
Vidu: F2

+ Ap dung Luu lvgng 8n dinh Trang thai 6n dinh — Bao toan khéi lugng

* Luwuluong nurdcvao =M, = An 58

Luu luvgng hoi vao =Meam =AN SO
* Llrulwongnudcra =M ieou
= 600 I/phat

~ 600 kg/phut

M + M Myaterout  (Phuong trinh 1)

waterin steam ~

Phan_1_80
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Nuéc,,, -l
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e

Vidu: F2

Nudrc,,

Nhiét dé nuwéc ddu vao = 25°C

Nhiét do nuwde dau ra=75°C

Diéu kién hoi dau vao: Hoi bdo hoa & ap
suat khi quyén

Khéng co cong cla truc dugc thue hién
trong khéi diéu khién: W =0

Ap dung Luu lugng 6n dinh Trang thai 6n
dinh — Bao toan nang luvgng

M x h M x h

waterin + steam steam =

x h (Phuong trinh 2)

waterin

waterout waterout

Phén_1_81

'Presswﬂ'TemperatureiT Qualityi T Enthzalp:.'ilzs Densit)ri
bar] | €] | | [Whgl | [kgmd]
1.013 250 -100 1048, 9971
1.013 75.0 -100 314 9749
1.013 100.0 1 2,676 0.597

8 wm @

Vidu: F2

*  Bang thudc tinh hoi nuwdc cung
cdp théng tin vé entanpy cta hoi
nwaéc va nuwdc qua lanh

* hwaterin —Nudéc qua lanh (25°C)
=104,8 ki/kg

* hsteam — Hoi bdo hoa & 0 barg
=2.676 kl/kg

*  hyaterowt — NUdC quad lanh (75°C)
=314 kI/kg

Phan_1 82
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Vidu: F2
* Phuong trinh 1 duoc viét lai thanh
MW&‘I‘E'!"fH + M team waterout
600 974,9
M waterin + M ream
60 1.000
Mwaterm + Mteam — 9’75
kg
M aterout - Q'75?
Phén_1_83
8 am @

Vi du: F2

* Phuong trinh 2 dwoc viét lai thanh

M, waterin X {1 04 8) + steam X (2'67 5) =M, wﬂeruutx (3 z 4)
M, walerin X (1 04 8) + steam X (2' 67 6.) = 9!7 5X (3 1 4’.)
Mwa!w i X (I 04 8) + steam x (2 676) = ?061:5
* Phuong trinh 2 dwoc viét lai thanh
M = 8962 =22 71,000 % 50——53
waterin — s 9971 pnut
Mo = 0,793%2 = 2.855"2 = 2,85 Tdin/h

Phan_1_84
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Vidu: F2
_ M = 2,85 Tan/h
Hoiys, T=100°C Hoi bao hoa

P =0 barg
l Pé khd =1
nuse,., I > N,

M = 8,96 kg/s M = 9,75 kg/s
V =539 |/phut V' =600 I/phut
T=25C T=75C
Phan_1_85
® Gm &

Nhirng diém chinh / Muc can hanh déng

1. S dung Phuong phap Tiép can Hé théng dé tdi wu hoa hé théng hoi nuéc

2. C6 4 khu vyc chinh trong hé théng hoi nwdc — San xuat, Phan phdi, HO tiéu
thu & Thu hoi

3. Can c¢6 sy hiéu biét vé cac dinh luat nhiét ddng luc hoc, truyén nhiét, dong
chét Iwu va dic tinh hoi nwdc dé phén tich hé théng hoi nuéc

4. Hoi nwdce duoc sir dung trong nganh cong nghiép dé thuc hién nhiéu nhiém
vu khéac nhau va la phuong tién hiéu qua nhat dé truyén nang lugng va sinh
cong lam quay truc (hodc nang lugng)
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Phan 2: Céng cu xac dinh pham vi hé théng ho'i:
* Céc co hdi tdi wu héa hé thong hoi
e Cdng cu xac dinh pham vi hé théng ho'i (SSST)
* Bai tap thuc hanh trén SSST

Phan_2_1
8 inm @
-
n:x Van cédch iy
Bo sy Gl g :
Khling Rt 80 gia rhiét n e .
o Hé thong hoi
sonam e[ TTT[TT] nudc chung
Ly hew
Wik b B thu his
Khang khi néng : o
[ 1

Phan_2_2 Ngudn: US DOE BestPractices Steam System Sourcebook
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Thuc hanh tét nhat thong dung cia khu vue san xuat

* Giam khong khi thira

Lap dat thiét bj thu hoi nhiét

* Lam sach bé mat trao ddi nhiét cta lo hoi

» Cai thién viéc x(r ly nudc dé giam lugng nudc xa day 10 hoi
* Thu héi ndng lvgng tir qua trinh xa day 16 hoi

*  Gia tang/Khoi phuc vat liéu chju Ira ca 16 hoi

*  Gidm thiéu sd luwgng 16 hoi van hanh

* Toi vu hda lvu lvgng hoi xa cda binh khir khi

Phén_2 3 Ngudn: US DOE BestPractices Steam System Sourcebook
2 Gisal 5
B gem ®

Thwe hanh t6t nhat théng dung cta khu vuwe Phan phéi

Stra chita cac diém ro ri hoi nuwéc
* Giam thiéu viéc xa hoi nudc

»  Dam bao ring duong 6ng, van, phu kién va binh chira ctia hé théng hoi nude
duwoc cach nhiét tot.

(O lap dong hoi khai céc dudng 8ng khong sir dung
* Giam luu lwgng qua cac tram giam ap
* Gidm syt ap & cac 6ng gbp

*  Xa nudc ngung khoi céc 6ng gép hoi

Phan_2 4 Ngu'{'m: LJS DOE BestPractices Steam System Sourcebook
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Thuc hanh t6t nhat thong dung cta khu vure HO tiéu thu

Giam lugng hoi st dung theo quy trinh
*  Nang cao hiéu qua clia qua trinh
»  Chuyén nhu ciu dung hoi sang mot nguon nhiét thai

* Giam &p suat hoi can thiét cho quy trinh, d3c biét |3 trong cac hé théng dong
phat

Cai thién hoi thap dp (hodc nhiét thai) dé cung cip cho nhu cdu cha quy trinh

Tich hop quy trinh din dén t6i wu héa ning lwong téng thé ciia nha may

Phén_2_5 Ngudn: US DOE BestPractices Steam System Sourcebook
2 Gisal 5
B gem ®

Thuc hanh t6t nhat théng dung cia khu vue Thu héi nuéc
ngwng

Thuec hién chuong trinh quan ly va bao tri bay hoi hiéu qua

Thu héi nudc ngung cang nhiéu cang tot

Thu héi nuwéc ngung co lugng nhiét cao

Thu héi nuéc ngung cao 4p nhanh dé tao hoi 4p suat thap

Phan_2 6 Ngudn: US DOE BestPractices Steam System Sourcebook
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Muc tiéu quan ly hé théng hoi nwéc cong nghiép:
Giam thiéu nhu cau s dung hoi, ton that nang luong, phat thai khi nha kinh
Quan trong nhat

NANG CAO PO TIN CAY CUA VIEC VAN HANH &
GIAM CHI PHi VAN HANH HE THONG HO'!!

Phin_2 7

" Gateway
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_E_ Pinbeavivir oS

Bai hoc danh gia thi trwd'ng hoi Hoa Ky

« Udc tinh tiét kiém nhién lidu — cac dy &n riéng l1é — dao dong tir 0,6% dén 5,2%

« Thoi gian hoan von wdc tinh nhin chung rat hap dan
Kéo dai tlr 2 dén 34 thang
s Hiu hét dudi 2 nam

« Tiém nang tiét kiém hoi nuwdc trong cac nganh cdng nghiép muc tiéu — hon 12%
lwong nhién liéu str dung

Phan_2 8




Céc linh vurec day hira hen cé thé tiét kiém nang lwong va chi phi dung hoi?
Str dung Cong cu xac dinh pham vi hé thang hoi (S55T) cia US DOE dé danh gia ban dau

SSST c6 tich hgp don vj IP va SI

Phin_2_9

® Gm @

Céng cu xac dinh pham vi hé théng hoi ctia US DOE - SSST

« SSST |2 mot bang cau héi dya trén phan mém duwoc thiét ké d& nang cao nhan
thire vé cac linh vuc quan ly hé thong hoi

 Chia thanh cac khu virc tap trung dién hinh cta hé théng hoi

* Cung cap cho ngudi dung diém sé biéu thi mic dé quan ly va déng vai tro
huéng dan vé théng tin hiru ich

» CoOng cu dé xac dinh cac Iinh vuc co hdi cai tién tiém ndng

» S8 KHONG dinh luong cac co hai tiét kiém nang luwong

Phan_2 10
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Ngudi dung SSST duw kién
* Nha may san xuat cdng nghiép
Gidam dac nha may
Quan ly nha may
K¢ sur van hanh nha may
* Cling c6 thé duoc st dung bdi nha may, té chire thuong mai
Phin_2_11
8 iom @

Hai dinh dang SSST c6 san

. Bang tinh Excel (Phién ban 1.0d)
Kha nang lién két gilta cdc nha may
* Bang tinh — Nhin va Cam nhan
* Nhap dit liéu thd céng
» Co6san hé don vi Sl / Mét

Phan_2 12
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To chirc SSST

*  Gidithiéu

* Dir lidu co ban cta hé théng hoi

* C&u hinh hé théng hoi

« Hoat déng van hanh hé théng tong thé

* Quy trinh van hanh gian (phan xwdng) 16 hoi

* Hoat dong van hanh phan phéi, ho tiéu thu cudi va thu héi
« K&t qua tom tat

* Budc tiép theo

Phin_2 13
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Lay dir liéu dau vao cho SSST

* Ngubn dir liéu:
» Céc phép do thuc té
* Nhéat ky van hanh dugc lwu trir trén may tinh hodc in an
* Thong tin quy trinh ti:
— Ky su nha may/hé théng phu trg/bdo tri
— Nguwei van hanh 1o hoi

e 26 cau hoi —thaoi gian du kién: 30 phut (t6i da)

Phan_2 14




Nhirng bwdc sir dung SSST

* Tai chuong trinh

« M SSST bang cach nhap dup chudt vao biéu tuong trén man hinh
» Xem lai cdc phan SSST dé xac dinh dir liéu ddu vao can thiét

« Lay d{ liéu dau vao

* Tuy chon dién phan dit liéu co ban cla hé thong hoi

» Cheén céclwa chon tra |&i vao phan SSST

Phin_2 15
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Nhirng buéc sir dung SSST (Tiép)

* Trén man hinh két qua tém tat, ghi cht diém dat dugc & cac phan chinh
* Sosanh diém dat duoc vdi diém cla cdc nha may tuvong tu
» Xac dinh va wu tién céac co hdi cai tién hé théng hoi

* Sirdung cac ngudn lwc dugce xac dinh trong phan “céc budc tiép theo” dé hod
tro trién khai cai tién hé théng hoi

Phan_2 16




: gisbal

_:%m " Gateway - tQIW
Phi€u ghi diém SSST — Két qua
» Tinh trang cta hé théng clia ban la gi?
* Cho phép xac dinh cac co hdi cai tién tiém nang va cac khu vure trong tam
Tom tat két qua S6 diém S6 diém
Céng cu xéc dinh pham vi t6i da dién hinh
CAU HINH HE THONG HO' 90 63%
HOAT DONG VAN HANH HE THONG HO'l 140 69%
QUY TRINH VAN HANH GIAN LO HO'l 80 63%
PHU'ONG AN TOI UU HOA PHAN PHOI, HO TIEU THU CUOI, THU HOI 30 58%
TONG DIEM BANG CAU HOI CUA CONG CUDANH GIA] 340 222,0
TONG DIEM BANG CAU HOI CUA CONG CU DANH GIA|  100% 65%

Phan_2_17

MNgudn: US DOE Steam BestPractices Program

Dién giai két qua tom tat

e Tong so diém co6 thé dat dwoc: 340 diém

".E' + Global
| MGAtEWAY

m “

* Diém trung binh duwoc bdo cdo vdi két qua tir hon 150 danh

gia nang luvgng:

Céau hinh hé théng hoi nudc: 62%

Van hanh toan bo hé théng hoi nuwdc: 69%
Quy trinh van hanh gian 10 hoi: 62%

Téng diém trung binh dwoc bdo cdo: 65%

Quy trinh phan phoi hoi, hé tiéu thu cudi va thu hoi nhiét: 58%

Phan_2 18




Dién giai két qua

» Sy thay d6i déng chu y vé diém sb cac hang muc
* Hiéu suat tot nhat trong hang muc van hanh toan bd hé théng hoi nudc (69%)
* Hiéu sudt kém nhat trong hang myc phan phéi haoi, ho tiéu thy cudi va thu hoi
nhiét (58%)
* Nhin chung, diém s& khiém tén cho thay co hoi dang ké dé cai thién hé thong
hoi nudc
» SSST cd thé duoc dung dé cai ti€n xu hudng

Phin_2 19
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Bai tap thuwc hanh SSST

* Ban d3 duoc giao nhiém vy danh gid hé théng hoi nuwdc tai mot nha may gidy va
bét giay

«  Giam doc K§ thuat & K§ suw K§ thuat cla nha mdy san sang cung cap thong tin
cho ban vé nha may

* M& SSST va nhap di liéu cé san cla nha may

» Xac dinh di¥ liéu con thi€u va quyét dinh khu vuec thich hop trong nha mdy cho
di¥ liéu nay

» Liét ké cdc co hdi cai tién hé théng hoi nudc ma ban muén nghién cru

Phan_2 20
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Bai tap thuc hanh SSST (Tiép)
* Nha may (va hé théng hoi nudc) van hanh 24 gid/ngay, 365 ngay/nam;
e (63 loailo hoi: dot than, dot HFO and dét khi ty nhién

* Lo hoi d6t than va d6t HFO dugc van hanh & phu tai co ban (cé dinh) trong khi
16 hoi d6t khi ty nhién dap tng dugc vai sy thay déi cda phuy tai

 Phu tai trung binh théng thudorng tuong rng véi ~ 65-70% tong cong sudt kha
dung

* Trang thiét bj do cla 16 hoi dwoc gidi han & ap suat éng gép va san lugng hoi

Phan_2 22




Bai tdp thuwc hanh SSST (Tiép)

* Chi phi nhién liéu cho 16 hoi hang thang (than, HFO va khi ty nhién) dugc theo
doi nhung khéng lién quan dén san luong hoi hodc mirc dd san xuat

* Hiéu suat chay cla 1o hoi dugc do dac 6 thang/lan bang thiét bi do cam tay
* B@é mat trao d6i nhiét bén ngoai 6ng thudng sach sé
» Bé mat trao d&i nhiét bén trong éng phai duoc vé sinh khodng 3 ndm/lan

* (O bd ham nuwdc trong 10 hoi dot than va 16 hoi HFO

Phan_2 23
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Bai tap thuc hanh SSST (Tiép)

* Viéc xa day cho tat ca cac 1o hoi dugc ngudi van hanh thyc hién tha
cong dua trén TDS (Téng chat ran hoa tan) va cac phép do dd dan dién
dugc thuc hién 1 [an/ngay

* MOt nha thau bén ngoai cung cdp dich vu xr ly nudc 16 hoi dya trén cac
chuyén tham nha mady hang thang

* Khoéng cé van deé gi véi viéc diéu chinh ap suat 16 hoi, muec nudc trong
bao hoi hay chat lwgng hoi

Phan_2 24
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Bai tap thwc hanh SSST (Tiép)

« Khéng chac chdn vé sd lwong bay hoi trong nha may; bay hoi da khong
duoc kiém tra trong mot thoi gian do cit gidm nhan vién bao tri; nhung
bay hoi van s& dugc kiém tra va slra chita/thay thé néu qua trinh san
xuat bj anh hudng

* Cac bo phan trong hé thong hoi dwoc kiém tra va bao dudng chi khi
ngudi van hanh hé théng bao cdo su co

e Luong nudc ngung thu hdi trung binh khodng 50% dwa trén lugng nudc
bd sung

Phin_2 25
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Bai tap thyc hanh SSST (Tiép)

* Trong qua trinh kiém tra toan bd nha mdy, cé nhirng nhan xét sau:

* Trong cac khu vyee thiét bi phu tre, hau hét cadc dudong éng phan phéi hoi nuéce va cac
b6 phén cla hé théng dwdng 6ng nhu dugc cach nhiét tét.
* C6 mot s6 doan dng hoi va van bj thiéu I&p cach nhiét & khu viyrc con lai ciia nha may.

» Khong c6 bang chirng cho hién tuwong bla nwdc xay ra

* Khéng cd ké hoach quan ly ro ri tai nha mdy va quan sat thay mot vai
diém ro ri hoi nhd

Phan_2 26
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Hwéng dan thwe hanh SSST

* DGi vdi thong tin nha mady duoc cung cap san, hdy nhap dir liéu dau vao
cho SSST va dua ra diém s6 cho tirng phan SSST va danh sach tom tat

« DG&i vdi tat ca cac cau hdi ma di liéu dau vao khéng cé san hoac khong
day du, hdy néu rd cich ban sé cé dugc théng tin can thiét trong
chuyén thdm nha may cla minh

* Dua trén két qua phan tich SSST cla ban, h3y phat trién danh sich cac
hanh déng vu tién dé dat duogc muc tiéu bao toan ning lwong trong
nha may

Phan_2_27
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Két qua bai tap thuc hanh SSST

TOM TAT KET QUA TU CONG CU XAC DINH PHAM VI HE THONG HO'l

SO PIEM SO DIEM
TOI DA CUA BAN

CAU HINH HE THONG HON 90 36
HOAT DONG VAN HANH HE THONG HOI1 140 70
QUY TRINH VAN HANH GIAN LO HOI 80 49
PHU'ONG AN TOI U HOA VIEC PHAN PHOI, HOQ TIEU THU CUOI, THU HOI 30 2
TONG DIEM BANG CAU HOI CUA CONG CU DANH GIA 340 177
TONG DIEM BANG CAU HOI CUA CONG CU DANH GIA (%) 52,1%

Ngay hoan thién bang cau hoi 6/6/2011
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Két qua bai tap thwc hanh SSST

CAU HOI XAC DINH PHAM VI

1. CAU HINH HE THONG HO!
CHI PHIi HO1

B e mm @

hens

SO DIEM SO DIEM
101 DA CUA BAN

SC1: Tinh chi phi nhién liéu dé sinh hoi 10 5
SC2: Xu hwéng .chi phi nhién liéu dé sinh hoi 10 5E—
TIEU CHUAN HOVSAN PHAM i
BM1: Do lwong tiéu chuﬁ.n hoi nm‘rc!sé_n pham 10 0
BM2: Xu hwéng tiéu chuan hoi/san pham 10 0
DO LUONG HE THONG HO! " i
MS1: Do/Ghi cac théng s6 nang lwong téi han cia hé thong hoi 30 21
MS2: Cwong do do lwu lwong hoi 20 54—
DIEM CUA CAU HINH HE THONG HO!I 90 36
Phan_2_29
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Két qua bai tap thwc hanh SSST
2. QUY TRINH VAN HANH HE THONG HO1
BAO DUONG BAY HO1
$T1: Thwe hanh bao dwéng bay hoi 40 8§
KE HOACH XU LY NUGC
WT1: Xt Ly Nwére - Dam Bao Chirc Nang 10 5
WT2: Lam sach cau can 1o hoi bén trong/bén ngoai dng 10 5 <
_WT3: Do TDS 16 hoi, toc dd xa day phia trén/dudi 10 5
BAO ON HE THONG
IN1: Bao on - Nha may 10 hoi 10 10
_IN2: Bao &n - Phan phoiH tiéu thy cudilThu hoi 20 14—
RO Ri HO
LK1: RO ri hoi - Mire dd nghiém trong 10 8
HIEN TUONG BUA NU'GC
WH1: Bua nwoc - Mirc dd thwong xuyén 10 10
DUY TRi VAN HANH HE THONG HO1 HIEU QUA
MN1: Khao sat thiét bi quan trong cua nha may hoi nwérc 20 5
DIEM CUA QUY TRINH VAN HANH HE THONG HO1 140 70
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Két qua bai tap thuc hanh SSST
3. QUY TRINH VAN HANH NHA MAY LO HOI1
HIEU SUAT LO HO1
BE1: Do lwong hiéu suat 16 hoi - Tan suat 10 5
BE2: Do nhiét dé khi thai, 02, CO 15 El
BE3: Kiém soat khéng khi dw cua 16 hoi 10 7
THIET Bl THU HOI NHIET
HR1: Thiét bi thu hoi nhiét 16 hoi 15 3 —
TAO HO1KHO
DS1: Kiém tra chit lwong hoi 10 10
VAN HANH LO HO1 TONG QUAT
GB1: Diéu khién xa day 16 hoi tw dong 5 0 «—
GB2: Tan suat bao déng mirc caolthap cua 16 hoi 10 10
GB3: Tan suit dao dong ap suat hoi cla I6 hoi 5 5
DIEM CUA QUY TRINH VAN HANH NHA MAY LO HO! 80 49
Phan_2 31
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Két qua bai tdp thwc hanh SSST
4. QUY TRINH PHAN PHOI, HO TIEU THU cUOI VA THU HOI
GIAM THIEU LUU LUQNG HO1 QUA PRV
PR1: Cac phwong an giam ap suat hoi 10 10
THU HOI VA TAN DUNG NUO'C NGUNG CO SAN
CR1: Thu héi va tin dung nwéc ngwng cé san 10 6 —
SU DUNG NUOC NGUNG CAO AP DE TAO HO'1 THAP AP
FS1: Thu héi va tan dung hoi flash ¢c6 san 10 6
DIEM CUA QUY TRINH PHAN PHOI, HO TIEU THU CUOI VA THU HOI 30 22
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Cac buéc tiép theo cua bai tap thuc hanh SSST

* Cau hinh hé théng hoi
* Tinh toan chi phi hoi nudc va xu hudng
* Twong quan chi phi hoi nudc véi san xuat va tiéu chuin

* Thuc hanh van hanh hé théng hoi nudc
» Tich hop k& hoach quan ly bdy hoi
*  Khao sat bao 6n hé théng hoi trong nha may
* Diéu tra nguyén nhan gy ra hién tuong déng cau cin bén trong 8ng
» Panh gid nhu céu kiém tra dinh ky thiét bi cla hé thong hoi

Phin_2 33
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Cac buérc tiép theo cha bai tap thuc hanh SSST

* Thyc hanh van hanh nha may 10 hoi
* Tinh todn va khuynh hudng clia tirng 16 hoi va khuynh huéng & hiéu sudt sinh hoi
toan bé nha may
» Kiém tra thiét bi kiém soat khéng khi du va thiét bi do tai hién trudng
*  Khao sat bd ham nudc
* Nghién cru viéc thu hdi ndng lugng nhiét tir xa 1o
» Caithién viéc kiém soat xa day 16 hoi

* Phan phoi, HO tiéu thu cudi & Thu hoi
» Téi wu hda tuabin ddiap
= Cai thién viéc thu hdi nudc ngung va thu hoéi hoi flash
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Nhirng di€m chinh / Muc ¢an hanh déng

1. S dung phuong phép ti€p can hé théng (phan tich chénh léch, so sanh vai
BestPractices) dé xac dinh cac co hdi tiét kiem nang lwong tiém nang co thé ap
dung trong hé théng hoi nudc

2. Céng cu xac dinh pham vi hé théng hoi nudc (SSST) cia DOE Hoa Ky cé thé
duoc s&r dung dé xac dinh nhitng co hoi cai tién nay

3. N6 hoan toan “mién phi”

4. SSST cling c6 thé duoc sir dung lam bang cdu héi tiép nhan dé thu thap thong
tin so bd & cap dd nha may

5. N6 chira 26 cau hoi va khéng mat qué 30 phat dé hoan thanh
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Phan 3: Cong cyu MEASUR ctia US DOE (MEASUR):

Téng quan vé MEASUR clia US DOE
Cong cu MEASUR

Panh gia MEASUR

Téac dong dén chi phi tién ich

Hiéu suat |0 hoi

Bai tap thyc hanh

Phin_3_1
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L& hetisé 2
Diu ning (HFO)

Lé hoi st 1
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Lo hoisd 3
Khi thién nhién

Bign luoi
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Mhu ciu hoi cao dp

Nhu c.‘}u diing dién

P tai nha may
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Jhong kh Hé thong hoi
1
v Nude bo sung
Xa ra kénh nudc thai Nuwde ngung qua trinh

Tua-bin ngung
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Cong cu MEASUR cua US DOE

* CoOng cu MEASUR

Phan mém danh gid ning lwgng san xuat dé giam tién ich
Dang trong giai doan Beta vi US DOE lién tuc b6 sung céc tinh
nang mai lién tuc

: |'.1 E.—. SLIR * Tai xuéng mién phi tir trang web DOE Hoa Ky —

Towtiizad |ipdate howd .
Vi 08 etz Befesse Nl
Risenineg M3 Mt Trg.

MEASUR

https://www.energy.gov/eere/amo/measur

Tim kiém US DOE MEASUR trén internet

Tai xuBng va cai dit — tao 161 tt trén man hinh nén

Ty déng kiém tra cac ban cap nhat va cho phép ban tai xuéng
phién ban cip nhat dé ban cd san phién ban mdi nhat méi khi
ban chay no

Phén_3_3

Cong cu MEASUR ctia US DOE

* Cong cu MEASUR

" Gateway

& i o
_! Pinbeavivir oS

* Hién ciing c6 san TRYC TUYEN!
e Ramat vao thang 8 nam 2022

* https://measur.ornl.gov

* Moi thir phai giéng hét vdi phién ban da tai xudng

« Mot s6 thir nghiém va kiém tra bd sung dang dién ra

Phan_3_4
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Cong cu MEASUR ctia US DOE (Tiép)

-]
©EenercY
Energy Elftiency &
Renewabie Ensrgy

-f|q~¢_ru:n arwne? § E

(O MEASUR

\Walcome tn e most efficient wey o manage and aplimize your faciities” systems and equipment.

1o

Phan_3_5
2 Gm ®
SE = Cai dat
ol = | e Muc ddu tién phai
= ' kiém tra
e - e D3t tat ca cac gia tri
— madc dinh cla don
—— . vi, chi phi, néu ¢é

Purp Sesings

Process Heating Seings

thong tin

Fan Sedings

Steam Semings

Tulprizt Sagings

Point Settngs

Phan_3_6
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Nhirng wu tién cta US DOE

[ N EE——— VeASUR

B Aseennment Setiings [ coomtions

oo e p— N * Ngudidung cé su linh
o e e e hoat hoan toan dé chon
s Y. : (IP) mac dinh hodc chon
bty I, 2 don vi tuy chinh cho céc
= — : tham s6

ool e T o * NGi chung, dé la My la
i Pt : loai tién té dé giao dich

Esuipment Hies.

nhat nhung van cé san
mot so loai tién té khac

Dparates CandBaons 3l Wi of Asssammant
e —

e HELP ludn & bén

Phin_3_7
.";s;u'aal
B G
[
e AT
General Calculators

Pro-Assesiies Saening
i N i

TAt cd céc cong cu

« MEASUR cd nhiéu cong

Combines Hes ant Poser

Cerdistt & iy sceslhg of e Colsa cost dimign fom CHP cu

o * Caccong cuy théng
i I S S (GRS ASsccatad Wi 1 Tnsamen| thu’é’ng cé tl’nh cét

ngang va KHONG danh
Fowel Factar Correcsion P ~ e
anty o capantaron (m AR reai T imirey e pomer Bxcton s o proeosed et rleng cho he thOr‘Ig

00, Smnqu
SR Carthon it (C0;) Smmsions bir given ekchicly and hel ues

e
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Cong cu théng thwérng — Bd chuyén déi don vi

ENERGY ;

Phan_3_9

UNIT CONVERTER
Power v
1 00036
v Caggjotes pes howr (347 ¥

Sensh ermal unds per sacend (Bluds)
Bedish thermai und per how {Biuti)

Cong cu tinh hoi

Steam Calculators

Steam Propedies
Calcutats o proparfies of staam. vin IEWS R7.67

Salussted Propariss
Calcusals e proparfies of saturated steam. via LAPWS 797

Steam Reduction
Quantity he enargy SEVNEs ASsocaled Wi reducing steam use,

Stack Loss
Daterming he anvound of heat st in the boder stack pas

Bolier
Detenmine the amount of fusl ensiay feguired 10 produce sKEm in bafel

Steam Turbine
Calcutale e snedgy genersiss or steam outiel condibans for 8 sieam turbine

ECEER

Pipe Insutatian
Craantiy tho energy savings associaled with insulaiing hat pipes.

Tank Insulation
Cumriify Ine ey savings associaled with msdlatrey hat fanks

Boller Biowdown Rate
Calcudaio the bicwdawn rso of & boder

Dessrsion
Disbermine the requited water and sieam Nows fof 8 requited feedwaber mass liow

Flash Tank
Ditastmnine the Mmiss fows and properies o4 aiy fesulling eullel gers andior iguid far given nlit canditiong

PRV
Calcidaie e properiies of steam afler & pressunes Brop willl OPLONE desupetaatig

Phan_3_10




Header

Calcuiate the combinsd steam properties of mullipls steam misls

Heat Loss

Calcusate the enengy (heat) loss and outht stearn peoparties given inlet steam conditions and & % heat loss

‘et Steam 1o Heal Water
Estmate energy savings when vent stream is used o heat water using a steam fo fiquid heat exchanper

Heat Recovery From Condensing Heatl Exchanger
Estamate energy savings when stack waste hest is recovered using condensing heat exchanger to heat boiler

B v

hens

Cong cu tinh hoi

e Nhitng cong cu nay dua
ra mot phan tich nhanh
choéng

e DPinhlugng cdp dod 1

foed water
Feedwater Economizer
Estenate enargy savings when stack waste heal is recovered wsing nen-condensing heal exchangar o heat
boder feed waler
Phan_3_11
Q‘ < Glabal
eyt GACRWEY
=]
T
w
B

&
g
b
b

eoanee

[hi Explwtion

Pump Calculators

Pump Head Too!
Calcuts pump et usng IMes snd oul pressiies, skvalan and ppe dametsr

Specitic Speed
Caioytate the opbmat spechic spead for @ pump and the panalty due fo non-optmal apamban

Pump Achinvatie Eficency
Estmals the achisvabile pump efoency for vancus pump styes based on ANSIHI 13.2000

Pump Curve

Davian & pamp CUre and axgions Tia Stects of changes in head fiow, UM speed and impaial
i

ENERGY

Cong cu tinh hé
théng bom
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Welcome to the
MEASUR Dashboard!

Here you can view, manage, and rollup your

assessments!

Welcome
000000000

B Gioba [0
. +Gateway HEE wiiah

Bang diéu khién
MEASUR

Phan_3_14

Create New Assessment

B Gioba (g
. +Gateway NS st

MEASUR's -
MoO-dun danh
gia




2 Global [0
. rGateway e

Welcome to MEASUR's Steam System
Assessment Module!

MoO-dun danh gia
hoi nwédec cha
MEASUR

per right hand comer for detalied
sesament!

Phan_3_15
B Gioba (g
e+ GAtEWay iR
L& ] vastmaness aun 18 20z S o §'1'¢. o
Assessment Settings Cpenfion: Bouker Huade: Turhine
[+] =]
UKIDD STEAM AMPLE SETTINGS HELP

System Basics Help N N
Phan dau vao -
Cai dat danh gia
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Ersigiit Dogl G balinde  Miryirwings Litweanion Muliadin Marisisl] Fusiguass Shona Tardt Lyghu
Catalan Duich Gank igbe warkati Lugante Mo Pusji Enin Tatw Lmeh
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Chinase Tiadanal) Flgne  Housa Malan e Sed Mulagasy Hranpan Sant Sl Tumg Vil
Coskar Fanier  Haaalan Jaganasa  Wpgyr Matiy Dl (el Samkit Epanih Tuskan Tnbe

Man Fitee Tacee pinl hour (1Y -

Enmy Capapuates 5] -

Pawit Vw1 -

Vactasm Presausy [ Bar svactas by ]

okime [ —le] v

iaran Flan | Eutie manes e e e -

Exiusprriert Notes

e

Oparating Gondions it ime b Assessmant

o 1 P syt i are
bsrechory o mppdcane

< Global i
«Gateway

e

hens o cat s st

Phan dau vao -
Cai dat danh gia
(Tiép)

[ prrr——— 1
Phan_3_17
B m @
D MEASUE

(a3

BB ~ssessment Settings B Operations 3

Headesr

CTPERATING CONDITIONS

General Details

Dparating Hours
Site Power Import

[ [evso

Yalue Required

Make-up Water Tamperatuns 10 [me
Energy Cosis for Operation

Fuet T

Electricity 005 |

Make-Lip Watesr Cost

Crarkon Ermissions From Fucat

7 925161546875

Energy Source
Fuel Type

Matural Gas

Rimtural Gas

Tolal Fuel Ermissian Output Rate 50,29

Catcuate hat GOy Emigsions from Mixed Sources

Carbon Emissions From Electricity

Zip code [oooon ) il
eGRIO Subregion LS. Average

Total Emission Oulput Rate [ELEES

Phan d&u vao -
Van hanh

Phan_3_18




(D messur

Assessment Settings a ‘Operations

n Boiler

BOILER DETAILS

Phan dau vao -
Lo hoi

Boiler Cembustion Efficiency |Bs £

TCafeulate Efficizncy

Blowdown Rate |5- |°)'.

Calculate Biowdown Rate

i the blowdown flashed? [No v

Preheat Make-up Water with Blowdown [no v

Steam Temperature |200 [%c]

Deaerator Vent Rate o [%]

Deaeratcr Pressure [3 | bar |
Phin_3_19

Phan d3u vao - Ong gép

(D) MEssUR.

€D :ssessmeni setings (B operatons

HEADER DETAILS

HEADER DETAILS

Meimbar Of Headers 1 Number Of Headers |1 v
Condensate Retum 5 Condensate Retumn

3
Condensate Retum Temperature: i C Return Temy en [t]
Fissh Condensate Retum [ v Fizsh Condensate Retum [ v
High Pressure Header High Pressure Header
Fressurs [ ] I: Pressuie |!9
Process Siéam Usage [ [ine Process Steam Usaoe s
Condensate Recovery Rate [ [#] Condensale Recovery Rate |s0 %]
Heat Loss a1 = HeatLoss it I

Phan_3_20




wasm * GAtEWAY el

a :‘;?::hal ! @

Phan dau vao — Tua-bin

& sk

TURBINE DETAILS HELP
W Consensing Turtine Turtine Help | 55 ‘
nemmpl;Eﬂua'q T L Falermedsiiod it o = | L &1
Generaos Eficeney © | ST Ml Stage < OB | G |
Donenset Pressure L1 ) Isentropic Effiency Ml Stage <1OMW | | & |
Cperaticr: Type Fower Gesgrshon v The energy removes a5 4§ Ml Stape > 10MW | 7%
Fieed Fower ksl {enhogyn = ey mil { . i :
ke [0 Ml Stage > MY | &
B High Prassuie 10 Low Prassice tighet
ieriic Eiiey = SOURCR! Hitps. MWW Siot-urbe. comTurbineCalcutator
Generaiw Efieny 10 |
et g e Y
Fineg Fiow L)
Phan_3_21

e, GLEWY s

a :‘;?::hal ! @

| Baseline ~ | 6 — b

Click-cn and mouse-ever equipment and components for mare
detads.

Boiler

:

So’ d6 hé théng
hoi nwdc

[}
HP W LP

4 |'T‘urtune

0.3 by

25 thr

AT BTN
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Tém tat hé théng hoi nwéc

RESULTS HELE ‘cosT 8L
]
STEAM SYSTEM SUMMARY 2.7B9.0 kW
H Stanm TTELB RN |
505 the 5080
Toral Operwing Cost S04 Howte |
310,060 094 52,190,000
Emisslons From Fual 6248081 Boiler 14185 Gihr
i e ' 9 Lt Gast I
o Total Sfye
£2.480 81 |
©.25 mmin
e 132,803 12 m*
Unt Cost | l
Total Siye
510,050 894

AL STEAM COST

Phan_3_23

Medium Prassure

a < Glabal

e, GLEWY

Loss 2 Glhr | 2.5%)
Lesses 43 GIfhr [30.4%)

5@lihr {3.3%)

" DtherL High Presstie Heager, Low Pressane Header Condensale. Deasraiin Vent Condensaie Fiash Tank

Turkine Generstion 10 E1'hr [7.0%}

m @

Hé théng hoi

Sankey

\nretumed Condensete § GI/hr {6.2%)

Condenszie 24 Gl {16.8%)

nwdc — biéu do

Phan_3_24
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S iy

Cac tinh nang chinh cia MEASUR (Md hinh ho'i nuérc)
* Lya chon M6 hinh 1, 2 hodc 3 6ng gdp ap suat khac nhau
* So d6 M6 hinh hé théng hoi
« Tém tat Nang lwvgng & Chi phi

* Udc tinh lwgng phat thai moéi truong

Phan_3_25

® Gm @

Cac tinh nang chinh cia MEASUR (M6 hinh hoi nwérc)

* Thiét bi chinh dwgc mé phong:
* Lo hoi
* Ho tiéu thu
* Tua-bin d&i dp
* Tua-bin ngung
* Binh khtr khi
» Ton that do bao én
* Xaday
 Binh flash (binh béc hoi)
e BO trao déi thu hdi nhiét

Phan_3_26




Phan danh gia hoi nwdc trén MEASUR c6 thé danh gia cac dw
an cai tién hoi nwéc quan trong

» Sy thay doi vé nhu cau hoi nudc + Thu héi ndng lugng tir xa day 1o
* Hiéu suét |6 hoi * Thu héi nwdc ngung

« Cacloainhién liéu thay thé * Thu hoi nhiét

« Tua-bin hoi * Thu héi hoi flash

.... Va nhiéu tinh huéng khac trong dv 4n

Phan_3_27

Trang danh gia (Ché dé xem danh cho nguéi méi)

(2 MEASUR

| rsesenen

Explore Opportunities Modify All Conditions
Novice View Expert View

Now that you have setup your system and have baseline information, m—
create duplicate baseline conditions to find efficiency opportunities.

Data will be copfed from vour current beseline condiion

Phan_3_28




151 FEASUR

Explote Opporiunilies  Modify All Conditions

Siusiin Vi Enpart Widw

Operations ®  paie: ®  Header ®  Tumbine ®

BASELINE MODIFICATION

Denerat Details
Operating Hows

Now that you have setup your systern and have
baseline information, create duplicate baseline
conditions to find efficiency opportunities.

‘Site Power Impor
Takea-up Water

T

Energy Costs for Oparaton
Fual

Electricity

Wakee Lip Water Gost

7235151846876

Carbon Emissions Fram Fual

Enargy Source | st cas
Fuesl Type | at G
Tatal Fuel Gutpue  [sn 26

Rate

Caculdte Nat OO Emssions fom
Misnd Soarces

Cartan Emisskons From Electricity

Trang danh gia
(Ché d6 xem danh
cho chuyén gia)

Zip tode {pooon
eGRID Sutrregwn Lt Average
Total Emission Cutput Rale [ag 67

Phan_3_29

CaTpbe

{4 Steam Example | P |

Lkl M IR Th SR AM

Execulive Summany  EreySUSmEN  Losses Diagmm  Repotompes  ImuiSumman Fachyint Sankey

Basalisn Rumova Turbines. Flash Condussate Incigasa Condanset Recovary Scwrania &
Pragane Sevhags (%) = =
0% -— 0 PR— ]

Fowear Cost (Sy) 2400960 T 6 1368170 LS Te00 960
_Swingm - ASILER EATE AT [}
Fussl Cem (S} oI A nAR piv T BN

_s'.\.g. = 2348TH s 2457 ]
Maste-up Water Cost {§iyr) A4 ase 30 3% A0 FEES A4S

S - £ o 2029 o
Asnual Com (3] I 20,005,155 FEIL T AELI LR
el Svings 3] - gLy e 00 50 [}
Implamumaton Cost £ = = = =
Fayanck Perizd morfa) = - - - -
Seloctad Enargy Projeces -

Opurations
Diperatines Dipetntions

Bodtications - Tt Boder et Opsnrtions

Bao cao
(Toém tat diéu
hanh)

Phan_3_30




" Gateway

hens

US DOE MEASUR

e M& MEASUR
e Phién ban d3 cai dat

*  Phién ban tryc tuyén <

» B&t dau & “Settings”
e Cai dat téng quat
e Cai dat hé théng hoi

¢ M®& hai clra s6 MEASUR trén trinh duyét
*  Danh gia hé théng hoi
e CoOngcutinh

Phan_3_31
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hens

MEASUR (Cai dat hé théng tong thé)

D) MEASUR - (=] =
LS DEPARTMENT OF
Energy Efficiency &
Renewable Energy General Setlings ~

[ e[

T P e e ——

Addd Niw = Lengungs Transiate Application Using Soogle Transiate

Currancy [= -

Units of Messurs il _
@abatric

Enargy Rasull Uit Gigajoutas (G0 -

Harmae

Bl Al Assescmenls
Dottt Pansl Tabk EReults
¢ Calp
Data Explorstion

Enargy Costs for Oparation

Al Calcidators Fusi

sia| Staam |as wiliy) 1E8

Elsctricity [

Compressed Ar (a5 utlity) 002
it Fuasl &

Wter o

Wastawater [

COp Savings Settings ~

Pump Settings -~

Process Heating Settings ~

Ol Matermis
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Q " Gateway -::-1.

MEASUR (Panh gia hé théng hoi nwérc)

o

kil MEASUR

Enargy Efficiency &

R able E
REW TSR Welcome to the most efficient way to manage and optimize your facilities' systems and

] eauipment

Create an assessment to model your system and find opportunities for aficiency of run calculations from one of our many
property and eguipment caloulators
Get started with one of the following options
If you need help at any point along the way, click on a & User Manual ioon

=

Exarr

View Assessments

Wity Exaaitiple — -
- Toy Factory
B Treasure Hunt Example

& Process Heating - Fuel Exa

Compressed Alr

Process Heating

Datn Exploration

Pump

Al ol

ntors

Soriorml

Phan_3_33
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MEASUR (Cai dat hé théng tong thé)

[ 1 ] B-o B sover B Header B v

STEAM EXAMPLE SETTINGS HELP

Cisrancy i =i System Basics Help

Linies of Maasurs

Your syatem basks i e e jits of mEanuiE anda athet informaton relsted 1o he

1 beie thas

LR
By detuill from yoit deectorny or

sevamenl The

seslfings e mmtisr

Prassiss Measur

it Bar gauge ar}

- = e i D Customized Tor TNis Assesame
Temperatire Mussuramant Dogroes Colsim ('] ~
Specitic Enthaloy Filojoules por Kiagrams (hitg) ~|
Spmcic Entropy Kiinjeiims por Kiiagram Fakin (k4kg-%)

Spmcific Vekime

Mitsa Flow v s B (ETr ~]

Enargy nales (6) ~
Fawee Kilowattn (W) ~]
Vacuum Pressurs Har absokite (hara) ~]
Vokme i b ) < _
Welume Flow Cushiie rovwhers pes ssnte {mYimin) -

Equipment Motes.

Operating Ci at ime of Assessment
T 1
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T e

“ Assassment Settings ﬂ Operations “m n Header “ Turbing
DPERATING CONDITIONS HELF
General Details _ = ‘Steam Operations Help
Opsrating Haurs E.um rreve

Site Power import | =000 | e Entar menn e data 1o calcuiste yous

it i MEASUR (V4n
S : hanh hé théng
hoi nwadrc)

Hake-Up Water Cost [eescamizas085

Cairbon Emissicns From Foed

Endrgy Source NalTE Gas -
Fual Type | Natursl G P
Total Fuel Enissian Cutpul Rate [47 sss3s600a4823 T =

Coicuite Nl g Eminiona T Ml Seuces

Cartion Emissions From Eloctricity

Zip cone |conan

SGRID Subregicn U S Average

Total Emisson Cutpul Rl [amor —  [wuoywwm
Phan_3_35
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Dién nang tlr lwédi dién (hodc
phat Ién luwdi)

Neubn dién Bién ludi * MEASUR yéu ciu théng sé dau
tai nha may {B2d vaoMEASUR) vao cho lugng dién nang tir ludi
S i dién quéc gia
* Dién ndng tlr lwdi két hop vai
Téng nhy ciu dién ning clia nha may dién nang ty san xuat tai nha may
la phu tai cha nha may
* NE&u nha may nay la nha mdy phat
dién |én ludi thi dién mua phai
mang gia tri am
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Co Cau Gia Dién

* Sy hiéu biét thau dédo vé cau truc gia dién la diéu can thiét dé danh gia
tac dong thuc sy cda bat ky su thay déi quy trinh nao

* Chi phi dién trung binh ndi chung khéng phai la chi phi ma mot co s& sé
bi anh hudng do tang hodc giam murc tiéu thu dién

» KHONG duoc dua chi phi cd dinh vao phan tich loai tac dong clia
MEASUR

Phan_3_37
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Chi phi str dung dién

« Cap dothongtintht 1
*  Hoéa don str dung dién hang nam: 4.860.000 S
¢ Tiéu thy nang luvong dién hang nam: 43.800 MWh

* Chi phi str dung dién c6 thé duoc tinh nhu sau

S B 4,860,000 T $
SR = e 500000 " kWh

» Nhung chi phi nay cé thé KHONG DUNG khi st dung trong phan tich
MEASUR

Phan_3_38
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e i i

Chi phi str dung dién

Cap d6 thong tin thar 2

* Hoda don sir dung dién hang nam: 4.860.000 $

= Tiéu thu nang lugng dién hang nam: 43.800 MWh
= Chi phic6 dinh: 480.000 S

*  Giam mtrc tiéu thu ndng luvgng sé KHONG lam thay déi cac khoan phi c¢d dinh va
do d6, chung khéng nén duoc dwa vao MEASUR

= Chi phi st dung dién cé thé duoc tinh nhw sau

(4.860.000 — 480.000) 010 $
43.800.000 T kWh

ElectricCost =

* Chi phi nay c6 thé DUNG dé sir dung trong phan tich MEASUR, néu nhu cau
dién bi anh hudong

Phan_3_39

" Gateway

& i )
! Plsbimrier e

Chi phi str dung dién

« Cip do théng tin the 3
*  Hoa don st dung dién hang ndm: 4.860.000 $
e  Tiéu thu nang lvgng dién hang nam: 43.800 MWh
«  Chi phi ¢6 dinh: 480.000 $
= Chi phi nhu cdu hang nam: 876.000 $
*  Chi phi ndng luong hang nam: 3.504.000 $

« Né&u nhu cdu dién KHONG bi anh hwéng thi chi phi nhu cau KHONG duogc dua
vao MEASUR

» Chi phi st dung dién c6 thé duoc tinh nhw sau

(4.860.000 — 480.000 — 876.000) 0.08 $

Bigcckieass— 43.800.000 Wh
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Chi phi str dung dién

Cau hinh khac nhau

= Chiphi nhu cau: 14,60 5/kW/thang

e Chiphinang lugng: 0,08 S/kWh

= MEASUR chi c6 méot 6 (S/kWh) d€ nhap di liéu dau vao
$
Kenergy = O.USD‘M
$ 1 thang $
Kitemana = 1467 théng( 730 h ) = 00207 0n
. $
ElectricCost = K,yergy + Kgemana = O,IOM
Phan_3_41
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Chi phi nwo'c bo sung

Gia mua nudc

Chi phi bom nuéc

Chi phi xtr ly nuéc

Chi phi nudc thai ???

Nhiét d6 nuwdc bd sung la mét bién quan trong
St dung 20°C lam vi duy cho hé théng hoi

Chi phi théng thuong la 0,66 S/m?
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e

Lwa chon nhién liéu trong MEASUR

* Hoi & Nudc néng + Nhién lidu sinh khéi
*  Khong thuc sy ap dung trir khi nhdp tryctiéptir +  D3u diesel sinh hoc
nha may khac « Bamia

S s . GO, v.v.
* Khi thién nhién

g e ; * Khi thién nhién
= Nhién liéu tir dau mo L

ool . o Céc loai khac nhau

* Dau diesel (dau nhién liéu #2)
* LPG « Nhién liéu khac
* Cdc hydrocacbon khac, v.v. +  Than céc

+  Khi hydro, v.v.

+ Nhién liéu hdn hop (do nguoi dung
xac dinh)

Phan_3_43
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Nhiét tri nhién liéu
» Ham lwgng ndng lwong cla nhién liéu dwoc xac dinh bang qua
trinh chay
» Qua trinh chdy bat dau va két thic & nhiét d6 moi truong
* Nang lwgng giai phong trong qua trinh chay duoc do

— Lwong nhiét dot chay nhién liéu (nang sudt téa nhiét va nhiét tri)

* Nhién liéu chtra hydro sé tao thanh nudc trong qua trinh chay

CH.+20,~ CO,+2H.0 +Energy Release

Phan_3_44




B om @

e

Nhiét tri cao (HHV)

* Nudc (H,0) hinh thanh trong qua trinh chdy ban dau la hoi
nuwdc nhung ngung tu trong qua trinh thi nghiém nhiét tri
«  MOoi kg nudc giai phong ~2.325 k) ndng lugng bang cach ngung tu

— S giai phong ning lugng nay duge do bang Nhiét tri cao

* Tai Hoa Ky, HHV |a quy wéc chung

—  Ngoai l& chinh la Tinh vye tuabin dat

CH4+20,— CO,+2H,0O +Energy Release

\ﬂ_/
condensate

Phin_3_45
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Nhiét tri thap (LHV)

* Nhiét tri thap Ia nang lwgng duoc gidi phéng tir qué trinh chdy ma khéng giai
phdng nhiét an tir qua trinh ngwng tu

« Nhiét tri thap thudong duoc xac dinh b:‘?mg cach tinh toan tlr nhiét tri cao va
thanh phan nhién liéu

* Trong hau hét viéc van hanh 10 hoi, khdi thai sé thoat ra khdi |6 hoi ma khéng
ngung tu

* Nhiét tri thap |a quy vdc & hiu hét cac nudc trén thé gidi
CH4+20,—> CO,+2H»0 +Energy Release
S

Steam
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Nhiét tri cao va nhiét trj thap

* Sy chénh léch vé gia trj gitta nhiét tri cao va nhiét trj thap phu thudc vao ham
lwgng hydro trong nhién liéu
= Su chénh léch cua khi thién nhién (Khi thién nhién) la 10%
Su chénh léch cia dau nhién lidu 13 6%
* Sy chénh léch cla than la ~4%
Su chénh léch clia gb tuoi cé thé nhigu hon 20%

* Tai Hoa Ky, hdu hét nhién liéu dugc ban trén thj truéng dya trén nhiét trj cao
ctia nhién liéu

* Diém quan tdm chinh la tinh nhat quan
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Co ciu chi phi nhién liéu — Anh huéng cla nhién liéu
* Phan tich nén dugc hoan thanh bang cach s& dung chi phi tic déng

« Chi s6 tong thé vé cac co hoi tiét kiem cd thé dat dugc bang cach st dung chi
phi tdc ddng trung binh hodc chi phi du kién

* Nhiéu md hinh cé thé can dugc phat trién dé phan anh cac tinh hudng gia khac
nhau
Gia nhién liéu thuéong thay d6i theo mua

* Khinhién liéu tai nha may khéng cé trong MEASUR thi nén st dung nhién liéu
trong MEASUR tuong tu nhat
Chi phi nhién liéu trong MEASUR phai bang chi phi nhién liéu lién quan dén ning lvgng thuc té
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Lwa chon nhién liéu

* Nha may st dung nhiéu loai nhién liéu nén dugc md hinh
hda nhu thé nao?

« Anh hudng clta chi phi nhién liéu nén duoc sit dung
— Nhién liéu sé& thay d6i mic tiéu thu néu nhu cau hoi nudc thay doi
— Théng thudng, chi phi cao nhat 13 chi phi nhién liéu dwoc st dung nhwng KHONG
phai lic nao ciing vay
— “Chi phi téng hgp” thwerng khdng phan anh nhitng thay di thuc t&€ cla hé théng
- Chi phi téng hgp €6 mang lai mirc df tin cay trong két qua mé hinh

Phan_3_49

Lwa chon nhién liéu

e Viécgiam céng sudt bj
gidi han bdi kha nang
vén hanh chay tai
thiéu

Nhién liéu: Than

Chi phi: 170 $/tdn

Céng suit: 90 Tin/h

San lwgng: 65 Tan/h

Hiéu suit: 85%

= Van dé chay t6i da bj
gidi han bdi cong suat
dau ra lién tuc

Nhién liéu: Dau nhién liéu ning
Chi phi: 785 $/tdn

Céng suat: 90 Tan/h

San lrgng: 65 Tan/h

Hiéu suat: 84%

Nhién lidu: Khi thién nhién

Chi phi: 1,0 $/Nm?

Coéng sudt: 30 Tan/h

San lwgng: 20 Tan/h i .

Hidu sust: 80% ¢ Anh hwéng cha nhién
liéu trong hé théng

nay la gi?

— e ==
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Lwa chon nhién liéu

e Tl goc do chi phi
thusn tay — Lo hoi dot
khi thién nhién la lo

Nhién ligu: Than hoi tac dong nhat

Chi phi: 5,4 5/GJ

Céng sudt: 90 Tan/h

San lvgng: 65 Tan/h

Higu sudt: 85%

Nhién ligu: Heavy Fuel Oil
Chi phi: 18 $/GI

Coéng suit: 90 Tan/h

San lugng:

Nhigén liéu: Natural gas
Chi phi: 25 $/GJ

Cong suat: 30 Tan/h
San lwong: 20 Tan/h

Hiéu suat: 80%

* N6 cd chi phi san xuat
hei nurdre cao nhét!

Phan_3_51
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Théng s6 hoi:
25 bar va 375°C
Chi phi nhién liéu
trung binh

«  PG&i voi dieu kién van
hanh nay, “chi phi
nhién liéu trung binh”
la ~$13,6/G)

e Hiéu suit 1o hoi két
hop ciia nha méy la
83,9%

* Didu nay rat tét dé sir
dung kiém tra tinh
théng nhat téng thé
cua viéc str dung nhién
ligu

Nhién ligu: Than
Chi phi: 5,4 $/GI
Cong sudt: 90 Tan/h
San lugng: 65 Tan/h

Higu suat; 85%

Nhién liéu: Heavy Fuel Oil
Chi phi: 18 $/GJ

Céng sudt: 90 Tan/h

San luong: 65 Tan/h

Hiéu sudt; 84%

Nhién liéu: Natural gas
Chi phi: 25 $/GJ

Coéng suit: 30 Tan/h
San lugng: 20 Tan/h

Hiéu suat: 80%

— o — e e =

Phan_3_52




Chi dinh nhién liéu va chi phi trong MEASUR

B Gaom @

e

l

Pon | Chiphidién hinh| HHV |Don gia
Nhién liéu Vi [$/don viban] | [kJ/kg]l | [$/GJ]
Khi thién nhién Nm? 1,00 54.220 26,35
DAu nhién liéu sé 2| tan 1.500 45.125 33,24
Dau sb 6 (LS) tan 785 43.595 18,01
Dau sb 6 (HS) tan 797 43.764 18,21
Than Bitum tan 171 31.890 5,36
Than a Bitum tan 129 23.465 5,50
G6 twoi tan 22 12.215 1,80

Cai nay rat quan trong. Pon vj cia chi phi nhién liéu trong MEASUR dya trén NANG LUQNG.
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ED ~ssessment Senings 3 operations

System Setup /

B coier

n Header

OPERATING CONDITIONS

General Detaiis

Operating Hours
Site Power impart

hake-up Water Temperature

Energy Costs for Operation

i [eren
5000

Fisel
Elecinicity
Make-Up Water Cost

Carban Emissions Frem Fuel

Energy Source

Fuel Type:

Total Fuel Emmsion Output Rate
Calcaifats Mat CO; Emission om Mosg Seurcas

Carbon Emissons From E lecmcity

Natural Gas
Nalural Gas

50,28

Zip code
eGRID Subregion
Total Emessicn Oulput Rate

o000

107

T £
Phan_3_54

1 5. Average _
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Chi dinh nhién liéu va chi
phi tac dong trong MEASUR

= Thong tin vé Phat thai cung
cap Phamvil &2

e Cdac hé sé phat thai mic
dinh tlr co so dit liéu caa
Hoa Ky duoc cung cdp
HOAC sir dung cac hé s&
theo nha may va nhién liéu

cu thé,

néu hiét




Chi phi sinh hoi cta 16 hoi khi thién nhién

Lo hoi khi thién nhién cé nhiét trj cao bang 54.220 ki/kg
«  HHV =40.144 kI/Nm?

* San lwgng hoi: 20 Tan/h (trung binh quanh nam)
* Nhién liéu tiéu hao: 1.693 Nm%¥h (28 Nm¥phut)
* Chi phi nhién liéu: 1,0 S/Nm?
» Xac dinh chi phi van hanh?
K_boiler =m_fuel x k_fuel =1.693x1,0=1.693 $/h

K_boiler =1.693 $/h x 8.760 = 14.800.000 $/ndm

Phan_3_55
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Chi phi sinh hoi cta 16 hoi khi thién nhién
K_boiler = mfuelxkfuel = 1.693x1,0 = 1.693 $/h
K_boiler = 1.693 $/h x 8.760 = 14.800.000 $/nam
» San lwong hoi: 20 Tan/h (6n dinh quanh nam)

e Xac dinh chi phi sinh hoi?

_ Chi phivan hanh [
Ksteam = —gan lwong hoi
1.693 $
Ksteam =~ — 84,6

20 tan
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Phan 16 hoi trong MEASUR

D Assessment settings () Operations € soier @ Header B woine
BEDILER DETAILS HELP
Bailer Combustion Eficiency 85 [%] = Boiler Help
Caleviata CBoenty
Blowdawn Rate 2 E | Enter measured data i cakculate your system's anniai savings potental
Cebousin Blowdowm Rats d
Is the biowdown fiashed? No v|
Freheat Wake-up Vizter with Blowdown No ..|
Staam Temperature 209:39 €|
[eaerator Ven: Hate 01 ] ;='|
Dazeraior Pressure 10 |
Phén_3_57
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Hiéu suat 16 hoi theo ASME

* Hiép hoi kY suv co khi Hoa ky (American Society of
Mechanical Engineers (ASME)) d3 thiét lap mot tiéu chuan
th* nghiém toan dién cho 10 hoi
* ASME Power Test Code 4 (ASME PTC—4 )

—  Hiéu sudt nhién liéu (giGng nhu phweng trinh ¢é dién)
—  Hiéu sudt tdng thé (bao gbm cdc dbng ddu vao phy trg)

» ASME PTC-4 moé ta hai phwong phap khao sat

—  Dau vao/Dau ra (phuong phap truce tiép)
—  Can bang nang lvong (phwong phap gian tiép)
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ASME — PTC 4 Xac dinh hiéu suat 10 hoi

* Hai phuong phap thudng duoc chdp nhan
*  Phuong phap dau vao/daura
. . Paura
Hiéu suat = —/—— % 100
Dau vao

*  Phuong phap cén béng nang lvgng

. Dau vao + B6 sung — Ton that
Hiéu sudt = — 100
Dau vao
N . (Tén that — B6 sung)
Hiéu sudt = |1 - — % 100
Pau vao

= Sy khéc biét co ban gitta cac phuong phap nam & dé chinh xac ctia phép do va xac dinh
ton that

Phén_3_59 Ngudn: ASME PTC 4 — 2008; Phan 3-1.3; Trang 19-20

Hiéu suat 16 hoi co dién

e Hiéu suat sinh hoi duwoc dinh nghia la nhiét lvgng hap thu béi hoi nudc chia
cho ndng lugng dau vao cla nhién liéu.
Nhiét lwong hap thu boi hoi nwéc

A =— oy ~ ) s s 100
Tboiler Ning lwong dau vao cia nhién liéu

n __ Msteam (hsteam — Preedwater)
boiler =
Miyel HHVfueI

x 100

* Phuong trinh nay cé thé duwoc ap dung cho 16 hoi hodc nha may 16 hoi

e Phuong trinh nay cé thé dwoc ap dung cho cac phép do tirc thoi hodc bat ky
khoang thai gian xac dinh nao (hang ngay, thang, hang nam, v.v.)
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Hiéu suat 16 hoi dién hinh
* M&t ndi hoi théng thwdng s8 ¢ hiéu suit ----?

75% 82% 87%

Go Khi thién nhién DAu va Than

¢ Hiéu suat phu thudc vao nhiéu yéu té:
* [oai nhién liéu
* Thiét bj lap dat va diéu khién
e Phu tai 6 hoi, v.v.

Phan_3_61

® Gm @

Hiéu suat sinh hoi

Lo hoi dét khi thién nhién cé nhiét tri cao bang 54.220 kl/kg
HHV bang 40.144 kl/m?

* San lwgng hoi: 20 Tan/h (6n dinh quanh ndm)

» Théng s6 hoi: 25 bar, 375°C

* Nudc cap 16 hoi: 30 bar, 110°C

* Nhién liéu tiéu hao: 1.693 Nm3h (28 Nm¥phut)
* Chi phi nhién liéu: 1,0 $/Nm?3

= Xac dinh hiéu suat van hanh 1o hoi?
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Cong cu hoi trong MEASUR

LS. OEPARTMENT OF

@ ENERGY
Energy Efficiency &
Renewable Energy

Horme

B All Assossments
i M A
@ New &
= Lxamples

it

& Steam Example
£ Fan Example

=

mtor Examplo

ina

el Ajr Emamphs

[<]

Q’ < glabal
. «Gateway

hens

Fumt Exal

Al G
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Steam Calculators

Steam Properies
Caiculate fhs propertes of steam, via IAPWS R7.O7

Saturated Properties
Caiculate the properties of saturated steam, via IAPWS R7-87

Stearmn Roduction
Cuantily the enargy savings associated with reducing steam use

Stack Loss
Determine the amount of heal lost in the boilar stack gas

Baoller

Drestermirne e amount of Tuel energy required 1o produce steam in boiler

1

1

Cong cu hoi

trong MEASUR

B e m

hens

P I STEAM PROPERTIES SRAFPH HELP

Pressure |25 [ma | T-5 Diagram

Known Vanabila | Termperaiure -

Temperatura |a7s I )

FPressure 25 bar 500 |

“mptra(uﬂ JTE °C

Specific Enthalpy 3,181.88 kdikg =00

specific Entropy 5.9112 Kuikg-K !

Quality Gas = 400 ;

speeific Volums 0.1103 metkg = /
_;S,. 200
&
I-E'— 200

Create Row _ o
Spacific .
i Spacle P Quony  Known  JRCTE “ o
{har} <) Enthalpy(kJika) [kdika- Variable LS
1] Entropy (kKiflkg-K)
ES 378 3.361.68 E9112  Gas Temperaiure 01103 Dsisis
Copy Table Lt~
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Cong cu hoi trong MEASUR

_/'-\] STEAM PROFPERTIES b il |
Prassure B [a |/ T8 Dlagram |
Knewn Varable | Tarnparatun - |
Temperature [110 =] = 8
Fressure 20 bar so0,
Temperature 110 *C
Specific Enthalpy ABI.E2 kiikg son
Specific Entropy 1.4182 Kdikg-K
Quality Liguid o a0
Specitic Volums 0.0011 m*/kg e
SN 5
. =%
'.E 2009
Specific
Prassura Temperatura Spacific Entropy o Known i:::"": e S
[T e Enthalpy (kg (k- ¥ veriatie iz
K Entrapy (KI/kg-K)
a5 EI NI 68712 Gas Tarmperatrs 01103 Daleis
ET 110 G362 14162 Liguid Tamperaturs 0.0011 Dalsis T

Copy Table
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Hiéu suat sinh hoi

7 _ Mgteam (hsteam — Mreedwater) % 100
boiler =
Meyel HH I"yfue]

Mo = 20.000 kg/h

e hy.n= 3.181,9 ki/kg
= 25bar, 375°C - gua nhiét

* hfeedwater = 463,5 k-lfkg
= 30bar, 110°C

o M, =1.693 m¥/h
* HHV,,, =40.144 kJ/m?

* Bang théng s6 hoi nudc cung cap s6 liéu nhiét déng hoc cla hoi nwdc va nudc cip
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Hiéu suat sinh hoi

Mgteam (hsteam - hfeedwater)

T x 100
Nhoiler mfuet HHVfueI

_ 2000031819 ~4635)
Mooiter = 7 o2 40.144

Nboiter = 80,0%

B om @

Phin_3_67
8 om @
100
90
s R PR S
_g = i TE Dudng cong hiéu suat
2w A 16 ho'i dién hinh
;‘s‘ 50 :/:. A )
3:% oS ?.(.' v-n.uu‘txa-uig:'gs;;;a:.urh+z.5m3 ° Taf.SEO hi(:,‘.u :5uat
30 - khéng phai la 100%?
20 /
1,, [/
: o 10 20 30 40 50 &0 70 BO 90 100

Phu tai 16 hdi (% Céng suit dinh mic)
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Su chdy va Nhiét dd

Nudc cdp dau vao .
Hoi d3ura
—_—
Bife xa \ Khi thai
Va Béi luu \I

1 Ton that 10 hoi

1 Tro bay

Xa day
Mhién ligu
Va Khang khi
Tro xi
Ph&n_3_69 Mguiin: US DOE Steam BestPractices Program

" Gateway

* Hiéu suat 16 hoi cling cd thé duoc xac dinh mot
cach gian tiép bang cach xac dinh mirc d6 to6n that
» Ton that co ban thuong la

—  Ton that qua vo
—  Ton thit do xa déy
—  Tdn that trén dudng khai

Npoiter = 100 — Cac ton that

Nboiter = 100 — Ashell - Ablowdown - ;lstack - lotherE
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Nhirng diém chinh / Muc can hanh dong

1. Xac dinh chi phi van hanh nha may 16 hoi
2. Xac dinh don gia san xuat hoi nudc

3. Xdac dinh hiéu suat van hanh 16 hoi

o Msteam (hsteam = hfeec!warer)

Nboiter = x 100
o mfuei HHVfuei

4, C6 3 ton that I&n trong qud trinh sinh hoi nuwdc — tén that qua vo, tén that do xa
ddy va tén that trén dudng khoi
Nhoiler = 100 — Ashei! - ﬂ'bfawd()wn . Asmck - Aothe?“o

.
.
.
-
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Do Ién cta tdn that qua vé

* Day |2 con s& rat kho dé danh gid chinh xac
» N6 phai dugc thuc hién véi cac phép do hién trudng rong rai va tinh todn truyén nhiét
» The American Society of Mechanical Engineers (ASME) Power Test Code 4 (PTC-4) xac dinh
quy trinh tinh toan dé wéc tinh tén that qua va 1o.
ASME PTC-4-2008, Phan 5.14.9, Trang 91-92.
»  Théng thudng, day KHONG phai 13 mot ton that 1dn so véi cac t6n that khac

+ (6 thé wdc tinh dya trén phu tai bang cach st dung dit liéu BestPractices

» Tuy nhién, co thé 1a mét co hdi cai tién day tiém nang
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Hwéng dan tinh ton that qua vé cap 1

Danh gia tai nha may dé woc tinh tong tén that qua vé

0,3

50 500 0,6 0,1
500 5.000 0,2 0,1
0,5 20 1,0 0,1

Phan_3_73

MNgudn: US DOE Steam BestPractices Program

thién nhién

thuac 1o hoi khac nhau

Vi du vé tdn that qua vé 16 hoi

* T6ng chi phi ndng lwgng nhién liéu ~ 14.800.000 USD méi ndm

e ki b

e Tlr mdt cudc diéu tra kiu ASME, t6n that do birc xa va déi lwu cha 16 hoi la ™
0,5% tong nang luvgng nhién liéu dau vao cda Io hoi

« Diéu nay thé hién tén that qua vé 16 hoi ~74.000 USD/nam d8i vdi 16 hoi d6t khi

« Lwuy: T6n that thuc t&€ ciia mbi 16 hoi sé khac nhau do gia nhién liéu va kich
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Ton that qua vo

...2, g‘::mw ! @_‘

e i i

* T6n that do birc xa va d6i lwu khi day tai thuong la :

s Dudi1,0% déi véilo hoi ng nudc
s Dudi0,5% déi vdilo hoi dng Iira

+opa

» Ty lé t6n that qua vd tang khi phu tai 16 hoi gidm vi mirc dd t6n that qua vo vé

co ban 1a khéng déi

»  Ton that qua vo ~0,5% khi day tai, tén that qua vo ~2,0% khi 1/4 tai
»  Co hoi chinh trong linh vuc nay 1a giam sé lvong 16 hoi dang hoat déng dé giam téng tén that qua

vo tai nha may
—  Tén that trén duding khai cin phai durgc xem xét

* Giam nhu cau dung hoi nudc sé KHONG dan dén bat ky thay d6i nao vé ton that

qua vo..... Trr khi nglrng hoat dong [0 hoi!
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Nudre cdp dau vao

Hoi ddu ra

X3 bé mat & Xa day .

Ton that do xa day

Nudc 16 hoi chira cac khoang chat
hoa tan nhung khdng tan trong hoi
nuwéc

Nhirng khodng chat nay KHONG roi
di theo hoi nuwdc

Néng d6 cla cdc hda chat nay tang
dan theo thoi gian

Nuwéc duoc loai bo khéi o hoi dé
duy tri tinh chat héa hoc thich hgp
clia nudc
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Khoi thai

Nuwdc cap dau vao Hofi du ra

\__[] Xa day 10 ho'i c6 nhiéu
hinh thire

A [v]
* Be mat
X3 b2 mit * Lién tyc
(lién tuc hodc L, ’
gisn doan) * Gian doan
Nhién liéu "Reramaap ’
Vi Khéng khi X3 ddy e P
{gian doan) ay
LTI * Gian doan
Phan_3_77 Mguiin: US DOE Steam BestPractices Program
28 idam @
Khi thai
Nude cdp dau vao Hoi dura
—\ 5 . ? - .n ? -
[] Kiém soat viéc xa day
« D6 dan dién phai tuwong
quan vdi chat luong
nudc thuc té thong qua
Cam bién 45 phan tich cu thé
— dandien  |-reeey
Mhién ligu
Va Khong khi
Kénh nudc théiY

Phén_3_78 Ngutin: US DOE Steam BestPractices Program
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Nang luwgng tlr xa day 10 hoi
6,000 | | | ot
/"/' - = 3
- * Ton that nhiét nang khi xa lo
E o o T h hiét nang khi I¢
E P thuong xay ra o xa day lién tuc
§ 4,000 //" » Luu lugng xa day duoc biéu thj
5 bang phin tram luwu luong
£ 3000 : ,/., . -
§ 7 nuwoc cap
3 i Luu luong xa day
2 2w - =¥ = ——— x 100
¥ Luu lwong nwére cap
1,000 o 4 3
* Can bang khdi lugng trong lo
o ; : : - . hoi cung capBIu'u luong xa day
Boiler Blowdown Rate (%) m,ﬁ-, day — (TB) mhm- nuwéc
D6 thij 16 hoi van hanh & lwu lwgng hoi 100 Tan/h
Phan_3_79

U'éc tinh lwgng xa day

« R4t hiém dé tim thdy 1 lvu lvgng ké do luwu lwgng xa day

+  Dong xa day la déng béo hoa va nhanh
* Dong 2 pha rat khé do

»  Luu lrgng ké phai chiu mirc d6 bédm ban cao va dong 2 pha

« C6thé do ndng d6 hoa chat (nhu clorua va cac héa chat khac) dé xéc dinh téc

do xa day

* Nhitng ndng dé nay cd thé tuong quan véi do dan dién

* Ty lé do dan dién nudc cap va do dan dién nudc xa day cho ra wdc tinh rat tét

vé lrgng xa day 16 hoi
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Vi du vé Lo hoi khi thién nhién / Hé théng hoi
* Lo hoi dét khi thién nhién cé nhiét trj cao bang 54.220 kl/kg
HHV biing 40.144 kifm?
*  San lugng hoi: 20 Tan/h (8n dinh quanh ndm)
* Théng sé hoi: 25 bar; 375°C
*  Nuwdc cap |6 hoi: 30 bar, 110°C
*  Nhién liédu tiéu hao: 1.693 Nm¥h (28 Nm?¥/phdt)
*  Chi phinhién liéu: 1,0 $/Nm?
= D6 dan dién nudc %3 16 = 2.000 pmho/cm
» Do dén dién nudc cdp = 100 umho/cm
= Nhiét dé nwéc bé sung: 20°C

»  Xac dinh lugng xa day va ton that nang luong cd thé?

’ <" giabal

ekt "GOW! @f

e i i i

Phan_3_81

Ton that nang lwong do xa day

Do dan dién nwéc cip

= 7 = — 3. 100
D6 dan dién nwéce xa day

~ 299 | 100 = 5,0%
B~ 2000 Bl

0,05
My gz = (1%) Mot nute = (Taaz) 20.000 = 1052 kg/h = 0,29 ke/s

Qxzasy = Mys da’y(hxﬁ dasy — Pnusc cip} =0,29 (971,8 — 463,5) = 148 kW

Qua diy = Mxs déy(hxé déy — hnu‘éc bi sung) =029 (971:8 — 83:9) = 259 kW

0 < Glabal

-

el ©

Panh gia
16 hei

Panh gia
hé théng

Phan_3_82
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Ton that nang lwong do xa day
* Danh gia hiéu suat |6 hoi
o mx;‘v.l.’iy(hx.'nd-.\y‘“x.'\uéy} _ 0,29(971,8-463,5) _

Aiday = ke lém EHV ali T 100 = 1693(40.144) 3.600 x 100 = 0,79%

Chi phi niing Irong s sy = Aus asy X Chi phi ven hanh = 222 x 14.800.000 ~ 116.500§
* Ddanh gia hiéu suat hé théng

Mz gy (Mxz day — Bnuee basung) 0,29 (971,8 — 83,9)
At iy = X 100 = ———— x 3.600 x 100 = 1,38%
i Mphién ligu hl"h“[’rnhién licu 1.693 (40-144)

Chi phining lwong iy = Axa aay X Chi phi vin hanh = % x 14.800.000 = 204.000 §

Ph\én_3_33
8 Gem &
2,000
ﬂ._-g,.\:.i,
1,600 |
;
1,200 A =
8 Ton that nang lwgng
g 800 do Xé déy
L]

Boiler Operating Pressure (bars)

B8 thj ndi hei van hanh & luu lvgng hoi 100 Tdn/h; Nwéc bd sung & 20°C

Phan_3_&4
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Tong ton that nang lvong khi xa day ctia hé théng hoi nwéc

0,05
My; gay = (1L—[3) My = (m) 150.000 = 7.895 kg/h = 2,19 kg/s
« S& yéu cau téng nang lugng nhién liéu cung cap cho tat ca céc 16 hoi
* (6 thé tinh toan bang cdch phan tich tirng 16 hoi hodc sir dung hiéu sudt trung binh
cua 1o hoi
* Héthéngvidu-486,0Gl/h

+ S8 yéu cau tdng chi phi nhién liéu cho tat ca cac |0 hoi
+ 6 thé tinh toadn bing cdch phan tich tirng 16 hoi hodc s dung chi phi nhién lidu trung
binh
* Hé thdng vi du - 6.605 $/h

Phan_3_85

Tong tén that nang lwgng khi xa ddy cda hé théng hoi nuéc

* Danh gia hiéu suat 16 hoi
Mys ﬁéy(hxﬁﬂéy = Mnusc ca'p) %100 = 2,19 (971,8 — 463,5)
Muhien lidu HHV nien ligu 486 % 1.000 % 1.000

A diy = % 3.600 x 100 = 0,80%

0,80

Chi phi nang IUgng s asy= Axa asy X Chi phi van hanh = Pt 6.605 X 8.760 =~ 463.000 §

* Danh gia hiéu suat hé théng
s asy(Pxa asy — Prwre b6 sung) 2,19 (971,8 — 83,9)

manien ties HlVmen e < 100~ 486 x 1,000 x 1,000 « 000 > 100 =1,40%

Axi qay =

chi phi nang Irongx; asy = Aya asy X Chi phi van hanh = 222 x 6.605 x 8.760 ~ 833.000 $

Phan_3_86
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Cong cu MEASUR — Xa day 16 hoi

a BOILER BLOWDOWN RATE

ez |

EASELINE MODIFICATION RESULTS ;ﬂgbpl
Conductivity Readings Conductivity Readings ]
Feedwaler Canductiity | 300 [ueiem]| Feedwaier Conducuivily (200 [sesica Protowe Raie (53 lsac 4
Blowdown Conductivity |5500 wsicn | Blowdowr Conductivity [5o00 [ S Blowdawn Rate thr) 3.4 J"’&‘
Boiler = Buoder Faedwatsr Rate (Uhe) 40784 47021
Steam Flow [454 T Steam Flow a54 FusiCost : Fﬂﬁﬁﬁﬁ 5833813
Sleam Temperature | 260 [ Sleam Temperalure 260 [ Makeun Water Coat isa23 e |s93839
saecemcney [ Boter emceney  [55 o] e szione sz
Dperaiions e e Fuel Savings $1,062,703
Fusl Cost [4 720BEmEasRa0: Fusl Cost Total Savings $1.192.472
water Cosl 00006504301 2630] 54| Watter Tosl |oooossnam0Tzesn] b |
Maksup Water [10 | Makeup Water [1e [=]
Temperature Temperature

Gonocate Examphe |_—Flmlt>u| ]
Phan_3_87

Ton that trén duwéng khoi

* Ton that trén duong khaoi la ton that Idn nhat
trong 10 hoi

» Ton that trén dudng khai duwoc tao thanh tir hai
loai va duoc dinh nghta 12 Ap suat nguoc
*  Ton that nhiét do
+  Tén that chdy

* Phén tich qua trinh chay la phuong phap thudng
duoc st dung dé xac dinh t6n that trén dudng
khoi
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Co hdi va danh gia ton that trén dudng khéi

« Can mét s6 lwong phép do tdi thiéu
» (6 thé théng qua dung cu tai chd hodc cAm tay
* Nhitrng phép do nay bao gom:

*  Nhiét d6 khéi thai trén duéng éng

*  Nong dd Oxy trong khoi thai

= Nhiét dg moi truong

* Thanh phan nhién liéu

*  Nodng dd chat chay trong khéi thai

* Bang ton that trén duong khoi
e Mbd hinh chay (phdn mém)

Phin_3_89

«%' 2!.‘1'23\:;;- ”4&
Stack Loss Table for ____ Typical Natural Gas
Flue Gas |Flue Gas| Comb Stack Loss [% of fuel Higher Heating Value input]
Oxygen | Oxygen | Conc
Content | Content Net Stack Temperature [A°C] 2 o n
Wet Basis |Dry Basis {Difference between flue gas exhaust tem perature and ambient temperature} Ton that trén
[ [4 | [epm | 100] 128 156 183) 211] 239] 267] 204 322 350] 78] 406| iy reyng khoi — Khi
1,0 1,2 0] 13,6 14,7] 15,8] 16,9] 18,0] 19,1] 20,2] 21,3] 22.4] 23,6] 24,7] 25,9 thién nhién
2,0 24 0| 138] 149 16.1] 17.2| 18.4] 19,5] 20,7| 21,9] 23.1| 24.2] 25.4] 26,6
30 36 ﬁI 14,0[ 15.2] 16.4] 17.6] 18,8 20,0] 21.3| 22.5| 23.7| 25.0] 26,3| 27,5
4,0 47 gI 14,2 15,5 16,7] 18,0] 19,3 20,6 219| 23,2| 24.5| 25,8] 27,2| 285 - Bang t8n that
50 58 o 14,5 15.8] 17.2] 18,5 19,9 21.2] 22.6| 24.0] 25.4 26.8] 28.2] 28,6 8ng khoi dugc
6,0 6,9 ql 14,8 16,2 17,6] 19,1] 20,5] 22,0] 23,4 24,9] 26,4 27,8] 29,3] 30,8 . 3
7,0 8,0 0] 15,1 16,6] 18,1 19,7] 21.2] 22,8] 24,3] 25,9] 27.5] 29.1] 30,7] 32,3 xdy dung cho cac
8,0 9.1 o 155 174 18,8 20.4] 22,1 23,7] 25,4] 27.1| 28,8| 30.5] 32.2] 33.9 chat chay khéng
9,0 10,1 0| 16,0[ 17.7] 19.5] 21,2] 23.0] 24.8| 26,6 28.5| 30,3| 32,1| 34,0[ 35,8 dang ké va khoéng
10,0 11 o 16,5 18.4] 20,3| 22,2 24,2 26,1 28.1] 30.1| 32,1[ 34,1] 36,1] 38,1 neung tu
Actual Bxhaust T [°C] 121] 149] 177] 204] 232] 260] 288] 316] 343 371] 399] 427
Ambient T [°C] 21 z1| 21 21| A1) 1] 2 z1| 21| 2 21| 21

Phan_3_90 Tham khao: Md hinh chdy dugt xdy dung béi Greg Harrell, Ph.D., P.E.
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Xac dinh ton that khéi thai bang US
DOE MEASUR

* Si& dung US DOE MEASUR d& xac dinh t6n that khéi
thai va hiéu suat chay
=100 — A

N combustion stack

@

Phan_3_91

8 iem ®
MEASUR — Cdng cu tinh ton that khéi thai
ﬁ STACK LOSS
Type of fusl [Gas = RESULTS HELP
FLIleI _— |T\:p|r_al=‘\aamral Gas- L% v _

Stack Loss (%)

Stack Gas Temperature

ResetData |

Ambient Air Temperalure |50

Fercent Oxygen OF EXCEess Alr? | Excess Alr - _

Excess Air I [%

Malsture in Comoustion Alr |U.UO? 7 | T

Stack Loss 0.00 %

Boiler Combustion Efficiency 0.00 % 0 0%

Generate Example

KHONG gi6i han & 16 hoi; C6 thé duoc dp dung cho bd gia nhiét qua trinh, 16 nung d6t tryc tiép, v.v.

Phin_3_92
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Vi du vé Lo ho'i khi thién nhién
« L& hoi dét khi thién nhién cd nhiét tri cao bang 54.220 ki/kg
*  HHV bdng 40.144 kl/m?
= Sanlugng hoi: 20 Tan/h (6n dinh quanh nam)
«  Ap suft hoi: 25 bar; 375°C
*  Nuwéccip o hoi: 30 bar, 110°C
*  Nhién liéu cung cdp: 1.693 Nm¥h (28 Nm¥phut)
«  Chiphinhién ligu: $1,0/Nm?
«  Nhiét d6 khoi thai: 200°C
*  Nong dg Oxy trong khai thai: 5%
«  Chat dé chdy khang dang ké duroc tim thédy trong phan tich khoi thai
*  Nhiét d6 khang khi ngoai méi truéng: 20°C

. Xdac dinh ton that khoi thai va xac dinh cac co hoi tiét kiém nang lwgng co thé ca?

Phan_3_93
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e ki ik e

Ton that khai thai

ﬁ STACK LOSS

— Khi thién nhién

Type of fuel [Gas A RESULTS HELP
Fuel | Typical Natral Gas - us |

Al s Fised =

Stack Gas Temperature |2|);| - | Stack Loss (%)

Ambient Alr Temperature 20 |

Percent Cxygen O Excess Alr?
Oxygen In Flue Gas

Maisture in Combustion Air

| ONYOER i Flue Gas

Stack Loss 18.2% —
Boller Combustion Efficiency 8% 1 8 2%
Censrate Example [ Hessl Dats ‘i

KHONG sir dung D6 4m trong Khong khi chay — sé& xuét hién 16i trong cong thire

Phan_3_94
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Vi du vé tinh hiéu suat 16 hoi khi thién nhién
Npoiter = 100 — Losses
Nboiter = 100 = Aspenn = Abtowdown — Astack — Aother
Nboiter = 100 — 0,5 — 0,79 — 18,2 — 0
Npoiter = 80,5%
8 om &

Vi du vé tinh hiéu suat 16 hoi trén MEASUR

Npoiter = 100 — Asi{ze!l - le-||b£owd\awr.: = Astack T ’lather

7 N
¥ u

C DINH (Kich thudc) MEASUR tinh tén that nay
KHONG thay déi déi véi phan tich TAC BONG

NMMEASUR boiter = 100 = Agracke — Aother

NMEASUR_boiler = 100 — 18,2 -0

NMEASUR_boiter = 81,8%

Phan_3_96
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= 0,4942 0,4400 12,000
H, 0,3677 0,0550 2,016|
CH., 0,0000 0,0000 16,043
N, 0,0144 0,0300 28,013
gol-h (Ethylens) g'mg g'gggg ;:'gjsll i d A = h
2 ylene ) 2 ;
C.H, (Ethane) 0.0000 0,0000 30,020 Vi l'-l ‘fe mau t an
CsHg (Propane) 0,0000 0,0000 44,097 hé thﬁng
O, 0,0295 0,0700 31,999 v
=) 00,0021 00,0050 32,060
H,O (intrinsic) 0,0374 0,0500 18,015
H,O (extrinsic) 0,0000 0,0000 18,015|
COs 00,0000 0, 0000 44,010
CeH10Os (Cellulose) 0,0000 0,0000 162,140
Tro (T8N0 0,0546 0,3500
ALOs 0,0097 0;0735| 1 m-,aml
5i0. 0,0345| 0,1540 60,085
FezO 0,0103 0,1225 159,602

Phan_3_97

28 idam @
Flue Gas |Flue Gas| Comb Stack Loss [% of fuel Higher Heating Value input]
Oxygen | Oxygen | Conc
Content | Content Net Stack Temperature [A°C] " " "
WetBasis |DryBasis| | (Difference between flue gas exhaust temperature and ambient temperature) | 10N that khoi thai -
CAl [% | [ppm] [ 100] 128] 156] 183] 211| 239 267 204 322 350] 378| 406 \/{ du vé than hé
1,0 1,1 of o7l 08 118] 129] 0] 15.1] 162 74 185 105 08 219 o o
2,0 2.2 of 99110 121 133[144[156] 16.7) 17.9] 19.1[ 20,3] 21.4] 226 8
3,0 3.4 of 104]11.2] 124 136[ 14,8 16,0] 17,3] 18,5[ 19.7] 21,0] 22.2[ 235
40 4.4 o] 10,3 11,5] 12,8] 14,0] 15,3 16,6] 17,9] 19.2] 20,5 27.8] 23,1] 24.4 s Bang tén that Khoi
50 55 of 10,5 118 13.2] 145 15.8[ 17,2 18,5] 19.9] 21,3] 22,7 24,0] 25.4 i £
6,0 66| 0 108] 122 136] 150| 16,4 17,9 193] 20.7] 22,2] 23,7) 25,1] 26,6 thai dugc xay dung
70 76 of 11.1] 126 14,1 15| 17.1] 18,6] 20,2] 217 23,3] 24,8] 26,4 28.0 cho céc chat chay
(8,0 86 of 11,5/ 131 14.7] 16,3] 17,9 19,5] 21,2 22 8] 24,5/ 26,2| 27,8 29.5 khong dang ké va
9,0 9.7 of 11,9 136] 15.3] 17.1] 18,8 20,6] 22,4] 24.1] 25,9] 27,7 29,5 31.3 khong ngung tu
10,0 107 o[ 12,4] 14.3] 16,1] 18,0] 19,9 21,8 23,7 25.7] 27.6] 29.6[ 31,5 33.5
Actual Exhaust T ['C] | 121] 149] 177] 204] 232] 260] 288[ 316] 343] 371] 399[ 427
Ambient T ['C] 21 21| 21 z1| 2 21| 21 .21| z1| 21 21| 2

Phan_3_98 Tham khao: Md hinh chdy duot xdy dung bdi Greg Harrell, Ph.D., P.E.
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Ton that khéi thai trén MEASUR- Nhién liéu ngwéri dung xac dinh

ﬁ STACK LOSS GREATE FUEL

- Type of fuel | Solidiigud v
Start with existing matenial | v
Flies | Typicai Biuminous GCoal - USs |
‘ Ao tewr Fusl
Steck Sas Temperature I < | Substance Names |New Fusel
Ambient Alr Temperature |15 smssas5550808s7 <] Caman Ic |
Percent Oxygen Cf Excess Alr | Excess Arr ~| e |
ragen 0
Cxygen In Flus Gas 00 00 % e |
Excass Air I % | Ineri Ash |f.. |
Ambient Arr Temperature I C | Kioestare ||;- | 3
Muoisture in Combustion Alr [o ooy [ET | Nrogen |E- |
Ash Discharge Temperstune I c| s |‘.: |
Unbumed Carton in Ash I % | St i[ |
Stack Loss 0.00 %
Amibeent Ak Tamparahies ez
Boiler Combustion Efficiency 0.00 %
Genorate Example [EIICTSNRE: TN Heating Vafue 0 kg
. . Difference 100 %

Phan_3_99
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Ton that do nhién liéu chay khéng hét

* Nhién liéu chira tro thueorng gay tdn that ning
lwgng & dang nhién liéu khéng chdy hét trong tro
* Thanh phan nhién liéu khdng chdy hét thwong la carbon

— Cac thanh phan nhién liéu khéc thudng phan irng manh hon carbon
- Ngoai ra carbon thuéng 13 thanh phan nhién liéu chiém wu thé

Phén_3_100




Phan tich ton that khi danh Itra (LOI)

1. Do khéi lvong miu thé thu duoc (tro va carbon)

2. Cho mau d3 thu thap vao |6 d8t trong thi gian dai dé dam bao tat ca vat lidu dé
chéy da phan trng

3. Do khéi lwgng con lai cia mau (chi riéng tro).

Mearbon me Mme
LOI = = =
Mearbon T Mash atone  Mc Mg Mpyil sample

Lol (my)
e =1 = ton

Phén_3_101
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Phan tich tSn that khi danh lira (LOI)

_LOI (my)
Me =1 =LoD

LOI (&)
e Pur = Mpeyel
Mewar ¥ (1—-LOI)

HHV.

A =

= bt HHV el
32,806 &

Aut = Gp————

o = b HHV e

Phan_3_102




Assessment Settings nO'psraﬁom Boiler n Header
BOILER DETAILS
r i ~ L
Boiler Combustion Efficiency lb18 [%] Vi du vé hé thong
Calculzte Efciency
Blowdown Rate Is %
Calculate Biowdown Rate
I the blowdown flashed? | No v/
Preheat Make-up Water with Biowdown [ No vl
Steam Temperature: la7s: [°c]
Deaerator Vent Rate |u |%
Deaerator Pressure lo7 [ bar |
Phan_3_103
B m @

Thu héi lvgng xa day & hoi flash

» Toc do xa day duoc tinh theo phan trdm cda lvu luvgng nuwdce cap
*  Thuong dé cap dén luu lugng xa day lién tuc
* Tinh toan dugec thiye hién trong phan “Hiéu suét 16 hoi”

* Hoi flash c6 thé dugc thu hdi & mirc ap suat thap (hodc & binh khr khi)
» St dung Menu dé dua né vao hé thang

Phan_3_104




Thu héi lvong xa day & hoi flash

H - -
| ] ________ Fosbmmusapsse ¥
LF Flash| LP Want
0.0 l!hl l 0.0 UhI 7w

Thu héi lugng xa ddy
Ong gop thap ap va hoi flash

Phan_3_105

" Gateway

& i o
_! Pinbeavivir oS

B6 phan thu héi nhiét

* (6 thé cé nhiéu bd phan thu hdi dya trén nguyén ly cta b trao déi nhiét cé thé
dugc mo hinh héa trong MEASUR

* Mot vidu la bd trao d6i nhiét kiu xa day 16 hoi

* Bo trao ddi nhiét lam tang nhiét dé nwdc bé sung cho binh khit khi va do dé lam

giam luong hoi yéu cau cla binh khir khi

Phan_3_106




¢ Nhiét do tiép can cha bd trao dai
nhiét dwgc dinh nghia 1a mic
chénh léch nhiét dé tdi thiéu cho
phép trong bo trao d&i nhiét
*  Mtrc chénh léch nhiét dg nay sé
khéng duge dép ¢ng néu lwgng

nang lugng cha dong thu hdi khdng
g g, T o
& 2 *  Gia trj dién hinh coa nhiét do tiép
Z / can I3 3°C dén 10°C
Tl

Vi tri

Phén_3_107
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Fa e “Ae -n x r by .

BO trao doi thu héi nhiét tir xa day 16 hoi
Blowdown Rate [5 %
Caleulate Blowdown Rals
Is the blowdown flashed? [ No v |
Preheat MaKe-up VWater with Blowdown [ es v|
Approach Temperature 6 [<]

> Process

76 t/he  LUsage
199.1.GJ/hr

BG trao d6i nhiét tir xa day

Phén_3_108




T e

n Assessment Settings n Operations B Boiler n Header

BOILER DETAILS

Vi du vé hé théng

Boiler Combustion Efficiency |8‘| B | e |

Calculate Eficiency

Blowdown Rate B [%]

Caiculate Blowdown Rate

is the biowdown flashed? [No v|

Preheat Make-ug Water with Biowdown [No v|

Steam Temperature |_3?5- |_€ |
{ Deaeraior Vent Rate |{) I:J

Deaerator Pressure [0_? I _.'EIJ

Phan_3_109
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Binh khtr khi

* Khi Oxy, khi Cacbonic va cac khi khac tan trong nwéc

*  Nhitng héa chat nay gdy hai cho hé théng hoi nudc
—  Khi Oxy gy 3n mén & dang rd man
—  Khi Cacbonic din d8n sir &n man do nurde ngung o tinh axit

* Binh chita nwére ngung hé 1a vi tri ma khi cé thé bj hoa tan trong nwéc ngung
* Nudc b6 sung thudng chira mot lwgng déng ké cac khi hoa tan

* DO hoa tan cla cac chat khi trong nudc giam khi nhiét d6 tang
*  Binh khir khi duoc sty dung dé 1am gidm tac déng cla khi hoa tan

Phan_3_110




B G, m

e ere-

16 \
N\
12
E //—D,? bar
o "~ - ?
. \ < Do hoa tan cia
3 8 [ -
2 ‘-\ G =9 0 bar khi Oxy trong
3 ~~ i nwé'c
=z i \h_:“ R"‘-.
-.-~
‘*-..‘h:-‘\k\
0 \
0 10 25 40 50 60 70 80 90 100 230
Nhiét da [°C]
Phan_3_111
B iaam @
a ? 4
Binh khtr khi
Nwée cip diu vio —— & X3 khi Luu lwgng xa khi dugc
chi dinh trong MEASUR

Hoi diu vao —P

Binh khir khi nhdn hoi ap
sudt thap nhung co thé hoat
déng & dp sudt thap han
mirc nay

ssesrsassssnnas

dudi dang phan tram luu
lwgng nuéc cdp 1o hoi

emsssssssrisessasrssantantann

Binh trir long

T&i Bom cap lo hoi

37
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Cong cu MEASUR - Binh khtr khi

“ DEAERATOR

RESULTS

HELP

Deaerator Pressure |g_3 | tsar Jnhlm | Seam Vent Staam | w

vent Rate [o.0 0.97 3 03 03

Feedwaler Mass Flow [20 T .l | HaT w4 | 0ra

Wals! 811 | 27382 | 26871 50,4

— o7 = o6 | 68 | 727 | 13

Known Varable | Temperature - I_J"lf"d. | C.h?: Gm I"k_‘mld
724 76 ¢ | 20

Temperature Vake |2c S :

14 76 0 g

Staam

Prassure E] il Copy Table

Krown Varizble | Quality -

Quality Valie | 1

Generate Example

Resst Data |

Phan_3_113
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XU ly danh gia nhu cau hoi nuéc

* MEASUR |2 mé hinh “kiéu kéo (pull type)”
»  Dong hoi qua trinh “kéo” hoi qua 16 hoi
»  Théng thudng cac hoat dong lap mo hinh cé gang phii hop véi phy tai chung cla 1o hoi

* Lwu lwong hoi qua trinh duwoc thiét 1ap bai:
* Do luu lugng truc tiép lién tuc
* Do luwu lugng gian doan truc tiép
»  Can bang khoi luvgng
*  Can bang nang lugng
*  Théng tin thiét ké hé théng hodc quy trinh
= Tiéu chudn hodc dit liéu thuc nghiém

Phan_3_114




Po lwu lvong

* Viéc do lwu lugng hoi thudng duoc thye hién bang lwu lugong ké thong
thuong
*  Tamtiét luu
* Thiét bi tao xody

* Viéc do lvu lugng nwdc ngung thwong duwoc hoan thanh bang cac quan
sat hién trwong khong lién tuc
* Chup anh lvu lvgng theo thoi gian
— Nap va xa binh ngung tu
— Thé tich dién dy d3 biét

Phén_3_115

" Gateway

e :'éiam - Q;ﬁ

Can bang khéi lvgng & ning lugng

* Nguyén ly bdo toan khéi lwgng thuwang cé thé dugc ap dung rét hiéu qua
Zm,=Zm,

» Dinh lut nhiét déng luc hoc dau tién (can bang nang luong) cho qua trinh trao
déi nhiét thuong duoc dp dung cho:
*  Chihoi
= Riéng vat liéu dugclam néng
s i _ D6i vai nhigt dung riéng khéng déi va khi entanpy
0 x MEE (C o ): (T =T ')I } chi 12 ham s6 cla nhiét do

Q L= My (h sl ,-)J } Khi entanpy vat chit duoc biét dén

Q o W Q . } Ung dung trao d8i nhiét dién hinh
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Vi du vé hé théng hoi

Mrc ap suat dé phan phdi hoi nuwdc (hd tiéu thu cudi)
»  Ap suit cao — 25 bar (g)

»  Ap suat trung — 10 bar (g)

= Ap suat thip — 2 bar (g)

Cac nhu cau cda quy trinh
Ap sudt cao —20 Tan/h
Ap sudt trung — 40 Tan/h
+  Ap sudt thap — 76 Tan/h
Gia sir “KHONG” giam 6n

Gia stir “KHONG” c6 t6n that nhiét tir cac 6ng gdp cla hé thong

Phén_3_117

Giam ap / PRVs

R @ "

* Van gidm ap (PRVs) 13 phuwong phép phé bién nhat dé giam &p suat trong hé

théng hoi nudc
Hé théng hoi nwdc s& cd mot hodc nhidu PRV gitta hai 6ng gép

Khdng phai tat cd cdc PRV déu cé thé kiém soat 4p sudt ong gop
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e .

hens

Global

Gawway

@

HP,
' . ? ”
129.3 t/h Giam ap / PRVs
0.0 t/h
«w ATttt N s
© ¢ Nhiét doé hoi o dau ra cua
B 129.3 th PRV duworc kiém soat bdi
c 360 C d , ~ A 2 A
= MP. nuwdc cap (Bo giam 6n)
£ 88.9 t/h « Chlyéu dé
0] 0.0 t/h *  Baové thiét bi
________________ «  Digu kién thist k&
e Giam sut ap
88.9 t/h
352 C e
LP,
Phan_3_119

Cong cy MEASUR — Van giam ap

Ciesuperhesting Temperature

& i
A Gateway ——
LR
Feedwaler

25

250 10
29354 32
&377 1417
Gas Llguid
HoAT 1047

3X38 47

# ERV RESULTS
inlet | ‘ Steam In ‘
?essure |20 | bar | ;Flassnre {bar)
Known Variable | Tempersfuse = | ?Tﬁ,pﬁ.—.m-[‘c‘l | eh |
Temperature Value !375 [ | SP Enthalpy (kJkg) | a2 |
Mass Flow |~.r]|:| |10 | Sp Entropy (kikg-K} | 702 |
Outlet Fressure |10 [ st | | Quality | Gas |
Mass Flow [uhi] | 10|

\With Desuperheating -r| iEﬂWﬂ)" Flow (G} | 3401 |
Fesdwater
Pressure |;5 Darg |
Known Variable | TemperatLie V|
Temperature Value (REL [€]

|
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Cong cu MEASUR — Tn that nhiét

B wm @

e i i i

@ HEAT LOSS RESULTS HELP
Pressure 25 |".'_-- | ent Loss | 1%
Known Variasle Tem petalure - | Heat Loss 05 GImr
Temperature Value [a75 [
Mass Flow 20 [ | e Inlet steam Dutlet Steam
% Heal Loss 1 | Fress: "“M | = 15
- Temperare [°C) 375 361
Ciemarats Frample Resst Data ] G ! - | i
Mass Flow (i) 20 20
Specific Enthalpy (k.Jikg) | 31819 31501
Specific Entrogy (kdfkg K) 6911 6862
Energy Flow (G./hr) | s w
Copy Table
Phan_3_121

Vi du hé théng hoi

Nudc ngwng hoi vé

Nhiét dg —65°C

~Gateway

® o gm @
! e i e e

Nhiét d6 trong bé thu hdi nwéc ngung hodc trong ng gop thu hdi nudc ngung di dén binh khir

khi

Thu héi nwéc ngung

Trong tat ca cdc 6ng gdp 1a 50%

3

Nudc ngung khong héa hoi flash

Gia str “KHONG” ¢6 tua-bin hoi trong hé théng
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Nwéc ngung qua trinh

« B thu nwdc ngung hoat déng & &p suat khi quyén

« Nhiét d6 thu hbi nwdc ngung dua ra ddu hiéu tdn that nang lugng lién quan
dén hé théng hoi lwu nudc ngung

« Ty lé thu hdi nwdc ngung md ta lugng hoi qua trinh dugc thu héi trong hé
théng nudc ngung

» Hé théng thu hdi hoi flash cho phép nudc ngung thu hdi chuyén thanh hoi flash
vao hé théng hoi co ap suat thap hon

« Nhiét d6 nudc bé sung tdc dong dén cac phan lién quan dén nuwéc ngung

Phén_3_123

® Gm @

B trao d6i théng hoi bé nguwng tu

* B thu nudc ngung hoat dong & ap suat khi quyén

«  Nuwdc ngung divao b6 thu cé nhiét dd Idn hon nhiét d6 bio hoa (100°C) & ap suat khi quyén sé
hoa hoi flash

—  Huoi flash nay cé thé dwoc thu hdi bing cich thu hdi ndng luong clia nwde bé sung
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B G (s

P 8 -.gne"\'ay“_:‘_. et
Bo trao doi thdng hoi bé ngung tu (Tiép)
Nuwdc bé sung
Xa hoi flash Thu hoi hoi

flash

Nudc ngung

Nudc ngung
nhiét do cao

nhiét do cao

Ton that do xa hoi Thu héi nang lwgng
¢ bd thu nwéc ngwng & bd thu nwéc ngung

Phan_3_125

2 dam @
Cong cu MEASUR - Binh chtra hoi flash
2
@ FLASH TANK RESULTS HELP
Pressire 20 | saF i . | Inlet | Steam Out | I_iquidﬂut |
Known Vanabile Quality ] | EPressure (bar) e | % | %
Qualty Vaide = | Temperatre Q) e | mr |t |
WSS Flow 1 T Sp. Enthelpy (kJikg) 201 | 2107 | 7814 |
S P = ] Sp. Entropy (kg K) 2@ | e | 2m |
| Quality Liquid |  Gas Liguid |
ResetHlaly Mass Flow (thr) | w | o | gm |
| Energy Flow (GJhir) |2 | 1 | 3 |
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ED ~ssessment settings  [E3) Operations ER sciier ED Header

HEADER DETAILS

- Number Of Headers [=& -
Detete Modifications to Adjust Numbear of Headsrs

Condensate Return

Cond Rewwrn Temg = [es P

Flash Condensate Retum [ ro ~] , A ~ A

High Pressure Header VI d u Ve he thong
Pressure [war |

Process Steam U=sage
Condensate Recovery Rate
Heat Loss

| thr |

Medium Pressure Header

FPressure [0
Process Steam Usage |-Ail:|
Condensate Recovery Rate Isa
Flash Condensate Coming into Header |"No
Heat Loss |oe
Desuperneat Steam oul of Highest Pressure |'Nu |
Header
Phan_3_127

’ -"-ﬁ.h':bal ! @

ED Assessment Ssttings B Operations ED coiler
High Fressure Heaadar
Fressure |_‘%5
Frocess Steam Usage |_20
Condensate Recovery Rate |se

Heat Loss

Medum Pressure Header

' i du vé hé
P 76 Vid h
Process Steam Usage 40 . .
Condensata Recovery Rate 50 th6n
Flash Condensate Coming inla Header No g
Heat Loss 0.0 ™
Desuperheat Steam oul of Highes! Pressurs [ NC_! =
Header

Low Pressure Header

FPressure

Frocess Steam Usage

Condensate Recovery Rate

Flash Condensate Soming into Header
Hoat Loss

Desuperheat Steam out of Medium Presaure [21=]
Header
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Vi du vé hé théng

Assessment Settings [ Operations B soiter ) Header

a Turbine

TURBINE DETAILS

HELP

[ Condensing Turbine

[ High Pressure to Low Pressure

[ High Pressure to Medium Pressure

[ Medium Pressure to Low Pressure

DO NOT select any boxes

Turbine Help

Enter measured data to calculate yi

Phan_3_129

152 62 thr

Click-oh and and for mate
details

203 tir
20 4/hr
4k 2 Gllhr

Procass
Usage |

Process ||
Usage

40 thr
96 Glihr

Fhar > Process.
Totih Usage
 uhr 1501 Gl

5
14403 tihe L '"'r'“"

T&:03 thr

20

B m @

Vi du vé hé théng

Phan_3_130
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Xa hoi & 6ng gép ap suat thap

88.3 th ! P Flashl LP Vent ]

355C 0.9 barg! 0.0 th 0.0 th
LP,

« Ong gép ap sudt thap co thé hoat dong & trang thai “khong can bang”
= Diéu nay ¢ thé xuat hién trong hé théng hoi nwéc bang cach:
—  Wan hanh nhidu tua bin déi ap hon mire cin thidt
—  Cacchién luge kigm sodt kém

»  Cacdiém xa hoi ap suat th3p phailuén duoc kiém tra
—  Theo quan diém vin hanh cda nha may
—  Theo quan diém cia md hinh MEASUR

Phan_3_131
B G m
STEAM SYSTEM SUMMARY By
182 6 If..‘ll N
Total Oporating Cost r o Y
Srsosues Vi du vé hé thong
€Oz Emissions (tonne COayr)

Emissions From Fuel | 223 84622 i R G amesuen "
| Emissions From Selling Electrici o * Chungtaco dongy vaitatca
s ° nhirng con s6 nay khéng?

— = « Néu c6, ching ta déng y cai nao?
Dotier Fuil) ek ‘ 4.4 tosi ook * N&u khéng, cai nao ching ta
Boiler Fual Cost (5) $111.277,202 KHGNG d“ "
SRAHT ongy:
Elactricity Genarated | 0 kW
Stecircty impores | s000kw
Electricity Cost (5) | £4. 380,000
‘Make-Lip Water
Make-Up Water Required G67,242.79 m"
Make-up Watar Cost () 5440 380 -
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(s Steam Example
| ExseudiveSemmy  Eregy Sumry | Lesses  Digrwm  Fepot Cigh ot Soreeany  Facity sl Gy . - - -
i Vidu vé hé thong
vt Swan Systen
Comprsten Ll 47 18T 582
03 [imvenery erme LG maan - . " . , "
e : * Hay nhd: Phan tich tac dong
Fower Sy} A
bl o
[ s0m
fasi iy RIFL kT
Sy P Gt (1801 w2
Bay P oz
bl o - I S - yo. L kd o~ ~
e e Chiing ta c6 dong y v&i tat ca nhitng con s
s nay khéng?
Mo W, ot - ta . . ota 5
X R medil e Néu co, ching ta dong y v&i diéu nao?
£ Erisaioes (s COy)
o it Néu khéng, cai nao ching ta KHONG déng y?
Phan_3_133 -

1.. {:ékaal ‘ ?%?

Chi phi hoi nwéc can bién

* Chi phi cén bién duoc xac dinh dya trén viéc cung cap thém 1 Tan/h hoi nudc bé
sung tir ong gop

* Chiphi can bién thuong dugc sir dung khi phan tich
*  Rorihoi
= Nhirng thay ddi trong quy trinh
*  Loai bd hodc thiét lap viéc sit dyng hai nudc danh nghia

* Chi phi hoi cén bién bj anh hwéng béi lugng nudc ngung hoi vé — Lru lugng; Nhiét
do

Phan_3_134




Loss 92 Gifhr {1809
Slowdown Loss 3 GIfhr (1.5%)

Vi du vé hé thong
—So d6 Sankey

Ceher Losses 26 Gifh {5.5%)

Condensate 47 GHhr (9.1%)

Condersate 78 GI/hr (15.1%]

High Low Pressare Header Condensale Deserator Vent. Condensate Fiash Tank

Phan_3_135

wanmn, * GatEWEY

a :‘;?::hal ! m;@fw

Lwu Tép Panh Gia — Rat Quan Trong!

Loss Percent lﬂﬂEmﬁwl&:’
-]

[am wd [0 Fre Avsearerel | Ase Famer | Ao mereion | Ve dera | Cooy arre | Geesnie
@EneRayY | - i A

stnadnd T e e e e e T
Add Fachly infn
o
Rk i

ALL ASBESEMENTS EHNMANY ALL ARBEEEMENTE BETTINGE

T Awani Sy taed Ammal Doy Cowt [T = =3
. e e ol e
— e e
i
et

A Fog- Assasaeain | Scraping
L]

ENERGY |
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Lwu Tép Panh Gia — Rat Quan Trong!

Data to be exported %

Assessments
[wi Steam Example

I Canc.e{. | Meame your e T

a Ys 2 My G Y= @ ' L
Downloads B Q e &

test {1ljson
Joen i

Test json
| Open il

Phan_3_137

® Gm @

MEASUR 1- Bai tap vé mé hinh éng gép

« S dung hé théng vi du véi 16 hoi khi thién nhién lam 16 hoi tac dong, xay dyng
mé hinh phan anh chinh xdc chi phi tac dong (can bién) cua hoi nuwdce va lgiich
kinh té cla viéc tiét kiem 1 Tan/h hoi nudc

* San lwgng hoi~20 Tan/h tir Ld hoi khi thién nhién

* Théng s6 hoi: 25 bar, 375°C

«  Nudc bé sung: 20°C

* Nhiét do nuwdc ngung: 65°C

* Luwong nudc ngung hoéi vé: 50%
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«* 253
F * - i
CHUONG TR CHUYEN DICH NG LUGHG BEN VING VIVEl (SETP) « Global @
Dity mush hoat déng TIONL tromg et DI cbng aghidp b thieg gus i thing guwin ij KL

*
6CON o V14 thing vh thge sk TN g e DANYN bl Vst Mo (EEP) . Gateway oo T4 CHUC PHAT TRIEN
SR -t e CONG NGHIEP LIEN HOP QUGG

Phan 4: Nhiét & dién két hop (Pong phat)
¢ Nguyén ly co ban cua tua-bin
e Tua-bin déi ap
e M®4 hinh héa tua-bin déi 4p trong MEASUR
e Bai tap thuwc hanh cua hoc vién
¢ Tua-bin ngwng tu
* MO hinh héa tua-bin ngwng tu trong MEASUR

Phan_4_1

*" Glabal i
__ie;_ " ﬁanuww -__ "i’@
Ly hoisd 1 L6 hoti s6 2 Lo hoiso 3
Than Diu nhién liéu nang (HFO) Khi ty nhién
1|
D
---- i : B pién ludi
H
Nhu ciu vé :
hoti HP =
SY——. |
v
Nhu edu vé dién tai
nha may

Hé thong
Nwéc bo sun

v : g, 3 .
Xd ra kénh thodt nuéc Nu'dre ngung tlr quy trinh ho!l

Tua-bin ngung

s Lutll lrong ké

Phan_a_2




e

B wom @

Tua-bin la gi?

« Thiét bi chuyén héa nang luong

Thé nang / Pong ning / Ap ning / Nhiét ning

Nang lwgng quay truc

Phan_4_3

" Gateway

& i o
_! Pinbeavivir oS

Don vi str dung tua bin hoi nwéc trong cong nghiép
* Don vi st dung tua-bin hoi nudc c& lén

»  Hoadiu

* Locdau

s Lam san (Bot gidy & gidy)
= (Caosu

*  Dugc phdm
= Khdéisan xudt

» Don vi sl dung tua-bin hoi nudc c& vira & nhod
= Thuc pham & nudc giai khat
*  Nhya
«  Thiét bi dién tor
= Giacong kim loai

Phan_a_4




" Gateway e

s .'.'G;l;bal @
BO truyén ddng tuabin hoi nwéc thuong
dwoc sir dung trong cong nghiép

* Phat dién truc tiép

* Bom nuwdc cap cla 1o hoi

* Bom nuwdc clia thap giai nhiét
* Bo'm nuwdc cla chiller

* Quat gio

* Quat khéi

*  May nén khi

* May lanh

» Hé théng chiller

» Cac thiét bi phu tro khac

Phan_4_5

8 om @

,.Lm“ Tua-bin ho'i

Nhiéu loai khac nhau
*  Tua-hinddiap

*  Tua-bin ngung

*  Tua-bin trich hoi

= Kéthop

+  Kich thudc va pham vi higu qua khac
nhau

*  Tua bin déi dp duwoc sir dung thay cho
tram xa va song song vdi tram xa

*  Tua bin ngung cung cdp céng sudt truc
tdi da trén mét don vi luu lwgng hoi




o M OALEWRY

& oo (0] (b
Tua-bin hoi d6i ap
* Tua bin hoi d8i dp xa hoi & ap suat I&n hon (hodc bang) 4p suat khi quyén

Wan chin

>

Yan ngat
qud téc db

Van tay

Y

Y

Tua-bin d8i 4p 1 ting canh Tua-bin déi dp nhidu ting canh

Phan_4_7

" Gateway

acs Tua-bin hoi déi ap

-

Van ngat
qud tde dé

* R4t phé bién

* Hinh dang don gian nhat

* Lam viéc chdng lai dp suat
nguoc

*  Xa hoi téi 1 phu tai quy
trinh hodc 6ng gop hoi

* MOot thiét bi phu hop cho
cac rng dung cong nghiép

Van tay

Tua-bin déi 4p 1 ting cinh

Phan_4_8




Tua-bin trich hoi

B iawm @

e

Tua-bin trich hoi

*  R&t phd bién & cac nha may cé
nhiéu éng gdp ap suat hoi

*  Lam viéc chéng lai ap suat
nguoc

*  Xa hoi téi 1 phu tai quy trinh,
ong goép hoi hodc binh ngung

* Mot thi€t bi phu hgp dé can
bang 6ng gbp va loai bd viéc xa
hoi

Phan_4_9

Tua-bin ngwng

8 am @

Tua-bin ngwng hoi

* Cong cu chinh cta nganh san
xuat dién

*  S& lubn cd mot binh ngung di
kem

*  Xa hoivao vung chan khéng

* Tisd ap suat van hanh cao
nhat

* Nhiéu tang va tham chi cé thé
¢6 hai hoac ba phan

* Kich thudc rat Ién

*  Tisuatsinh hoi thap nhat

Phén_a_10
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o+ GALEWY

Hoat déng tuabin hoi cong nghiép dién hinh

+ Apsudtvan hanh
*  Toi thiéu — 10 bar (d8i véi ap sudt nguoc)
*  T6i da— 100 bar
*  Diéu kién chan khéng cé thé tén tai & dudng xa!

* Nhiét do hoivan hanh
= Bé&o hda hoac qua nhiét mot vai do
= T6i da - hoi qué nhiét 200°C

» Tém tat — Cobng nghé tua bin hoi nudc rat da dang va hoat ddng & nhiéu mirc ap
suat va nhiét dd khac nhau

Phan_4_11

Pinh luat dau tién vé hiéu suat cha tua-bin

* Can bang ndng lvgng dugc tién hanh trén tuabin hoi nudc s& mang lai hiéu qué
dac biét cao
* V& co ban toan b ning lvong 13y tir hoi nuéc chuyén thanh ndng luvong truc

W.s'haﬂ 3 100%
msream (hJ - he)
 Tua bin hoi nudc van hanh chi véi nhitng “t6n that” nho
*+  Masatotruc
*  Truyén nhiét
= Rdri

7? first faw =

Phin_4_12
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e

Tua-bin hoan hao

* Tua-bin hoi nuwéc duoc danh giad bang Pinh luat
nhiét dong tht hai

«  Dinh luat Nhiét dong luc hoc thir hai xéc dinh rdng nhiét

nadng khéng thé chuyén héa hoan toan thanh dién ning

—  Bién nding cd thé chuyén héa hodn toan thanh nhiét ndng

* Diéu nay xac dinh lwgng cong suat truc toi da cd
thé duoc tao ra (dya trén cac dinh luat vat ly)
*  Diéu nay chimg minh rang mdt tua-bin hoan hao s& van
hanh dang entropy
— lIsentropic |4 entropy khong dai (khéng tén
that)

- Khéng tao ra entropy

Phan_4_13

"o Gateway

Hiéu suat dang entropy

* Hiéu suit tuabin hoi dwge md ta 13 hiéu suat ding entropy
= V& co ban toan bd nang lugng I8y tir hoi nuwdc chuyén thanh nang lugng truc

Actual Work _ Wacmai

n isentropic

- Isentropic Work - W

isentropic

m steam (h inlet héw"t )ac.ruaf _ (k i h e )acmaf

M steam (h inlet h exit )Jlfemmpic (hi - he )tl';emropic

n isentropic

Phin_a_14




Hiéu suat dang entropy

* Hiéu suat tuabin hoi khéng “gidng” hiéu suat n6i hoi
«  Hiéu suit dang entropy cla tua-bin |2 su so sanh van hanh thue té cla tua-bin véi van hanh cla
maét tua-bin hoan hao hoat déng & cung diéu kién dau vao va dp suit du ra
= Hiéu sust ding entropy la si md td lvong co ndng dugc tao ra tir nhiét ndng

* Hoi ra khdi tua-bin mang mét lwgng nhiét cé ich dang ké

Phan_4_15
—!* {:;‘E“b:'l“'-z_ ..:.L:@ -~
”» 1 T T T T gl .’(w_:’ﬂ-.l
|
5
L 3 .
: N Biéu do6 Mollier
B
H

Entropy [tk g}
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(g,

o

Biéu do6 Mollier

=

|\

\

)

Entropy (kg4

Phan_4_17

—— o cat sk st

g,

LRt

Biéu do6 Mollier —

iéu suat tuabin

>

dang entropy

o

H

> -

B

(Biry) Adeuyus

Entropy (kllkg+)
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Hiéu suat tua-bin hoi nwéc dién hinh

Ui henar_ 30041 80%

h in _h out )isenfropr’c

ni«emropic 2 (

* Nhitng yéu t6 déng gép chinh cho hiéu suat dang entropy
*  Cach thiét k& tua-bin
= Loai van diéu khién
—  an don - tiét luu
—  Van da—voi phun luwu lrgng

* S& can thong tin nay dé phan tich BAT KY tua-bin nao

Phan_4_19

g '::émw! @
Hiéu suat tua-bin hoi

Nhin chung, tua-bin mét tang van hanh véi hiéu suit dang entropy thap hon
tua-bin nhiéu tang

Tang dién tich duong 6ng dan hoi (dudng kinh) dé giam tén that
—  Tidcdd hoi xa va ma sat vl thanh dng giam

Tua-bin mét tAng thwong hiéu qua hon tua-bin nhiéu tang déi vdi thiét bi céng
sudt nho

Phén_a_20
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e
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Hiéu sudt tua-bin hoi

Y k
Tua-bin d6i 4p mot ting Tua-bin déi 4p nhidu ting
Phin_4_21
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Hiéu suat tua-bin hoi

* Ba phuong phap dé dat duoc hidu suat tuabin dang entropy

Théng s6 k§ thuat cha nha san xudt
—  Ban do cua tua-bin / dwing cong higu suat

—  Biém bit d4u phi hop - cho cd nhitmg thidt ké méi

* D3 biét diéu kién dau vao va dau ra cla hoi nudc

Dau vao qud nhiét cung véi dau ra qua nhiét 13 loai phé bién nhat va dé sir dung nhat
S& KHONG hoat dong voi cac dau ra bo hoa (d6 kho < 1)

* Diéu kién hoi dau vao va phat dién da biét

Thudng dung cho cac may phat dién

Cén phai ¢ lvu lugng khdi lvgng cha hoi nwdc

Lira chon thay thé ¢6 thé ton tai d&i vai thiét bi dwoc truyén dong truc ti€p bang co khi nhung cé
do khong dam bao cao hon

Phin_a_22
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Hiéu suat tua-bin tir diéu kién hoi nwéc dau vao va dau ra
* Phuong phap thu 2

« Hiéu suat cla tua-bin cd thé duoc xac dinh tir cac diéu kién hoi dau vao va dau
ra cling nhu cac ddc tinh cda hoi lién quan dén cac diéu kién do.

Phan_4_23

B e

®

Hiéu suat tua-bin hoi

» DOi vai diéu kién hoi qua nhiét &

S a » S 2 .
Ot vbo e ho qud it (PYAT) dau vao va dau ra cua tua-bin

* Cac phép do ap sudt va nhiét
dé clia hoi qua nhiét cho
phép biét dwoc tat ca cac dac
tinh nhiét dong

Didu ra cha hoi qua nhiét (P va T)

Phan_a_24
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e
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25 bar Piéu kién van hanh thuc té
375°C

21 Tan/h
h=3.180,9 kl/kg

; k
1.000 kW 21.000

Wd-u;‘.' - ?fl st (hf_helmu = 3.600 (3'180'9_3‘009 '3]

5=6,909 kl/kg-K
7 = 1,000 A—W—IOUOkW[L =1,340 A
W =1 ! . 0.746 kIV ’ ’
2 bar
271°C
21 Tan/h
h = 3.009,8 IJ/kg
5=7,594 kl/kg-K
L
Phan_4_25
B e m
A . &=
biéu kién dang entropy
g 5
25 bar 21060
375°C : oo = ok iz
21 Tén/h 2.850 kw qu.u'r_m.va(hf he)‘,m— 3.600 (3.180.9-2,692.0)

h=3.180,9 ki/kg
5 = 6,909 ki/kg-K
Lhp

7 =2850 kW = 2850 kW
W i [o.maw

] =3825hp

2 bar

2 ba"r 5=16,909 ki/kg-K

271°C 5

21 Tan/h Ao

s s h.\.unlms:ic = i;’;; 2 ki/kg
s = 7,594 ki/kg-K 6 Kt = 0,985

Phin_4_26
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25 bar

375°C

21Tan/h

h =3.180,9 ki/kg
s = 6,909 ki/kg-K

77 isentropic (h — h )
inlet exit Jisentropic

2 bar

271°C

21Tan/h

h =3.009,8 ki/kg
s =7,594 ki/kg-K

(hf,,,e,—hexi,)ac,ua, (3,180.9-3,009.8)

|

hens

2.850 kW

2 bar

s =6,909 ki/kg-K
21Tan/h

h =2.692,0 ki/kg
TisentrOpic = 133r7°C

b6 kho = 0,985

isentropic

171.1 035

(3.180.9-2,692.0)

488.9

B Geu g @

Phan_a_27

HeatLoss Pressure Re

Valve

Bolter Deaeralof Flash Tank Header
W STEAM TURBINE
Solve For

Isentropic Efidizncy
Iniet Stesm
Prassurs
Known Variablz
Temperature \alus
Tushine Properfies
Selected Turkiite Property
Bass Flow
Ganaralor Efficlancy
Outiet Steam
Pressurs
Known Variable
Temperature Value

25

Tamperaturs

|37

Mass Flow
)

{100

2
Temperature

27

| Resat cata

hens

- MEASUR

® dom @

Tinh toan tuabin ho'i

Phan_4_28




" Gateway

hens

B%
16 Gdhr
100%
9904 k)
| o e - Tinh toan tuabin ho'i
T - ; : - MEASUR
Temperature ') 37 1137 m
Phase G % e
ISp. Enthalpy (kiikg) 3168 2653 30105
5. Entony kg K o3t B 5%
. Mass Flow ithr) | —— i
ey Fow G £ = "

Phan_4_29

“«Gateway

hens

Hiéu suat tuabin tir diéu kién hoi nwdc va san xuat dién
* Phuong phap tha 3

e Hiéu suat cla tuabin c6 thé dugc xac dinh tir ddc tinh hoi dau vao va san lvong
dién

Phan_4_30




Pva T dauvao

E.D.:

Luru lugrng hof

P daura

Phat dién 1&n lwai

May phat dién

Q g &iam

e

" Gateway

m Y

Hiéu suat may phat dién

tua-bin hoi nwéc

* Tua-bin hoi nudc két hop

v&i may phat dién thanh

moét co cdu bd sung dé

tinh todn hiédu suat dang

entropy cla tua-bin

* Can cd cac phép do bd sung
dé cho phép xac dinh hiéu
suat

* bady thuong la phuong phap
thure té duy nhat dé danh gia
hiéu suat tua-bin ngung tu

Phan_4_31

Hiéu suat tua-bin hoi

25 bar

375°C

21 Tan/h

h =3.180,9 ki/kg
5=6,909 ki/kg-k

" Gateway e

Cang sudt phat |&n Iudi do duoc = 950 kW
Hig

2 bar

-'a * Giabal 3 {!?‘5;}

2 bar

s = 6,909 ki/kg-K

21 Tan/h

Pisentropic = 2.692,0 kifkg
seniopic 133,7°C

B khd = 0,985

Phin_4_32




25 bar
375°C

21 Tén/h

h = 3.180,9 kl/kg
5= 5,909 k/kg-K

2 bar

950 kW 3,600

Cang sudt phat |én
Higw ha

lurdi do dugre = 950 kW

2 bar
5=16,909 kl/kg-K

21 Tan/h

h =2.692,0 kifkg
Tientregic= 133,7°C

Db khéd = 0,985

isentrapic

v

: 35

M= "095 21,000% (3180.9 2

=10.
~2,692.0%)

B dem @
Hiéu sudt tua-bin hoi

/4 =950 kW

generalor
. B Generator Work B ngm;,,,. B 950 kW ~0.95

generator Turbine Shaﬁ Work WI y = N .
e uronne

W =1000kW

trbine

n _ Actual Turbine Work W _ w..
isentropic L';entropfc WOP’A‘( ngmemrle , Ugfn msr (h r'_he)i_m:
Phan_4_33
’a * Giabal

b4
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Baoller Deaerator Flash Tank  Headsr Heat Loss. Pressure Relsase Vae Saturaled Properiles St

W STEAM TURBINE

Tinh toan tuabin hoi
- MEASUR

Solve For
(N i * Néuhoi& dauracia
riet A - CEEN . ~
Frossurn o Tl tua-bin hoila “hoi bdo
Kriown Varlable | Temperature ~ hba" (ulo'lt)
Temperatioe Vihis 35 =] . A “ "
Turbine Properties e Ldp lai trén phan mém
Selected Turbine Property |._l.ul.ass Flow v béng ca'ch Sl:l’ dung ”dé
Pass Flow |21 Whi A 2 N L.
Genarator Efickency | 100 k ho de p h u h Q’p VOl
Cutet Steam céng sudttaora
Pressure |? | Bare S L, ~ w~
Known Variable K <] * Can cé théngsd luu
Temparature Vakhia e Iu;Qong hdl
Entrapy
Quality
Phan_4_35

Cutlet Steam

Pressure E bar |

Known Variable | Temperature v

- Temperature Valse | 1337 | G
ré 4
Tinh toan
tuabin ho'i -
Inlet
5

Sp. Enthalpy (kJikg)
Mass Flow (thr)

Phan_4_36




Phan_4_37

B awm @

R

Chitiat Steam

Pressure [2 T

Known Variablz | Temperature v |

Temperature Value [133.65 [

senvopic Efiancy e - .

ol i ' Tinh toan

Ik i w% | tuabin hoii -

Power Out 15,2827 W

' MEASUR
Inlet Outlet ideal Outlet [

 Pressure (bar) % 2 2 ‘

 Temperature (°C) 375 1337 1336

Sp. Enthalpy (kdikg) 31819 2,693 562 I

Sp. Entropy (koK) sot 6911 1,673

Mass Flow [thr) 21 = 2

" Gateway

® o gm @
! Rl

Suat tiéu hao ho'i

* Suat tiéu hao hoi la biéu thirc dung dé mo ta lwgng hoi nudce can thiét dé tao ra
mot lvong dién nang cu thé
*  Sudt tiéu hao hoi ly thuyét |a sudt tiéu hao hoi ly twdang
*  Sudt tiéu hao hoi thyc té |a sudt tiéu hao hoi & thé gidi thuc

Theoretical Steam Rate = TSR = —{Tbsean_ _ .
Wf.\'en.’m"ﬂc' lh] = h!i.rmj

Actual Steam Rate = ASR = M = 1

Warrrmf ; il i h;

_T5R
M= 45w

Phén_4_38
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e

Hé sb suat tiéu hao hoi

« Viéc thay dbi diéu kién dau vao hodc dau ra cla tua-bin s& khéng anh huéng
dang ké dén hiéu suat dang entropy
= Suat tiéu hao hoi sé thay déi dang ké néu diéu kién thay déi

* Viéc tiét lvu dau vao cla tua-bin hoi sé anh huwdng dén hiéu suat dang entropy
tong thé (tlr van dau vao dén dau ra tua-bin)
»  Hiéu suit ddng entropy cla tua-bin s& khéng thay d8i dang ké (d3u vao dén d3u ra cla tua-bin)
*  Sudt tiéu hao hoi sé thay ddi ding ké

Phan_4_39

120
Exhaust Pressure = 10 bars Inlet Pressure = 25 bars

100 Inlet Temperature = 375°C
3
% & Suat tiéu hao
i— . hoi & Hiéu suat
& Exhaust Pressure =2 bars
§ a0

20

a
0 5 10 15 20 25 30 35 40 45 50 55 60 65 T0 75 80 85 90 95 100

Turbine Efficiency (%)
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Toc d6 tua-bin
hoi

Shalt Powar (HP)

ondnSREREABRERIEBRER

0 200 400 600 BOC 1000 1200 1400 1600 1800 2000 2200 2400 2600 2600 3000 3200 3400 3600 3800 4000 4200 4400 4600
Speed (rpm)

Phan_4_41

Ung dung MEASUR cho tua-bin hoi nwérc

Téng nhu cu dién cha nha may duoc gitr khdng dbi trong cac danh gid dy an MEASUR

= Nang luvgng dwoc san xuat bai cac tua-bin gilp giam viéc mua dién luwédi

MEASUR chi xr ly duoc t6i da 4 tua-bin

* HP-LP
«  HP-MP
* MP-LP

*  HP—Ngungty
= Tua-bin xung kich phai dugc mé hinh héa

MEASUR cho phép hiéu suat thuc té€ dugc két hop vao viéc phan tich
*  Hiéu suat tua-bin
* Sy tac dong cha van giam ap
—  Kiém soat va cdng sudt cda tua-bin

Phan_4_a2




Assessment Settings. aoperaﬁaﬂs

B Baiter n Header

B'mrtine

TURBINE DETAILS

HELE

Condensing Turbine

Izentropic Efciency =L

GEnerator EMcency {100

Condenser Prassure 015 ra
Crperation Type Staam Flow -
Flzed Flow |8 t
High Pressime to Low Pressure

I=entropic Efciency 155

Generator Efficiency |00

Cperation Type
Hinh Pressure to Medium Pressure

Balancs Headsr

Isentropic Efciency
Generator Efficiency
Gperation Type

Pedium Pressure to Low Pressure

=
100

Balance Header

Turbine Help

Emer maasured data

Ciperation Type

Choose which ig knowr Tua-bin ho’i trong
o MEASUR

Isentropic Eficiency |65

Generator Eficiency 100 [

Crperation Type Stearn Flow »

Flxed Flow 0 Ty

Phan_4_43
e
High Pressire to Low Pressure
Isentropic Eficienc 85 i . .
AR | Tua-bin ho'i trong

Generator Efficiency 100 % MEASUR

Cperation Tvpe Balanica Header v
iﬂg;“mm * Mbi tua-bin hoi trong hé

COE T e o et

Powelange cdu hinh cho cic tuy
Fiow Range chon vé hiéu suat & kiém
Balancs Heater v soat

Phan_4_44
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- Gateway

e i i i

So d6 tua-bin hoi trong MEASUR

hd 8558 vhr

HP to MP '
/ Tuwbine

! A
/Condansing / HF 1o LP
Turbine Turbine

' f ! r f r

1,256 kKW R TE544 KW W

b’r
90.2 GJ/hr

MPto LP
/ Turbing
tr

S14 kW ~

2bar > Process

Usage
T6thr
0 vhr I 1748 Gd/hr

Phan_4_45

® Gm @

Tua-bin hoi trong MEASUR

* Mabi tuabin hoi trong hé théng s& can mot hiéu suat dang entropy cla tuabin
hoi nudc
*  Théng tin tir nha san xut
*  Tinh todn tir diéu kién ddu vao va dau ra cta hoi cho céc tredng hop hoi gué nhiét
*  Pugc tinh todn tir cdng sudt phat dién va dp suit diu vao va diu ra cba hoi nwdc
— Hiéu suat cda may phat dién can dugc dua vao céc tinh toan

* Qua trinh van hanh tuabin dugc dép (rng, sau d6 nhu cau hoi dp suat thap
dugc dap (rng nho hiéu qua cia PRV

Phén_a_46
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Gateway

Tua-bin hoi trong MEASUR

« (6 3 tuy chon khac nhau dé thiét |4p qua trinh van hanh tua-bin
»  Dong hoi dén tuabin dé can bang nhu ciu dau ra 6ng gép
— Pay cing la tuy chon mac dinh
= Tuabin dugec thiét 1ap van hanh cé dinh
—  Lwu lwong hoi khéng dai
—  Cong sudt phdt dién khang dai
«  Thiét I4p tua-bin dé van hanh giita cdc gidi han trén va dudi
—  Luu luvgng hoi
—  Cbng sudt phat dién

* Tua-bin khéng van hanh

Phan_4_47

"o Gateway

Cung c8p hoi cao ap .
Kiém soat can bang tua-bin

* M6 hinh MEASUR phai dugc thiét
lap d€ md ta chinh xac tac doéng
ma su thay déi vé nhu cau hoi
nuwdc (hodc diéu kién van hanh) sé
gay ra dGi v&i hé théng
= Thanh phén téc ddng phai dugc xdc lap

L —  Hoi ¢é thé di qua tuabin

-

Nhu ciu ho'i giam ap

amnwy

—  Hoicd thé di qua van giam dp

Phin_4_48




Cung cap hoi cao ap

.

Nhu cau hoi gidm ap

< global
" Gateway !

e

Kiém soat can bang hoi
nudc bang tua-bin

F A & A ’ -3
* Tua-bin can bang dng gop giam
ap
*  Céng suat cla tua-bin la vd han
« Bt ki s thay d6i nao vé nhu ciu
hai thap ap sé dan dén thay ddi luvu
lrgng hoi qua tua-bin.

Phan_4_49

Cung c8p hoi cao ap

amnwy

-

Nhu céu hoi giam ap

Tua-bin ¢6 dinh — Kiém
soat can bang ho'i nudc
qua PRV

*  Tua-bin dang van hanh dua trén
cac diéu kién cd dinh
*  Luu lwgng hoi nudc khéng thé thay
ddi qua tua-bin
*  Bat ky s thay déi nao vé nhu c'a“:u‘
hoi thip ap s& din dén su thay déi
lru lrgng hoi qua PRV,

*  Tua-bin qua trinh thuong dugc mé
hinh hoa theo cach nay

Phién_4_50




Cung cap hoi cao ap

anmny

»

>

Nhu cdu ho'i gidam ap

" Gateway

e

& oo (0] C'\uﬁ,#

Kiém soat can bang hoi
nuwdc toi da-tdi thiéu

*  Tua-bin c6 thé bi budc phai van
hanh giita lvu luwgng hoi toi
thiéu va toi da
* PRV s& cung cdp thém hoi Déu tua-

bin dat dén gidi han céng suat

*  Diéu nay dua ra mot han ché thuc té
dira trén cong sudt cla cac tua-bin

Phan_4_51

Cung c8p hoi cao ap

amnwy

-

Nhu céu hoi giam ap

" Gateway

Diéu khién bat-tat tua-
bin

* Tua bin cd thé duoc “bat”
trong mo hinh Co sé va “tat”
trong mé hinh Banh gia

*  Tua bin co thé duogc “tat” trong
ma hinh Co sé& va “bat” trong md
hinh Bénh gid

Phén_4_52
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Hoi cao ap: 25 bar, 375°C chi phixung kich  M®& hinh tua-bin déi ap — Hé

dién: 0,15/kWh

anmny

=
>

He'i thap ap: 2 bar

théng vi vu

*  Ma Mé hinh hé théng vi du 3
dng gop va thiét 1ap tua-bin
HP-LP v&i cdu hinh sau

Luwu lwg'ng tuabin hai ~21,0 Tan/h

*  Hiéu suat ding entropy cla tua-bin
=35%

* Lap md hinh tac déng kinh té

cla viéc tiét kiem 1 Tan/h hoi
HP va 1 Tan/h hoi LP

Phan_4_53
B Gem @

& il i B| o tap tin sAVED
Baseline Data: MEASUR
Annual Energy Lise: 4712 424 GJ
Annual Energy Costs: 118,253,716 *  M& MEASUR — D3 cai dit hodc
Modification Data: phién ban Online
Numibar of Maodifications: i} *  Bam vao “View Assessments”

» Assessment co thé d3 co trén
Actions: Dashboard — Bam vao no
Steam Satup Aszgzeszment
Assessment Report Quick Repaort

Last updated Sep T, 2022
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M tap tin SAVED
B | Al Assessments MEASUR

A Asssment| Ad PreAssessmen | A For | Add vty

*  Né&u Assessment KHONG c6 trén

) | inport Dashboard, hdy nhap vao
“Import” va tim tép .json noi luu
ALL ASSESSMENTS INFO trir danh gia

A Faciy o * DO vdi phién ban Online — Thu
muc tai xuong la vi tri mac dinh

0 dé luu trir tép
Ko Facilty Info found for this directory.

Phan_4_55

8 e mm

hens e

15262 tihre Click-on and

B.03tihr

. ~

Kiém tra lai md
hinh co’ s&

1662 thr ¥

1.27 m*imin
[3

14403 vhr
Water

7 I
6 03 thr i
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STEAM SYSTEM SUMMARY

Elactricity Imports

152.6 t/hr
i Total Operating Cost
$116,097.582
Emissions From Fuel 233 845 23
Emissions From Change in o

( Fuel
Bailer Fuel Use 4,451,088.07 GJliyr
L Baller Fusl Cost (5) 5111.277.202
.E.!adrld!.y Generated D‘ W
i Electricity Imported 5,000 kKW
Electricity Cost () 54,380,000

Make-Up Watsr chulra;! 1
Maks-up Water Cost (8)

667,242 78 m*

Hé thén

vi du

¢ Chungta cé dong y vdi tat ca
nhitng con s6 nay khéng?

*  N&u ¢, ching ta dong y vdi diéu

nao?

* N&u khong, cdi nao ching ta
KHONG dbng y?

Phan_4_57

&

B ssessmentsetings (g operations

3 B

Turbine

TURBINE DETAILS HELP

[ Condensing Turtine Turbine Help

1 High P ——
G tigh Pressure o Low Pressue Enter measurad dala fo calcu
Isenfrapic Eficiency 3 ]

Generator Eficiency ftm %] Fixed Flow

Cperation Type Stoarm: Flowr v | Fixed mass flow rate of slean
Fived Flow 21 thi]

{J High Pressurs fo Medium Pressure

[ Medium Pressure io Low Pressure

p < Global
e <Gty

b2

Hé théng vi du

* DitdiPhans -
“Tua-bin”

e Kiém tra danh muc
kéo xubng dé biét
Operation-type

Phan_4_58




Boiler

R YTTY

144 05 vhr

15286 tthr

.05 Vhr

8 oo @

hens

M6 hinh hé
théng vi du

Phan_4_59
B imom @
Két qua cho vi duy vé tac
MARGINAL STEAM COST ddng cua tua-bin
: i Lwong tiét kiémyrgn/n_np
L it = 1,0 x 8.760 x 93,88

Medium Pressure et = 822389 %

Low Pressyre mnﬂ Lwong tiét kiémyran/n_1p

= 1,0 x8.760 x 93,73
= 821.075$

Phan_4_60
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e

Tinh kinh té cta tua-bin déi ap

* Hau hét cac hé théng cong nghiép déu can dén nang lwgng nhiét (khdng phai
lwu lwong khéi lwgng cha hot)

« Tua bin s& |4y nang luvgng tir hoi nuwdc va chuyén hdéa thanh nang lugng truc
*  Hoinwéce sé thodt ra khoi tua-bin véi nhiét d6 gidm so véi ban dau

» K&t qua sé lam tang lvu lwong hoi can thiét dé dap ng nhu cau nhiét

Phan_4_61

8 am @

Tua-bin nguwng hoi

* Tua bin ngung hoi thudng hoat
dong vadi diéu kién xa hoi bdo hoa
+  Hiéu sudt ding entropy thudng duge
xac dinh bdi
— San lvgng may phat, théng
56 hoi va luu luong hoi
— Dt ligu wdc tinh cha nha
san xuat

Tua-bin ngung

Phin_4_62
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i!? f&%bal III Q@ﬁ

Tua-bin nguwng hoi

+ Apsuat x3 anh hudng 16n dén san
lvgng dién

+ Mot sé don vj khac nhau cé san trong
MEASURE

+  Canthan khi lua chon don vi ap suit
chan khéng

+  Ching c6 thé khac vai don vi ap suat
Gng gop
*  Tua-bin ngung duoc str dung cho
*  Sanluvong dién lon

+  Truyén dong thiét bj co khi c& lén

Tua-bin ngwng
Phan_4_63
B Gam @
B ssesmnsenngs [ openins B B B e Tua-bin ngung hoi trong
MEASUR

TURBINE DETAILS HELP

) * (Céc) tua-bin ngung hoi can
B Condensig Turbe Turbine Help duoc thiét l1ap giéng nhuw
e, EREny m Tl e tua:bm qm ap nhl.r“ngfan‘
) _ : Ene messived (e thém mét théng s6 dau vao
Seneraer Eency i +  Ap sudt binh ngung (digu kién
ConserPressie 1% Bl B chan khéng)
Operton Tie SiamFhy v | Fecdmassfow s = Ciing can cd thong tin vé co
Fsgd Fiow b [ ché diéu khién

Phin_a_64




Tua-bin ngwng hoi trong MEASUR

* Tua-bin ngung c6 hai ché dé van hanh
*  Cong sudt phat dién cd dinh
—  Hiu hét céc hoat dong thiét bj digu khién theo quy trinh s& c6 cau hinh nay
- Higu sudt may phat 100%
—  Khi k&t ndi vari may phat dé phat dién
- Sirdyng may phat dién hiéu qua theo quy dinh cda nha san xudt
*  Luu lwgng hoi cé dinh

— Cothé quan sat thiy & cdc nha may c6 nhigu nhiét thai can dugc thu hbi
—  Can bing hé théng hoi nude va loai bd sir thoat hoi nude tir cic 6ng gop

Phan_4_65
B dm
[ sssmenseuns [oweans B | [ @ wors Tua-bin nguwng hoi trong
MEASUR
TURBINE DETAILS HELP
. * Cin c6 hiéu suat dang
8 Congensng Tutine Turbine Help entropy clia tuabin ngung tu
TR —_— *  Théng s tir nha san xudt
{Senopic Eicesi i
L i m Erfermeasured dats *  Tinh todn tir hoi nudc diu vao,
Deneraor fhckeny 100 Iwu lugng va cdng sudt phat dién
Cu“mm."f 15 LI E ar Ma 2 3
J : Fited Fow » Ap suat dau ra (xa) cla tua-
Opesalion Tyge SteamFlaw ¥ | Foedmes o bin ngung
Fiigd Flow b " +  Cothé dugce cung cip tir mot

trong ban don vi
»  Tuong duong voi dp suat ngung
tu bé mat

Phién_4_66




Hoi cao ap: 25 bar, 375°C

Chi phi xung kich
dién: 0,1 $/kWh

Ap sudt xa: 0,15 bara

e 3
ekt -_2‘,‘}:‘:,,,! @

Tua-bin ngwng — Hé théng vi
du

*  M& M6 hinh hé théng vi dy 3
6ng gop va thiét 1ap tuabin
ngung tu vé&i cau hinh sau

+  Congsudt phat dién cé dinh = 950
KW

+  Hiéu sudt may phat = 95%
+  Hiéu sudt ding entropy clia tua-
bin = 80%

Phan_4_67

Boiler

YY)

185 1 4w

Click-on and Mmowse-ove souipment @nd comgonents for more

1 37 rtimin
<

75 32 Uty

Két qua vé vi du
tua-bin ngung
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Low Pressiire Header

Pressure 2 A, 2 Sa s .
Két qua vé vi du tua-bin
. ih
Process Steam Usage 1 b gung
Condensate Recovery Rate 4 |
Fiash Condenste Coming i Header No v * Thychién mét thay d6inhd
2 trong théng so dau vao M6
Heat Loss I | :- hinh co sé&
Desuperheat Steam out of edium Pressire Header | No v * Thay d6i muc sit dung hoi thap
4p cua 6ng goép thanh 70 Tan/h
Phan_4_69
B i
917 Ghhe 151.42 the FEEDWATER
[ Tompuratons TE4C | Maas Fiow 155 38
I Pressure 7 hae | SpEntralpy R4 kg |
767 thr lm Lqud | S Entropy 1478 kg |
20 thr

4.2 Gdme 10 vhe

Process
Usage
,
HF e LP
Turbine
¢

( i Két qua vé vi dy
R — o | tua-bin ngung

1664 thr ™

1l
(=)

0.7 xar

- B5 iy
5
14275 thr 1.22 m min up
Witer
7297 thhr i
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B e m

K&t qua vé vi du tua-bin ngung

COST SUMMARY

e

L

Power Balance’
1,045 2 kW
6.948.2 ki
5,000 WA AR
oo MARGINAL STEAM COST
54,380,000
Boiler 50412 GImr
e et SAnn ]
Total Syr $T10,402 059
MakeLip Water B
1.22 mefmin
Tk 540,351.2 m°
unn Cast Bo.ss e
Total Sryr 5437 6308
5115204737

Phan_4_71

B e om

M hinh hé théng vi du
* Tat ca cdc md hinh “Pau vao” déu da hoan tat

* M© hinh 3 6ng gép

= Thé hién chat ché lru lwong hoi nwdc va can bing hoi nwdc trén cac 6ng gop nhu trong truong
hop van hanh

*  M® hinh héa chinh xac téc déng (can bién) cta chi phi hoi nuwdc clia hé théng

= KHONG dai dién cho téng chi phi tién ich, lwong khi thai, vv.
— LUU ¥: Tac dong cha nhién lidu dugc sir dung dé lap mé hinh

»  S3n sang dé sir dung nhidm phan anh chinh xac tac déng kinh t& clia céc co hdi t&i wu hda va tiét
kiém nang lugng trong hé théng hoi nudc

* Hay chic chan rang né da dugc LUU!

ki 8 e
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CHUDNG TR CHUYEN DICH NANG LUGHG BEN VING VIeEl SETP) « Global @
St ksl Gateway . A
BOCONG THUONG /¢ i M théng v e g e R e . e CONG NGHIER LIEN HOP QUGG

Section 5: Ti wu héa hé théng hoi - Sinh hoi
= Cai thién hiéu suat 16 hoi
* Quan ly viéc xa day 16 hoi
* Thu héi nang lweng tir viée xa day
* Bd ham nwéc
e B0 say khong khi
= Kiém soat khéng khi thira
= Chuyén dai nhién liéu
= Bai tap thue hanh

Phan_5_1

-

® Gum @

T6i wu héa hé
théng hoi — Sinh
hoi

Phén_5_2 Ngutin: US DOE Steam BestPractices Program
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Gateway

Sy chdy va Nhigt dg

Mudc cap dau vao NGias I
\ I I r Khai thai
Bifc xa\
va bai luu - . g R
) Cac loai ton
Ly ? b -
1 Tro bay that Cua IO hdl
. 2 .
Xa day
MWhién ligu
va Khang khi

Phéan_5_3

MNgudn: US DOE Steam BestPractices Program

" Gateway

« Hiéu suat 16 hoi cling ¢ thé duoc xac dinh mot cach gidn tiép bang cach xac
dinh mirc d0 ton that
*  T6n that co ban thudng la
— Ton thatquavalo
— Ton that do xa day
— T&n that do éng khoi

Nis hoi = 100 — Céc loai ton that

Mo hoi = 100 — Ayg — Axaday — Aknsi — Aknac

Phan_5_4
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Ton that qua vo 1o

« T6n that blrc xa va déi lwu khi day tai thuwong:
» [t hon 1% d&i véi 1o hai 6ng nudc
» fthon 0,5% ddi vdi 1o hoi 6ng Ilra

* Ty lé phan trdm t6n that qua vd 10 ting khi tai 16 hoi gidm vi mirc d6 tén that
qua vo 16 vé co ban la khéng déi
»  Ton that qua vo 16 ~0,5% khi day tai sé trér thanh ~2,0% khi mot phan tu tai
»  Co hoi chinh trong khu vuc nay 13 giam sé luong |6 hoi dang hoat déng dé giam téng ton théat qua
vo |6
— Anh hudng cha t8n that do khoi thai phai dugc xem xét

*  Gidm nhu cau vé hoi nuéc sé KHONG dan dén bat ky thay déi nao vé ton that
qua vo lo..... Trir khi ngirng hoat déng 16 hoi!

Phén_5_5

Nhirng diém chinh / Muc can hanh déng
1. Tim kiém “diém néng”
2. Do ludng nhiét dd bé mat cla 1o hoi
* Nhiét ké héng ngoai
*  Nhiét dé bé mat dién hinh nén ndm trong khoang tir 55°C d&n 70°C
3. Tu slra vat liéu chiu lira

4. Theo ddi su nguyén ven cla l&p phd bé mat

5. Giam phu tai 16 hoi ¢6 thé tao co hoi
*  Giam thiéu s6 lurgng 16 hoi van hanh

Phan_5_ 6
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e i i i

Quan ly viéc xa day

Chat lvgng nudc phai dugc cai thién khi ap suat hoi tang

Hau hét céc don vi déu yéu cau lam mém nudc b sung & mirc t8i thiéu

» Cac hé théng ap suat cao hon cd thé yéu ciu khir kiém, khlr khoang hodc xir ly
thdm thau nguwoc déi véi nudce bé sung

» Hé théng nwdc chat lwong cao cé thé cd ty 1é x3 ddy dudi 1%
»  Hé théng nudc chit lugng thap cd thé cd ti 18 xa day téi 10%

« Viéc thu hdi nwdc ngung bb sung thudng gitp giam ti 1é xa day

Phan_5_7

Quan ly viéc xa day

« Luwong xa day cha yéu phy thudc vao:
*  Chit lugng nudc
= Apsuatvan hanh 1o

* Quan ly viéc xa ddy thudong co cac hinh thire sau
+  Cai thién chéat luong nwée bd sung
s Caithién viéc kiém sodt xa day
*  Thu hdi nhiét
*  Tang thu hdi nuwdec ngung

* Quan ly viéc xa day bat dau bang viéc do ludng
*  Thong thudng, lvgng xa ddy dugc wdc tinh tir viéc phan tich héa hoc nuéce 16 hoi

Phan_5_8 Ngutin: US DOE Steam BestPractices Program
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e i i

Cac lwa chon dé tiét kiém nang lwong khi xa day

* Giam xa day |0 hoi
*  Diéu nay s& lam giam nang lugng trong dong xa day mot cach tuong ing
*  Nhung chat lwgng nudc s8 can duoc cai thién dang ké
—  Cén nhécvé kinh té
—  Cannhécvé co sd ha ting

Trién khai thiét bi thu hoi nang lugng

+  Gilr lai gan nhu toan bd nang lugng tir xa déy

*  Khéng anh huéng dén viée x& ly nwdre, thye sw cd thé gidp ich

*  C&n phai xem xét cac anh hwdng téi hé théng, dic biét |13 trong nha may dong phat

Su két hop cla 2 lira chon trén

Phén_5_9

Kiém soat viéc xa day

+ Diéu khién so cdp cla qué trinh xa day lién tuc thudng dya trén do dan dién
cua nudc 10 hoi

» Do dan dién phai twong quan véi chat lvgng nudce thire té thong qua phan tich
cu thé

Phan_5_10




B Gaom @

e

Khdi thai

Nurdc cip diu vao Hoi d3u ra

N ”

Kiém soat viéc xa day

e

din dién heaad

Mhién liéu
Va kKhéng khi

Phan_5_11

*Gateway E

’Q * Giabal ; w

Ton that do xa day

« Sy thay d6i vé lugng xa day cla tat ca céc 16 hoi nhin chung sé& lam gidm tac

don

* Pha

g dén murc tiéu thy nhién liéu

n tich kinh té€ s& yéu cau nhiéu mé hinh cho céc loai nhién liéu khac nhau
Chi phi nhién liéu hon hgp cé thé cung cdp mot wdc tinh so bd tét

» Tang lvong nudc ngung thu hoi thuong sé gitp giam luu lugng xa day

Phan_5_12




Khoi thai

Nurde cdp diu vio

—

¥a bé mat
(lién tuc hodc ngat quang)

W

X3 ddy (ngat quing)

\*

——*GATEWRY

Q " gisbal - @j

MEASUR - Giam xa day lo

* Viéc xa ddy dua trén chat lvong nudc
* Diéu gi sé lam giam viéc xa day |6
hoi?
= Nudc cdp sach hon
—  Tang lwgng thu hdi nude ngung
—  Trang thai ca nudic bé sung
— Khirsach nuwéc ngung

—  Thay déi cich xir Iy nuwéc

= Xaday lién tuc va xa ddy ngat quang

Phin_5_13

Giam xa day 16 hoi

" Gateway

Q Elnbal - g Q’:ﬁi .

« Mé& Mb hinh co s& MEASUR 3 8ng gép

* St dung m6 hinh Hé théng vi du MEASUR 3 6ng gdp va dinh luong téng téc
déng kinh té& cha viéc giam xa day 16 hoi tlr 5% xudng 2%. Viéc giam xa dédy nay
c6 thé thuc hién dwoc nho cai tién (nang cap) hé théng x& ly nudce

Phan_5_14




16142 uhr

Boiler

LY.Y)

~ RN

b
ridensing
=

1664 Uy W

FEEDWATER

1 AT Riteg

V8 35 uhe
4842 wikg

10 vhr

ST Process |
apme | Usags |

96 Gilfwr

B m @

~

Két qua hé

thong vi du

?

(M6 hinh co s&)

Phan_5_15

COST SUMMARY

Két qua hé théng vi du (M6 hinh co s&)

e, GATEWRY

Power Balance’
1,948 2 kKW
6,948.2 KW
s MARGINAL STEAM COST
H0.10 /W S
54,380,000 o
Bailler 504.12 Qe Medium Prassure
Uit Cost ‘525 00 Gl
Total Sy 5110,402 D89
1.22 mermin
e 540,351.2 m*
Uit Cost 50,66
Total Siyr 5422638
115,204,737

Phan_5_16
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o

inh gia hé thong

vi du
Explore Opportunitiez  Modify All Conditions
Nowice View Expert View
e C4 hailya chon
Now that you have setup your system and have baseline information, *  Ché&do xem danh cho
create duplicate baseline conditions to find efficiency opportunities. ngudi moi bat dau

e Ché& d6 xem danh cho
e chuyen g
Oiafe wiil be comed from your carent basefine candiion. -
* Cahaisédandén
cung mot két qua

Phan_5_17

Panh gia hé théng vi du — Ché dd xem danh cho nguéi méi

H X ast
Add New Scenario e
Movics View Exper isw

SELECT POTENTIAL ADJUSTMENT PROJECTS
The Explore Opportunities saction is a novice view to help you find and e e e e
evaluate different opportunities for your system. Notes can be added in At ey S
the right tab (NOTES), these will be added o your final report. Data will T ——
be copied from your current baseline condition. —

7 Adjust General Operations

L Agjust Linit Costs.
Scenario Name iRe'duce Blowdowr| | [l Adjust Baller Operations

17 Adjust Condensate Handiing

7 Adjust Heal Loss Percentages
I Adjusl Sieam Demand/Usage

T Modify High Pressure to Condensing Steam Turtime

T Modifv Hiah to Low Pressure Steam Turbine

Phan_5_18




Q <" Gisbal -

o+ GATEWAY

SELECT FOTENTIAL ADJUSTMENT PROJECTSE
Salect poteshiai sajistment arofects fo expiane opoontuTiias to (ncresse efficiency and the efachvensss of your system

Modification Name |Reduce Blowdown

[ Adjust General Operalions
C1ADjust Unit Costs Dénh gié hé thang
B Adjust Boiler Operations VII du _ Giém xé d.aly

O Adjust Boiler Cormbusticn EMciency

Ul Change Fuel Type

-
B Agjust Blowaown Rate
Bassiine Modifications
Blowdoun Rate Biowdown Raie
35

— " Caleulate Elowdown Sate

(] Blowrown Fiash to Low Pressure

Ol Preheat Makeup VWater with Biowdown

Change Steam Senerafion Conclions
T change erator Operating Conditions
Phan_5_19
RESULTS | SANKEY HELP
= i i
Parcent Savings (%) _——
—_— D% , ., n .
Fuei Usage (G 4369.565.1 Danh gia hé thong
Fuei Cost {$yr) $109.235,528 L, 5 ° N p
Electicily Purchased (KWhiyr) 43,800,000 d — G H d
P vi du — Giam xa day

oSt (S0 394519

Genzrated (kW) 19482
Process Use (G, 8207
“Stack Loss (Gdlyr) 90.5
Vent Losses (Glyr)
Unrecycied Condensate Losses

a5 45

G : = s
AT LD [C YR 02 g2
satbes Lossestadm S Wi
Annuai Emissions (tonne CO,)  222,084.88 219,746.43
_Agmﬂlﬂnu_:lum Savings (tlonne 2!“ 2
Annual Cost (5) 115,204,737 114,013,947
Annual %) - 1,190,790
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e

| Bassline v

157 42 ¥hr

Giam xa day 10 hoi

Reduce Blowdown ¥

0.8 Gl 2 50.65 thr

3.08 thr

Phan_5_21

Lwu y - Giam xa day Io hoi
« Hay can than vdi viéc tiét kiém nang lwong, chi phi va két qua phat thai
» Nhiéu 16 hoi yéu cau lap md hinh 16 hoi riéng |1é dé c6 co hoi giam xa day
= Mai nhién ligu va & hoi truyén ning lwgng riéng biét t&i nuwdc cap cla 16 hoi riéng 1@

« ANH HUGNG cla nhién liéu va phan tich bj pha v& trong co hdi cai tién cy thé
nay

« Sl dung chi phi nhién liéu k&t hop va hiéu suat 16 hoi c6 thé wdc tinh tét hon
cho co hdi nay

Phan_5_22




Khoi thai

Nuée cip diu vao

E—

Hoi dau ra
e 7
I I théap ap

B aem @

Bén Hé théng hoi

Thu héi nang
lwong xa day

:v Xa léng cao ap
Nhién liéu
va Khéng khi
Nude bé sung
Phan_5_23 Ngudn: US DOE Steam BestPractices Program

— Dén Hé théng hofi thap ap

Thu ho6i néng lugng
xa day

+ 1,6% téng ning
lrgng tlr nhién liéu

+ Anh hudng chia nhién
liéu~1.800.0005/nam

*  T6n that nay co thé
dugc loai bé

Phan_5_24

Nguén: US DOE Steam BestPractices Program




— Dén Hé thong hoi thap ép

Nuéc b

: sung

M6 hinh danh gia
MEASUR

e Thém mot binh flash
xa day

*  Thém mdt bd trao doi
thu hoi nhiét

Phan_5_25

Ngudn: US DOE Steam BestPractices Program

Modification Name

[Biowdown Energy Recoesty

Tl Aajust General Gperations

T Adjust Unit Costs

B aajust Boler Gperations

O Agjust Beller Combustion EMclency
1 Change Fuel Type

witown Rate

Sh D' Lo Pressane
Baseime

Bigwiown Flashed
Na

B Preheat Maksup Water with Hinwdown
Bazefing

Prehesl Makeup Waisr

Ho

Modfications
Blowdewn Flzshed
Yes. v/

MonmCations
Preheal Make-up Water

fees ~|

Approach Temperatuse

B i om

@ -

Panh gia MEASUR - Thu
h6i ndng lwong xa day

Phan_5_26




’Q’ <" Gisbal

s+ Gateway HE
Bassline Blowdown Energy Recovery
Percent Savings (%) _
—_— 0%
Fuel Usage (Gayr) 4,416 084 43425656
Fuel Cost (347) £110,402.099 $108,574 166
Electricity Purchased (BhaT) 43.800.000 43,800,000 2 HPES —
Electricity Cost (8] 4,380,000 4,380,000 Danh gla MEASUR
Waler Usage (m*yr) 640,361 2 6271784 da e v 2
e At o Thu héi nang lrgng xa
FPower Generated (KW) 19482 15482 ’
Frocess Use (GJ) 207 s207 day
Stack Loss [Gyr) 917 90.2
Venl Losses (GJAN)
Unrecycled Condensate Losses
= ’ i 45 451
{GIAT)
Turnine Losses (Glyr) o0z 0z
Other Losses (BAyT) 5.1 28
Annual Emissions (tonne CO;)  222,084.86 218.407.79
ér;:ﬂ Emissions Savings (tonne _ 367707
Annual Cost (%) 115,204,737 113,368,104
el o i s
Phan_5_27

’Q’ " giabal
“«Gateway e

hens

Danh gia MEASUR - Thu héi ning lwong xa day

| Baseling ~
151.42 thy >
159.39 the | Boiler 14gvhr & 185[]52&.%:
» i . 797 tir
5041 Giibr Flash
= Tank

6.35 t/hr — T.84thr

14891 the

90.2 Glhr
2962c 119 miimin
15675 thr | Baller L4 L 4 Water P
EY.Y) i . 71.47 thr ;
498 G l 2{] -C
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e

Thu héi néng
lwrong xa day

X4 day / Bd trao déi nhiét

hwéc bd sung Binh flash xa day

Phién_5_29

8 am @

Chu y vé bd trao ddi nhiét
Nudre bd sung , S
* Dong xa ddy co kha nang gay 6
nhiém dang ké (ngay ca trong moi
Xa long : trudng lam mat)
+ Trao d6i nhiét ddong thoi cling cé
thé la mot lua chon tot
* Phai cung cap kha nang lam sach
bé mat truyén nhiét cha bd trao
doi nhiét xa day
Ong thing c6 16 x3 & phia ng
Tam va khung

Phén_5_30 Ngutin: US DOE Steam BestPractices Program




Thay d6i xa day bang thu hoi nhiét
« Tac ddng cla viéc giam xa |6 duoc giam thiéu khi cd thiét bj thu hdi nhiét xa 16

»  Tocdd xa day co thé dugce tang |1én dé bdo vé 16 hoi va chi phi nang lugng tai hién truang sé
khéng bj anh huwdng dang ké

Phan_5_31

® Gm @

Nhirng diém chinh / Muc can hanh déng

1. Udc tinh lwgng xa day bang céch sir dung d6 dan dién cla nudc cdp va |6 hoi
2. Xac dinh s6 lwong 16 hoi va tén that nang lugng & cap hé thdng do xa day

3. Danh gia viéc 13p dat bd didu khién x3 day tw dong

4. Danh gid va 13p d3t thiét bj thu hdi nhiét va hoi flash

5. Lam viéc chat ché vdi bd phan héa hoc clia nha may dé duy tri va quan Iy qua
trinh xa day thich hop

Phan_5_32




T e

Ton that do 6ng khoi

 Ton that do 8ng khdi la t8n that I¢n nhat trong
16 hoi
* T6n that do 6ng khéi duoc tao thanh tir 2 loai
va duwoc dinh nghia la
Tén that nhiét dé
Tén that chay

* Phan tich qua trinh chay la phwong phap
thuong duoc str dung dé xac dinh tén that éng
khoi

Phan_5_33

Du an cai thién hiéu suat 16 hoi

* Hiéu suat |6 hoi trén MEASUR chi yéu dugc quyét
dinh bdi ton that dng khoi
* Hiéu suat 1o hoi trong thuc té chd yéu dwoc quyét dinh bdi ton that
ong khoi
» Cacyéu tb tdn that 6ng khoi
—  Nhiét do khai thai
— Khéng khi thira

Phan_5_34
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e i i

Ton that do nhiét d6 khai thai

« Mbét lvong nang luvong dang ké tén tai trong khéi thai
*  Nhiét do cla khoi thai biéu thi ham luong cla ning lvong

« Cécyéu t6 phé bién nhat anh hudng dén nhiét do khéi thai dugc trinh bay la:
*  Thiét ké Id hoi

= Nhién liéu
» Do san sang cla thiét bi thu hdi nhiét
— BO ham nudc

—  Bb& sdy khéng khi

*  Bo phan khoi thai bj héng — vach ngén
*  Pong cau cdn bén trong hodc bén ngoai éng
= Phutailo hoi

Phan_5_35

® Gm @

B6 phan thu héi nang lwong
«  B& ham nuwéc thu hdi ndng lugng tir khéi thai vao nudce cap 16 hoi théng qua bd
trao doi nhiét
* B0 sdy khéng khi d6t thu héi nang luvgng tir khai thai vao khong khi chay

= L6 hoi nhién liéu ran nhidu kha ning ¢ cic bd phan nay dé hd tro qué trinh dt chay bing cach
say truéc nhién liéu.

Phan_5_36




200

150

Biém dong swong cla axit

|

Nhiét do ["C]

B aem @

Gi@i han nhiét d6 khaéi thai

» Nhiét do khoi thai dugc duy
tri trén diém dong swong cla
cac thanh phan axit
= Nhién liéu chira lwu huynh tao ra

axit sunfuric

100 T T
Nhiét dg nudc cap toi thieu duge —
d6 xuat (Vao bd ham nudc) = Tat ca cac nhién liéu hydrocarbon
déu co thé tao ra axit cachonic
50
0 10 2,0 3,0 4,0 5,0
Ham lrgng luu huynh trong nhién liéu [% khéi lrong]
Phén_5_37 Nguin: US DOE Steam BestPractices Program

B6 ham nuwdéc kiéu ngung tu

Nhiét @6 khdi thai cui ciing cc thé dat tai 30°C

* B& hadm nuwdc kiéu ngung tu cé thé cai thién hiéu suat 16 hoi hon 10% so vdi 16
hoi thong thudng

CAac thiét bj gian ti€p cd thé lam nong dong nhiét t&i 90°C
Cdc thiét bj tryc tiép cd thé lam nong dong nhiét tdi 70°C
Mot lugng dang ké niang lwgng & nhiét do twong ddi thip dugc thu hoi

Thiét bj dwoc gidi han & nhién liéu sach
—  Khi thién nhién
—  Déu nhién ligu nhe

Phan_5_38




" Gateway

e

& o B (Q‘E

275 /
5 / Phu tai |0 ho'i
‘® 250 -
=]
€ // + Nhiét do khéi thai thuong
£ tang khi san lwgng hoi tan
2 225 / % > 2
& >
£
= /
200
50 60 70 80 a0 100 110
Phu tai 16 hoi [%]
Phan_5_39
Khéi thai Van dé cau cé_’m
Nuére cdp diu vao Hoi déu ra
\ [] * Sy dong cau phia nudc (can)
thwong dugc quan ly théng
qua no lyc xtr ly nudc
* Céc bién c8 dang chi y dugc
khac phuc théng qua lam sach
bing hoa chat va phun thiy lyc
—P * Su dong cau phia chay duoc
Nhién liéu quan ly théng qua viéc théi
va Khong khi bd héng va lam sach gian tiép
dinh ky

= Viéc th6i bé hong rat quan trong
d&i vai qua trinh d6t chay nhién
liéu ran va dau nhién liéu ndng

Phan_5_40




e

B Emom @

Co hdi giam ton that 6ng khéi pho bién

Loai bd cau can phia chay
*  Thoi bd héng
»  Lam sach gian tiép

* Loai b6 cau can phia nwdc

*  Déphong

* Rira phun ap lyc cao

= Lam sach bang hda chat
* Sira chita cac bo phan bén trong bi |5i
« L3p dit thiét bi thu hdi nhiét

Phin_5_a1

Q *" Glabal - {!ﬁ‘}

" Gateway

Lo hoiso 1 Lo hoi s 2 Lo hoisG 3
Dau nhién lidu ning Khi thign nhién

Dién ludi

‘ Nhu ciu

hot nundc

---Hpnuuuou’
v

| —H Nhu ciu ding
= dién cla nha
]

may
~ el
iﬁ Hé thong
(o
Mude bé sung i
Xara kén‘?rq nuwére thai _ 1I'*_ultrofglngutnz qua trinh hO'l
=T ua-bin ngung

== Luu lrgng ké

Phan_5_42
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PG -Gazewa)r_ el sa ey
r ) .? o " n ra
Vi du vé giam ton that 6ng khaéi
Khéi thai 200 °C
Hoi daura
Nhién ligu: Khi thign nhién | 375°C
Chi phi: 14.800.0005/n&m
Murdre cap dau vao I || |
Céng sudt |6 hoi 30 Tan/h
Phu tai van hanh hién tai la 20 Tan/h | *
| \;
Nhién ligu Khdi thai 200 °C
—
Khong khi H
——
Nong dd Oxy trong khai thai la 5%
Phin_5_43
8 am @

Stack Loss Reduction Example

Khai thai 160 °C

@i BG thu hai nhiét
Hoi d3u ra (véi B thu hodi nhigt)

Nhién li¢u: Khi thién nhién
Chi phi: 14.800.0005/n3m
Nude cdp ddu vao

I 375°C

[T

Cang suat 16 hoi 30 Tan/h

Phu tai van hanh hién taila 20 Tan/h

Mhién ligu
—
Khang khi l—p .

Khdi thai 200 °C (Cof 5d)

Néng dé Oxy trong khoi thai la 5%

Phan_5_44
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Phan tich lwrong tiét kiém

a[——} B [—-—] biv -, )

m M, mom,

Trong do6
* n, van, daidién cho hiéu sudt van hanh 16 hoi hién tai va mdi

dai dién cho nang lvong dugc truyén trong 16 hoi dé tao ra hoi nwdc

steam

Phan_5_45

® Gm &

Phan tich lwgng tiét kiém

ql E:ieum ]71
VIR = 1 = l {1
> [ f?j m, [ WJE’“

O-mw'lr_:,-s = [1 - %J K.,ﬁ.en

E;.e 1 dai dién cho ndng luwgng dau vao nhién liéu hién tai cta 10 hoi

Trong do

Kiuer 1 thé hién chi phi ndng lugng nhién liéu dau vao hién tai cho 16 hoi

Phan_5_46




Beiier Degeralor Flash Tk Heacer Healloss Pressure Releass Valie Saturaled Properties Stack Loss

ﬁ STACK LDOSS

B Gm @

e i i i

Cong cu tinh ton that
ong khéi - Khi tw
nhién trong MEASURE

Typeoffud Ges v

Fuel | Typiaal Natural Gas- U5 v

;;;T@;We = * Bang té’n' théfE éng khoi

A”éﬁﬁmm'['e ;zu du?c ph?t trleln cho cac
: / chat chdy khoéng dang

PefcerﬂOxfgenCrExmer‘i‘ f&qwnithleﬁas v ké; va khéng ngung tu

Cygzn I Flue Gas & |

Maisture In Combustion Alr 1 [%

Stack Loss 182%

Boiler Combuston Efficiency 818%

Phan_5_47

Soller Deserabr Flash Tank Header Heatloss Pressure Helease Vahe Satrated Projeries Stack Loss

ﬁ STACK LOSS

Type of fudl Gag vl
Fud Typical Nawwal Gas - LS. v

Rodiew Fus

Stack G Terperaiie 1l

Amhiant At Temperalire 24

Parent (iygen Or Excess Ar? Chygenin “lus Gas v
Onyaen 11 Flue Gas 5 5

Hosturen Combustin Al i I

Stzck Loss 16.3%

Boller Combustion Ffficiency BTN

Céng cu tinh tén that
ong khoéi - Khi ty
nhién trong MEASURE

Bang t6én that éng khoi
duoc phat trién cho céc
chat chay khéng dang
ké va khéng ngung tu

Phan_5_48
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e+ GATEWAY

Phan tich lwrong tiét kiém

nu i 5
O‘m‘wmi = [1 i Kbunfrv
??uﬂwm'u

81,8
Osavings = [1 —m] x 14.800.00 = ~ 336.000$
» Phan tich trén MEASUR cho thay co hadi tiét kiém tuong ty
* Sy an mon va phu tai 10 hoi phai dugc xem xét

 Duya trén phan tich ny, viéc 13p d&t bd hdm nudc c6 thé s& mang lai thei gian
hoan vén don gian duéi 1,0 nam

Phan_5_49

[ Adjust General Operations

D Adjust Unit Costs -Ba'nh gié MEASUR -
just Baoiler Operations 21 = ie 3
Adjust Boiler Operation Cai thién hiéu suat

B Adjust Soller Combustion Efficiency I x -
' ' o hoi
Baselne Modimcations
Compusiion Emciency Combustion EMciency
81.8% 837 %] * Than trong khi bdo
” s 2 . A
[ Chanige Fuel Type Eaf) CB(‘: Igpahn t.l ’et
CHAdjust Blowdown Rate I‘em tu dan gla
nay

O Blowdown Flasnh 1o Low Pressure
O Prehezt Maksup Water with Blowdown
[ Change Steam Generstion Conditions

[ Change Deasrator Operating Conditions

Phan_5_50




" Gateway

hens

Baseline Feedwatsr Economizer
Percent Savings (%) —_—
P — 2.0%
Fuel Usage (S 583,365 6 570,123 1
Fuel Cost (B47) 514,584 147 §14 753,079 4 H=4 —
Electricily Purchased (KWW 43 800,000 43 800,000 Da n h g 1a M EAS U R’
ElBciricity Gost () 4.380,000 4350,000 2 HFS HFS S
e Cai thién hiéu suat
Waiter Gost (Sr) 57,733 RS 3 1
Power Generaled (W) 0 0 |O hdl
Process Use (GJT) 594 394
Siack Loss (Giyr) 121 106
Went Losses (GJiyN) 0 0
Unregycled Condensate Losses
o 87 B7
Turbine Losses (G o (]
_-O'Eher Losses (GJir) T2 T2
Annual Emissions {tonne CO,)  29,337.46 28,671.49
g:d Emissions Savings (tonne 6a5.06
SN et Gon 3 1) 18,021,874 i i
Annual Savings (§) - 331,062
Phin_5_51
p e e
2w ®
« Click-on and quif and comp for mare
detalls
1.05 thr
17 83 thr P4 o 7
384 G 352w Danh gia MEASUR

18 88 tthr

0.17 m*min

997 thr

— Cai thién hiéu
suat 16 hoi

892 Uhr

Make-Lip

\Water
A
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Nhirng diém chinh / Muc can hanh dong

1. Theo d&i va ghi lai nhiét d6 khéi thai doi véi:
*  Phu tai lo hoi
* Nhiét do moi truong
*  N6ng dé Oxy trong khéi thai

2. So sanh nhiét dd khéi thai vdi cac diéu kién van hanh tuwong tu trude do

3. Duy tri viéc vé sinh 6ng phia chay thich hgp

S

. Duy tri héa chat cho nudc thich hop

u

. Péanh gid kha nang tiét kiém tlr bd phan thu héi nhiét

Phan_5_53

" Gateway

& i )
-:-‘— Plsbimrier e

Co hoi kiém soat qua trinh chay

 Cai thién kiém sodat qud trinh chdy thudng mang lai co hdi quén ly ndng luong

« Kiém sodt lwong khong khi thira (Oxy trong khoi thai) dé tdi wu hoa mirc do
gilp tang hiéu suét 15 hoi

* M©ét sd yéu td can dugc xem xét dé t6i wu héa lugng khdng khi thira nhung céc
yéu td chinh la :
Nhién liéu
Co ché kiém soat
Quy dinh phét thai

Phan_5_54
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B e @

e —

Phan tich chay

* Trong mét thé gidi hoan hao, khéng khi va nhién liéu sé hoa tron hoan toan va
qua trinh dét chay hoan toan sé xay ra.

« MGi phan tlr nhién liéu sé phan trng chinh xac vai lvgng oxy chinh xac dé
phan trng dét chay tiép tuc hoan thanh
CH.*+20,~>CO,+2H.0 +Energy Release

* Trong qua trinh dot chay thuc té, nhién liéu va oxy khéng phan (rng hoan toan

CH4+20: 22 @ CO,+ B H,0 @
Energy
Release

« CH4, CO va H2 khéng phan trng la nhién liéu dwoc tao ra tir qua trinh d&t chay
khéng hoan todn

Phan_5_55

MNgudn: US DOE Steam BestPractices Program

" Gateway

g + global @
_E_ Pinbeavivir oS

Quan ly qua trinh chdy — Nguyén tic 1

* CH4, CO va H2 khéng phan (rng lam suy giam qua trinh chay
= Vin dé an toan
= Van dé strc khoe
= Bat loi vé hidu suat

o eosns D@ )
Relese

« Quan ly qua trinh chdy 12 c6 gang loai b nhién liéu khéng phan (ng bang céch
b6 sung thém Oxy vao vung chay
« Lugng O, du dugc cung cdp cho ving chay vé co' ban sé loai bé nhién liéu chwa phan &n

Phén_5_56 Ngutin: US DOE Steam BestPractices Program




Quan ly qua trinh chay — Nguyén tic 2

& g &;Bbal - (@ﬁ

o M OALEWRY

Lugng Oxy du dugc bo sung dé dam bao phan (rng hoan toan cla nhién ligu

duoc lam néng bang nhién lidu tir nhiét dé moi trwong xung quanh dén nhiét

do cla khai thai

CH 4+ =% aCO,+PH,0 +yCO+d H,+eCH + /£ 0,
—_——

R, (BTN,

Trong hau hét cac qua trinh chay, khéng khi dugc sir dung lam ngudn cung cap

Oxy
= M6t lugng Ién khi N, dugc gia nhiét tir nhiét dd moi truerng dén nhiét dd khéi thai bang ning

Iurgng tlr nhién liéu

MNgudn: US DOE Steam BestPractices Program

Phan_5 57
160
140
- Danh gia luvgng oxy
. e h.,a
Eé it tol thieu
% % — ©fiém bt Iita '
5 » / * Gidi han oxy t6i thiéu
= / dwoc xac dinh bang
40 7/ cach do cac chat chay
20 V.
0
0 10 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0

Nong dd Oxy trong khai thai [%]

Phan_5_58

Ngutin: US DOE Steam BestPractices Program




o M OALEWRY

& o B (Q‘E

2

Chién luroc kiém soat qua trinh chay

* R rang la lwgng khong khi thira (ham Iwgng Oxy) cho qua trinh chay phai dugc
kiém soat

* C6 hai chién lwgc kiém soat chinh
*  Diéu khién vj tri
= Piéu khién cat ty dong

* Viéc kiém soat khong khi chay dugc thuc hién bang
*  Vandiéu tiét
*  May bién tin

» Khong khi thira ciing 1a mot chirc nang cta phu tai 16 hoi

» Ap suat ving chay (budng dot) cling can duwoc kiém soat

Phan_5_59

" Gateway

Khai thai

bl LT
Nhién liéu **

m Nudre cip L \

| | 1 \ I I Hoi dau ra A

= Diéu khién vij tri
& digu khign ey -
lugmg nhién ligu

l@ Cam bién oxy khdi thai

{Do dinh ky)
4 %
Khéng khi

Phén_5_60 Ngutin: US DOE Steam BestPractices Program




Nhign 16"+ Ap sust hoi
o
f"_‘-’\ Nuére cip
| | \ I I Hoi dau ra
B digu khién
qua trinh chay
E " H i
i . : khoi thai
: J ’
; :
: Khang khi :
: —————————————— tesmsmsmennnan SEssssssssEE R RERE R RE S ] .

1 Cam bién Oxy trong

biéu khién ngat
0, tw dong

Phan_5_61

Ngudn: US DOE Steam BestPractices Program

" Gateway

e + Gidbal ! g

Cac théng s6 kiém soat ham lwgng Oxy trong khdi thai dién hinh

Khi thién nhién

DAu nhién ligu 2 20 3,0 3.0 7,0 " 18 18 55
Dé&u nhién ligu 6 25 3.5 3.5 8,0 14 21 21 65
Than bot 25 4,0 4,0 7,0 14 25 25 50

Phan_5_62

Than da

Ngutin: US DOE Steam BestPractices Program
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" Gateway e

Vi du vé giam ton that 6ng khéi (Bo diéu khién vi tri)

Khdi thai 200 °C

Whién ligu: Khi thién nhién
Chi phi: 14.800.0005/nam

Mudc cip diu vao I || |

Hoi dau
| razrsec T

M

*

Céng sudt 16 hoi 30 Tan/h
Phuy tai van hanh hign tai 20 Tén/h
Nhién ligu
Khang khi L=
e ——

\~ Khdi thai 200 *C

Nong do Oxy trong khoi thai la 5%

Phin_5_63

Boer Deseralor Flash Tank Header fiealioss Fressure Reease Vale Satursied Fropetties Stack Loss

@ STACK LOSS

Tyoz of gl Gas v
Fuel Typical Netural 5as-US v
Sd Hew Foel

Stack Gas Temperature il

Arbient Afr Temperature pil 0
PercenOnycen O Excess A7 Dieygen inFlue Gaz v
Coygenn Flue Gas 5 %
Woisturs In Combustion Air 1 |
Stack Loss 182%

Beiler Combustion Effciency 818%

" Gateway

Q *" Glabal - {!{ﬁ

Céng cu tinh tén
that éng khéi — Khi
thién nhién trong
MEASURE

* Bang ton that éng
khéi dugc thiét lap
cho cac chat chay
khéng déng ké va
khong ngung tu

Phan_5_64




e

g 3 'G;l;bal @

" Gateway e

Vi du vé giam ton that 6ng khéi (Bo diéu khién vi tri)

Whién ligu: Khi thién nhién
Chi phi: 14.800.0005/nam

Céng sudt 16 hoi 30 Tan/h

Phy tai van hanh hién tai 20 Tén/h

Heri ddu

Mude cip diuvao I ||

| ra 375°C

Cyo

M

1.

Khdi thai 200 °C

|

\~ Khdi thai 200 “C

Nhién liéu
Khéng khi I+
Nong do Oxy trong khoi thai la 6%
Phin_5_65
2w @
1l i o
STACK LOSS - 4 -
Cong cy tinh ton

_ that ong khéi — Khi
E”’I“””Q' :fas ——— ": thién nhién trong
ue yoical Natural Gas- v
A hiw Fogl MEASURE
Stack Gas Temperature 200 E
Ambiznt Air Temperature 20 & * Bang ton that éng
Percent Oxygen Or Excass Air? [ Owygen in Flue Gas v| khéi duogc thiét lap
Oxygsn In Flue Gas 5 [%] cho cdc chat chay
Maisture in Combusticn Al lo [ %] khéng déng ké va
Stack Loss 18,6 % khong ngung tu
Boiler Combustion Efficiency 81.4%

Phan_5_66




Diéu chinh lai bd diéu khién vi tri

" Gateway

e

a’ g 'Giabal - @

Luong chi phi ndng lugng tiét kiém = Chi phi van hanh truong hop co ban — Chi
phi van hanh mdai
7] ceing

O'mw = [1 i . Kfmu‘.’n—
' M s

1=

81’8] x 14.800.000 = $72.725
81,4 D - '

Osavings — [

Phin_5_67

Vi du vé giam tdn that 6ng khéi (Bd diéu khién ngat O, tw ddng)

® Gm @

Khai thai 200 °C

Nhi&n li&u: Khi thign nhién | :':;?;“C ]

Chi phi: 14.800.0005/ndm
Nuwdc cipdiuvao  \ I || |

Cdng sudt 16 hoi 30 Tan/h

Phu tai van hanh hién tai 20 Tén/h 1-

| \;
Khoi thai 200 "C

Néng dé Oxy trong khoi thaila 5%

1 Nhién ligu

Khéng khi %

Phan_5_68




Boier Degerlor Flash Tark Header HealLoss Pressure Releast Vale Saturaled Poperiiss Stack Loss

ﬁ STACK LOSS

Typeof fugl
Fugd

A Mz Fael
Ambiest & Temperature
Percent Oxygen Cr Excess A
Oxygen In Flue Gas

Moisiure In Combustion &ir
StackLoss

Boiler Comoustion Efficiency

Gis

Tyaical Natural Gas - US

Al

2

| Ooygen  Flue Gas

3

182%
818%

Global

*s Gateway - @

e

Ton that ong khéi —
Khi thién nhién (Khi
thién nhién trong
MEASURE)

« Bang ton that ong
khéi duoc thiét lap
cho cdc chat chay
khong dang ké va
khong ngung tu

Phin_5_69

n,

0 diéu

2

khién ngat O, tw dong)

Khoi thai 200 °C
Hoi dau

MNhién ligu: Khi thién nhién
Chi phi: 14.800,0005/ndm

Nuwdccipdauvao  \ I ||

Cdng sudt 16 hoi 30 Tan/h

Phu tai van hanh hién tai 20 Tén/h

I ra 375°C

o

1 Nhién ligu

Khéing khi %

I(hm thai 200 °C

Néng d6 Oxy trong khoi thaila 3%

.

Phan_5_70




| STACK LOS: — "
ﬁ et Ton that 6ng khai —
Khi thién nhién (Khi

o = ) thién nhién trong
E,I,Jf.!.-m = |Typu:af Natural Gas - US v| ME AS URE)
Stack Gas Temperature (200 | ]
Ambient Ar Temperature 20 B * Bang ton that &ng
Percent Oxygen Or Excess Alr? | ©xygen in Flue Gas v] khoi dugc thiét lap
Oxygen In Flue Gas |3 |”| cho céc chat chéy
Moisture in Combustion Air o khc:mg dang ke va
Stack Loss 174 % khong ngu’ng tU
Boiler Combustion Efficiency 82.6 %

Phan_5_71

~Gateway

® o gm @
= ar

Lap dit bo diéu khién ngat Oxy tu dong

* Luwong chi phi ndng lugng tiét kiém = Chi phi van hanh trudng hop co ban — Chi
phi van hanh mai
O'm-msz[l_gﬁfﬂ]Kmaﬂ

’?ﬂx&mw

81,8
Osavings = [1 826 % 14.800.000 = ~$143.350
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SELECT FOTENTIAL ADJUSTMENT PROJECTS

Select pofetal SOUSMEN! CECT I BANAIR SOTHTUNRES 15 Inresse BTCEACY S0 I8 MECTIENesD Of your SyEem.

Modification Name [Cinpgen Trim Gontrillar

[l Adjust General Operaligng

[ Adjust Unlt Costs

Adjust Boiler Operations

B Adjust Boier Combustion Eficiency

Baseline Modmcations
Combusticn EMclency

B184% 526 A

Combustion Efficency

[l change Fuel Type

[ Aajust Blowgown Rate

[ Blowdown Flash to Low Pressure

O Preneat Makeup Water witn Blowdown
[ change Sieam Generation Condmens

L Change Deasrator Spesaling Conditions

g’ <" Gisbal !

o+ GATEWAY

MEASUR - Cai
u suat 16 hoi

Phan_5_73

RESULTS SANKEY

Percent Savings (%) o

84745 874745
57,785 57,733
0 0
Bees Use i S i
Stack Loss (GJlyr) 21 s
Pl eems (Gl . O L
Unrecycled Condensate Losses
; B7 87
1G4 )
Turbine Losses (GUyT) o [}
Other Losses (GJyr) 72 T2
Annual Emissions (tonne CC;) 2933746 29,053.32
:::;ll Emissions Savings {tonne SExh
Annual Cost {$) 19,021,874 18,880,623
Annual Savings (3] —_ 141,261

o+ GATEWAY

Dénh gid MEASUR —
Cai thién hiéu suat
10 hoi

Phan_5_74
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Nhirng diém chinh / Muc can hanh dong

1. Nguyén tic quan ly qué trinh chay :
*  Thém di Oxy dé phan (g voi tat ca nhién liéu

Gi&dm thiéu lvong khéng khi bd sung

Theo ddi cdc chat chay dé xac dinh van dé

2. Do ham luvgng Oxy trong khéi thai 16 hoi

3. Kiém soat ham lweng Oxy trong pham vi nhoé nhat va I&n nhat
+  Diéu khién ngat O, lién tuc - tu déng
= Diéu khién vj tri

4. Thir thach pham vi kiém soat
*  Nang cap su kiém soat
Piéu chinh qua trinh chay

.

Phén_5_75

8w @

Toi wu héa van hanh 16 ho'i & chuyén ddi nh

ién liéu

Phan_5_76
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e i i i

~ o Y. .
Chuyén doi nhién liéu
« Lwa chon nhién liéu c6 thé gitip giam dang ké chi phi van hanh do sy khac biét
vé chi phi nang luvgng va hiéu suat 16 hoi
= Dai khi chi phi nang lugng va chi phi bao tri bj xé dich
= Cacvdn d& m6i trudng la méi quan tadm dang ké lién quan dén viéc lva chon nhién liéu
*  Hiéu qua st dung nhién liéu ndi chung s& |4 mot yéu t8 dnh huwéng khi thay déi nhién ligu

* M@i irng dung sé can dugc danh giad doc 1ap — KHONG cé quy tac ngdn tay cdi
naol

Phan_5_77

" Gateway

& i )
! Plsbimrier e

Téi wu hda van hanh 16 hoi

* Théng thudng, ddy |a tinh hudng rat phé bién cta nhiéu loai hinh 16 hoi trong
cong nghiép

* T6i wu hda van hanh |6 hoi cé thé cé duwédi nhiéu hinh thirc
= Dinglo
= Gidm hoat déng cta 1o hoi dat tién nhat trong khi chuyén tai sang céc 16 hoi tiét kiém chi phi khac
= Cac phuong an dot nhién ligu kép va quan Iy rdi ro nhién ligu cé thé can dugc xem xét
» D& tin cdy cla hé thdng s& can dugc xem xét
= (Ca trang thai &n dinh cling nhu cau hinh tai déng s& can dugc danh gia

*  MGi irng dung s& can duoc danh gid doc 1ap — KHONG cé quy tac ngdn tay cai
nao!

Phan_5_78




L6 heti s 1
Than

Lo hoi s6 2

Dau nhién ligu ning (HFO)

Lo heti s8 3
Khi thién nhién

s Ly fugng ké

Nudc bd sung

Tua-bin ngung

g g &;Bbal

Gateway

e

Dién ludi

Nhu cau ding
dién cda nha may

Hé théng hoi

Nwéc ngung qua trinh

Phén_5_79

Trang thai hoi: 25 bar
va 375°C

MNhién liéu: Than

Chi phi: 5,45/G)
Céng sudt: 90 Tan/h
San lurgng: 65 Tan/h
Hiéu suat: 85%

Nhién ligu: Dau nhién liéu nang
Chi phi: 185/G)J

Cong sudt: 90 Tan/h

San lweng: 65 Tan/h

Hiéu sudt: 84%

Nhién liéu: Khi thién nhién
Chi phi: 25%/GJ

Coéng suat: 30 Tan/h

san luvong: 20 Tan/h

Hiéu suat: 80%

+ Glabal
" Gateway I

T6i wu héa chuyén dai
nhién liéu va sinh hoi
nuwo'c

*  Binh lweng lgi ich kinh
té cla viéc ting san
lwgng hoi thém 1
tin/h trong l6 hoi HFO

*  Dinh lweng lgi ich kinh
té clha viéc ting san

lwgng hoi thém 1
tan/h trong |6 hoi dét
than

Phan_5_&0




B oo

e

Cong cu chuyén ddi nhién liéu (1 tAn/h ddi v&i 16 hoi HFO)

Tiét kiém tir vidc thay d8i nhién liéu = o= Chi phi van hanh ban d&u — chi phi van hanh cudi cing

steain E:re«m L Kﬁu’“ K_ﬁ.l(’.fz
O (K K )T [ Kﬂm’l Kﬂm’z E.ﬂeu’m e %

n, b T
. _p )| K _ Kz |
m.s:mm(h'"ﬂw k;’“‘)[ ?7] 772 ]

258 188
0.80 0.84

o =1,0004 (31814 463.5%)( ]s 7604

o =234,000

Phan_5_81

" Gateway

Cong cu chuyén ddi nhién liéu (1 tdn/h d6i vai 16 hoi dét than)

Tiét kiém tir viéc thay d6i nhién liéu = o= Chi phi van hanh ban d&u — chi phi vdn hanh cudi cling

stean Es eam . K'ﬁwll K-ﬁim"?
e (K K )f [ - Kﬂuﬂ : Kﬁm‘z F= Esfe.nm e

1, non

= . (h _ ) K.ﬁmﬂ _ K_ﬁmm 7
- m.ﬂ«am steant h}u

nl 772
258 545

o =1,000% (31812 - 463.54)
080 085

J 8,760

o =593,000%
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‘Gateway WM | T

Q " giabal - :




saumy - @

= e ———

e

Cong cu chuyén ddi nhién liéu (1 tdn/h d8i v&i 10 hoi d6t than)

Tiét kiém tir vidc thay d8i nhién liéu = o= Chi phi van hanh ban d&u — chi phi van hanh cudi cing

E . Kuen K e
o= ([( K )T [ sretw ﬁm” A steam K i E . JUE RS e
n, non,

) Kuen Kz
noon,
$ 3
o =1,0004(3,1814 - 4635“)[25 3o

@D G

o =593.000 5 12 CHU ¥: Phén tich sir dung hiéu sudt |6 hoi truec
’ 4 tiép (hodc higu sudt gidn tiép hoan todn)

.
o= -h.
m.deam sfeam g

] NE
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Q ﬁlnhal -

" Gateway

Danh gia MEASUR — Nhién liéu thay thé

= Chuyén d6i nhién lidu |a mét hoat déng quan Iy ndng lugng pho bién

*  MEASUR cho phép
Nguai diing chon nhién ligu thay thé tir danh sach nhién liéu tiéu chuin
Nhap chi phi don vi nhién ligu

* NGi chung hiéu suat 16 hoi s& thay déi khi thay d6i nhién liéu
Dac tinh nhién liéu sé anh hurdng dén tan that dng khoi
Pic tinh 16 hoi cé thé thay ddi
—  Nhiét d6 khéi thai cd thé ting do dong cau
—  Ham lwong Oxy trong khoi thai cé thé thay dai do dic tinh chay

* Luwong khi thai cling sé& thay d6i

Phan_5_&4




T e

Explore Opporunities  Modify All Conditrons
Noyies View Export Vigw

B Adjust Unit Costs

L Moty Ebseticity Lini Comt

B modity Fuel Cosl ch uv‘é’n da"i n hién

Badenne hoalificsliorms . 2
s i o o liéu @ MEASURE
20 ¥y 54 . A ot
1 Modity fMako-up Water Tost

B Adjust Boiller Operations

* Tac dong kinh té& c6

B A jumst Hoiber Combrustion EMcen oy o z L4
thé duoc tinh toan
Combusticn Efficiency Combusiion EMcency
B B psa =]

B Change Fool TYype

'L::ET';HD: I\.'DF!‘;::L 1:.1-::‘3
Lo [Sollddiquis  ~]
Fe Fuel
Trmital Mahin! Grs - UES [Typica Bituminaus G |
Phén_5_85
_ - Chuyén dai nhién liéu — trong
o e MEASUR
Peert Saungs (%) =
' »  Tic dong kinh té cla viéc chuyén
- — _ i déi cong suat hoi 20 tan/gier tir 16
Fos Usane (G 6 STE16 hoi khi thién nhién sang I6 hoi
FueiCosti5T) IETRr) %I d&t than
Annial Cost {5 19021874 A4 w5 A L
Annal Savings (9 = 1415428 * Tac dong kinh té cua viéc chuyén

déi 1 tdn/h hoi nudc tir 10 hoi khi
thién nhién sang |6 hoi dot than

11.615.428 §
gsa.v.[ngs = ‘—"'""_20 = ~580.000 __nim

Phan_5_86




Cac yéu t6 han ché chuyén déi nhién liéu
* Nhitng quy dinh vé mbi truong
* Lwu trir va xtr ly nhién liéu

* Cong sudt 16 hoi

Phan_5_87

® Gm @

Nhirng diém chinh / Muc can hanh déng

1. S&r dung md hinh hé théng hoi nwdc dua trén cac dinh luat nhiét déng Iyc hoc dé
xac dinh cac co hoi tiét kiem nang lugng va chi phi

2. Chuyén déi nhién liéu va van hanh nha may |6 hoi 1a nhitng linh vie tuyét voi dé
tdi wu hoa hé théng hoi nudc — co thé tiét kiém dang ké chi phi bang cach ap
dung céc chién lwge van hanh téi wu

3. MGi rng dung sé can dugc danh gid doc 1ap — KHONG cé quy tdc ngdn tay cai
nao!

Phan_5_88




Thwe hanh tét nhat thong dung- Sinh hoi

Giadm khéng khi thira

Lap dat thiét bi thu hoi nhiét

Lam sach bé mat truyén nhiét 16 hoi

Cai thién x{r ly nudc dé giam xa day 16 hoi
Thu hbi ning lwgng tir qua trinh xa day 16 hoi
Thém/khéi phuc vat ligu chiu Itra 16 hoi

Giam thiéu sd lwgng 16 hoi van hanh

Nghién clru viéc chuyén ddi nhién liéu

T6i vu héa téc dé théng hoi clia binh khir khi

’ <" giabal

o +Gateway

Phan_5_89

Ngudn: US DOE BestPractices Steam System Sourcebook







** o =
= ) * *
CHUH ThiH CHUYEN DCH NANG LUONG BEN VNG VILEU SETP) + Global @
By manh hoal déng TRAL trong céc N obing nghiép Ion thing gua b Ihdng quin YN
i 6 i b i thing it thilc hih TKNL tromsg cdc DNV bl Vigt Nam (IEEP) *Gateway

— T6 CHUC PHAT TRIEN
e Erepeantion  GONG NGHIEP LIEN HOP QUGG

Phan 6: Téi wu héa hé théng hoi nwdc — Phan phdi
e RO ri hoi nuéc
e Ton that do truyén nhiét qua vat liéu cach nhiét

Phan_6_1

m?-:m {:élat?:a! _ - Q—?’.ﬁ.u.

?lﬂ'l Van g dp
- i g
n:.a Van cach ly
34 sy Ll o
khing khi gliépahr;‘hlét h s h
’ Hé thong hoi
movam e[ [1] Bo gt nuwdc ton :
- . uat
L& het BLURL S g q
. BE th hoi
C}j' TR
Khing khi ndng o
[ ]
San xust

Phan_6_2 Ngudn: US DOE Steam BestPractices Program




" gisbal iy
g *. Gateway - el

RO ri hoi nwéc

* Trich d&n cia ngudi van hanh — “Ro ri hoi nuwdc |a mot yéu to thiét yéu trong hé
thong cua toi, néu toi khong nghe hodc nhin thay chung, toi khong thé biét liéu

hé théng hoi nudc clia minh co dang hoat ddong hay khoéng!”

Phén_6_3

°s Gateway

'Q * Glabal EF {’-JE@

Ro ri ho'i nwéc

« RO ri hoi nwdc xay ra & khdp moi noi nhung phd bién
nhat la nhirng noi nhu:
*  Mat bich va khdp ndi dém
+  Phuy kién éng
*  Van-thanva dém kin
+  Biyhoi
*  \an an toan
+ S cd dudng dng, vv.

s Udc tinh ton that hoi nwéc theo “mirc do I&n” cd thé
cung cap d0 théng tin dé xdc dinh xem viéc sira chita cé
phai dugc thuc hién ngay ldp tirc hay khéng, trong thoi
gian ngirng hoat déng trong tuong lai hay truc tuyén

* Sy co dudng ng (rd ri hoi nudce) thuweng gy ra “van dé
an toan” can duoc chd v ngay 1ap tic

Phan_6_4
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& o (0] @ﬁ?

RO ri hoi nwéc

* Phuong phép xac dinh anh hudng kinh té cta rd
ri hoi nuéc
+ St dung mé hinh dua trén MEASUR
*  Dua trén thye nghiém va quan sat — chigu cao chim tia

»  Povatinh todn dua trén phuong trinh luu lugng téi han —
phuong trinh Napier

+ Do hién trudng bang éng pitot

+ Ky thuat siéu &m, dung cu va giao thirc (tiéu chuan) cla
nha san xudt cu thé dua trén

+  Cac phuong phap cin bing hé théng hoic thiét bj khac

* RO ri nwde ngung cé thé duge do bang phuong
phap déng ho bam gio va thung chira

Phan_6 5

" Gateway

5000 4 ‘ ‘

—2mm /
. i
i -

13 i / Ro ri hoi nwéc
1000 ///"’-/-
500 - /

4500 -

Leak rate (kg/hr)

| el [ [ W W F-Y
wu (=] wn o wn (=]
(=] (= [=] Q Q Q
-] -] (-] (=] (-] (-]

e
° é""—-— — : : : :
0 5 10 45 20 25 30 35 40 45 50

Pressure (bars)

Phén_6_6




Global
saumy

e

RO ri hoi nwdrc

*  Phuong trinh lvu lwgng téi han cia Napier
Msteam = 0,695 X Aar[fice X Psream

*  Phuong trinh nay cé gia tri cho
»  Didu kién cla lwu lrong téi han: Ap suit khéi thai < 0,51 x P
* Hés6xa=0,6
. Am”m Ia dién tich cta 16 tiét lwu (hodc ro ri) tinh bing mm?
. I3 &p sudt hoi tinh bing bar (tuyét dai)

5team

steam

Chi phi rd ri hoi nuwéc cé thé dugc xac dinh bang cach nhan ty |8 ro ri véi chi phi
don vi hoi nudc

Phan_6_7

e ¥ glabal -

" Gateway

Vi du vé hé théng hoi

*  Phat hién rd ri hoi nudc & 16 c6 dudng kinh ~4 mm trén éng gép 2 bar. Udc tinh
chi phi ro ri hoi nudc.
* Phuong trinh luru lvgng téi han cua Napier
Mstpam = 0,695 x Aoriﬁce X Peeam
Meroam = 0,695 X 12,56 X 3 = 26,2 kg/h
»  Chi phidon vi hoi nuwdc: $93,72 trén 1.000 kg
Chi phi o 11 = Mgeam X Ksteam

26,2 x 93,72 x 8.760
1.000

Chiphirori= ~ $21.500/y7r

Phan_6_8




o+ GATEWAY

Modification Name [Steam Leak
[l Adjust General Operations
I Adjust unit Costs
o » . ’ ’ -7 )Y ?
I Adjust Boiler Operafions Da nh gla rori
] Adjust Condensate Handting hdi nu,é,c trén
1 Adjust Heat Loss Percentages MEASUR
Adjust Steam Demand/Usage
[ Adjust High Pressure Steam Lisage
O Adjust Medium Pressure Steam Wsage
B Adjust Low Pressure Steam Usage
Baseline nModincations
Steam Usage Steam Usage
70 thr 99738 [Ui] —
Phin_6_9
B e
RESULTS SANKEY HELP
Baseline Steam Leak
Percent Savings (%) e
Fuel Usage (GJyr) 4,416,084 4,415,227 6
Fuel Cost (3/yr) 5110.402.099 $110.3680,690
Elecliicily Purchased (KWhiT) 43,800,000 43,800,000 7 s N 2
‘Electricily Cost (5) 4380,000 4,380,000 Danh glarori
Water Lisage (m@/yr) 640,361.2 640,232 7 o e a
\Water Cost [$iyr) 423,638 422 554 h o'l NWYo'c t ren
Power Generated (kW) 139462 1.948.2
Process Use (Gl 320.7 3206 M EAS U R
Stack Loss (Gliyn 91.7 917
Venl Losses (GJlyr)
‘Unrecycled Condensate Losses & e
(Gamy
Turbine Losses (GJyr) 0z 0.2
Other Losses (GJwyr) 321 361
Annual Emissions (tonne CO;) 222,084.86 222,041.8
B IE vings (tonne :
cos) o 43.07
Annual Cost ($) 115,204,727 115,183,243
Annual Savings (8) = 21,434 <=

Phan_6_10




" Gateway

e

g :.&iabal - @

Nhirng diém chinh / Muc can hanh dong

1. Ro ri hoi nudc xay ra & tat ca cac nha may va chuong trinh quan Iy ro ri hoi cai
tién lién tuc nén duwoc thuce hién trong cadc nha may cdng nghiép

2. Udc tinh tdn that hoi nudc theo “mirc d6 I&n” c6 thé cung cap dd thdng tin dé
xac dinh xem viéc stra chira coé phai dugc thuc hién ngay ap tire hay khong,
trong thoi gian nglrng hoat dong trong tuong lai hay truc tuyén

Phan_6 11

" Gateway

B3o 6n hé thdng ho'i nwéc

 Tai sao can bao 6n cho hé théng hoi nudc?
* Antoan con ngudi—nhiét do cao
*  Giam thiéu t6n that nang lugng
*  Bdo vé khédidiédu kién méi tridng xung quanh
»  Baotoan tinh toan ven cla hé théng

« Céc khu vire dién hinh cé co hdi cai thién khad ndng bao 6n
«  Ong gép phan phdi
*  Doc theo dudng di ngudi kiém tra
*  Van
*  Pudng 6ng nudc ngung hoivé
= Thiét bj tiéu thy cudi
= Bé chira, binh chira, v.v.

Phan_6_12
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——*GATEWRY

Bao 6n hé thdng hoi nwérc

» CO mot s ly do khién I&p bao 6n bi hu hdng hodc mat
va do dé, c6 co héi tiét kiém nang lwong trong khu viee
cach nhiét

*  Mat lop bdo én do hoat ddng bao tri

*  Ldp bao én bj thi€u / hu héng do lam dung

*  Lép bao 6n bj hu héng do tai nan

* Sy hao mon théng thudng cla Iép bao 6n do diéu kién moi
trueng xung quanh

*  Vanva cac bo phan khac khéng duoc bao én

Phan_6_13

" Gateway

Bao 6n hé théng hoi nwéc

*  M©ét s dung cy, phan mém va dit liéu co ban can thiét
dé dinh lwgng tac dong kinh té cta bao 6n
= Camera do nhiét d6 hdng ngoai
= Sung do nhiét d6 héng ngoai
*  Thudc day
*  Phan mém danh gia bao én 3E Plus
* Thong tin van hanh
— %@ gidr mdi ndm

*  Diéu kitn méi trudng xung quanh
—  Nhigtdg
—  Gié

Q Elnbal - g @ .

Phan_6_

14




" Gateway

& o B (Q‘E

e

Cong cu tinh I&p cach nhiét — 3EPlus

* Hiép hdi cac nha san xuat vat liéu cach nhiét Bac My (NAIMA) d3 phat trién
3EPlus - xac dinh d6 day cach nhiét t8i wu cho nhiéu loai vat liéu cdch nhiét

» Két qua dau ra ctia phan mém bao gom :
s Tén that truyén nhiét bé mat
s Nhiét d6 bé mat cach nhiét
*  Hoan vdn gian don clia mot dy n cach nhiét

Phan_6_15

" Gateway

Phan mém danh gia cach nhiét

+ Chuong trinh mién phi cé san tir
NAIMA
* Energy (Nang lvong)
TAn that nhiét
Tac dong cla chi phi

* Environment (Moi truong)

*  Economic Insulation Thickness
(Tinh kinh té cGa dé day cua lép
cach nhiét)
¢ Phan tich chi phi vong doi

http://www.insulationinstitute.org




S de g @

hens

FPlus i s . (S

I__I_mproving Energy, Environment
» & Economics.

sging BE Plus? re. Calculate the appropeiate insulation

__nereé—e\lm_r.tlrrue—h!_‘_gnt?_‘_pll_cfnlon quickly and easlly. 3 E PI us C6 Sg n TR L.J‘c
' e : TUYEN

https://www.3eplus.org

enegy reduction and cost

lsting mechanical

Make the Easy Choice

Detemining fh

The cperationas
sulsting

are based o K-values Trom ASTM matevis standeeds, We also deosrbonization goale

Phan_6_17

b +* Gibal s

P T— ..Ga‘eway..':' - ..| I..I
Phién ban truwc tuyén 3EPlus

Phan_6_18 https://www.3eplus.org




Phan_6 19

" Gateway

e

& oo (0] (b

Vi du vé hé théng hoi nwéc —
Thiéu l&p cach nhiét

* Mot phan dai 10 m cla 6ng gop
hoi 10 bar dugc quan sat |a khong
cach nhiét
= Dbudng kinh danh nghia 25,4 cm
«  Nhiét dé hoi nudc la ~ 362°C

* Udc tinh anh hudng kinh té cla
cach nhiét

Ngudn: U5 DOE Steam BestPractices Program

= 3k Plus v4.0

ST OF EBRERGY

Bare and Insulred Suifaces

Insudation Thickneas

- e (i
= eyl

3 Panh gia lop
cach nhiét

llem Dizteephion Spedem * :
[1Dbarbesds b HPLP Tubie [Fige | | [rsthees e
Caloulaion Type:
|HBaiLcssPeers
Process Tewp: Anhizek Teonp NS Pice Size:
FEIE E ||
Wwind Spzed,
ﬁﬂ_u it
Iniedation Lapsss
Add Diolete I
E [ i e
Dase Motal Sleel __?]
0 |Insuizton | Colciow Siicste BLCGGRPE, Type |, 05387 w] 7%
[ st ot 0.1 S, s, inservice -

Phan_6_20




B Gioba

T

P
% 3E Plus v4.0
Fie Edt Unks Heb
AP\ M| | HealLoss Per Hou Aepot
! ltery Desciiplion. 10 bar header from HP-LP Turbing  Systen Urils. ASTM C585
Geomely Descipion: Steel Pipe - Horizonkal
Bare Sulace Embance: 0B Mominal Fipe Sz 250 mm ’ o 7 ,
Process Temp: 3620 °C Ave Arkieni Temp: 20.0°C Ave Wind Spesd 1.0 mfs Da n h gl a Id p
Relative Humidity NA Dew Point: N2A L, ~
Condersation Contrl Thickness: NJA H
EIu'erchk_el Materiat - Alminum, oxidized. in service [iter Surlace Emitancs 0.1 ca c h n h I et

INSULATION THICKNESS Iredation Laget 1+ Caleium Silicate BLE+PIPE, Type 1, Thickress 760 mm

Surface Temperatures

Condensation Control

Personnel Frotection

COST OF ENFRGY Srib i 1 e
Bare anil Surf | —J
Varablz Inzulation | Swifaze Temp HealLoss ‘ Efficiency
Thickness i [ddmi [
Bare 3600 244900
Layer 1 572 34770 .25
Phan_6_21
- o i
e ooty H
’ [V 4 ’ ’ o o ? ~n
Panh gia I&'p cach nhiét (Phién ban trwc tuyén 3EPlus)
Insulation Details - « Resulis @ PORT AL ® oA~
Fipe - Han | Az B = Test: Defmukt g
kit Lo ~ge i et Lo Bt 8
n
T @
I
—
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o COlev2y B

Panh gia |&p cach nhiét

Qsavea = (8.190 — 346) x 10 = 78,5 kW

kJ hr 1 GJ
Fuelsaved—785—><3600 X 8.760 — X —— = 3.094 —
h nam 0,80 nam
Savin b i 3
lg - r G] - L -
Phan_6_23

~Gateway

Nhu ciu vé hoi nwéc twong duong

Tong ngudn cung cap nang lugng
nhiét bao gbm phu tai trao doi nhiét
Phy tai nhiét cda Cap hoi va tai duding &ng khéng bao én
trao doi nhiét

Tén that do truyén nhiét tir
dudng dng khéng bao 6n

Vat liéu
duorc gia
nhiét

Phin_6_24
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e

Nhu cidu vé hoi nwdc twong duong

Téng ngudn cung cap ning lugng nhiét s& gidm
néu dudng dng du'gc bao on - didu nay s& lam
giam nhu cdu hoi cba phu tai trao déi nhiét

Phuy tai nhiét cda
trao d&i nhiét

Vat liéu
dugc gia
nhiét
Phan_6_25 =
8 dnm @
Ton that nang lwvong duoc
: : _ nwoc
HighPressire | @t
. * Néu tac ddng nang lugng
it ! i duoc thye hign “véi chi phi
Low Pressure | $93721 hoi nuéc”:

Qsavea = (8.190 — 346) x 10 = 78,5 kW

Phin_6_26
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Ton that nang lwong
dwoc chuyén thanh tén
that hoi nwéc

Qsaved

Mgteam =

(hsteam = hcondensate)

_ 78,5
Msteam = (3.181 — 781,5)
k k
Msteam = 0’0327?9 - 117'8-hl_g'
Phan_6 27

Ton that nang lwgng duoc chuyén thanh tén that hoi nwéc

Osavings = Msteam X Ksteam > _ : : =
P Néu chi phi hoi nudc dugce tinh dén
$

1,06 -
! h

Osavings =

$
Osavings = 11,06 X 8.760 = ~97'000ﬁ

* Viéc giam nhu cau hoi nudc clia MEASUR cling c6 thé duoc st dung

Phan_6_28
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Danh gia 1&p cach nhiét bang MEASUR

SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY
Ssigct potenna phaiscis fe BEpiaE cog o rey B TE Sl of yair spsiam Insu
A e Scansta| P S o)
Fusl Usage (i 1
Modification Name inaulation fs"‘ﬂ]
O Adjust General Cperations
Tl Adjust Unit Costs
1 Adjust Bailer Dperations
[ Adjust Cendansate Hanaling
Adjust Heal Loss Percentages
45 45
B Adjust Steam Demand/Usags (Gl )
Turbine Losses (GJiyr) o2 02
[T Adjust High Pressure Steam Uissge Cther Lasses (Gdiyr) ETE] 39
Annual Emissions (tonne CO;j I22,084.85 22188469
B Adjust Mediam Pressure Steam L sage Annual Emissions Savings {tonne #‘ﬁ“i?
Baseline Moaifcations €0) ) NisabaTer o
Shaam Usage Steam Lisags e s r’%
5 . a Annual Savings ($) - 89,801
40 e 39,4785 [#r | N ————
[ Adjisst Low Pressure Steam Usapge

Phan_6_29

Z3EPlus

Fle Edt Unts Help

banh gia lop
cach nhiét

Phan_6_30




= 3 Plus v4.0
Fle Edii Lhts Help

ENERGY ENVIRONMENT ECONOMICS OPTIONS

- Pelukent Reduclion
ltem Descapon: 10 bar heades from HP-LP Twibing  System Units: ASTH CH85
Geomety Descipoon: Steel Pipe - Horiz
Baie Suizce Enilarce: 0.8 Moringl Ppedice 250 mm
Process Temp: 362.0°C v &whent Teme 200°C  Ave WindSresd 10mfs
Fuet: Natural Gas Hea Covlent. 4 T4EAD7m™3
FuelCoat: 1 $/m"3 Eficiency: B0Z Hous/zar BB
Oules Jacket Malerd: Aluminum, oxidized, in service Duter Suiface Embienze 0.1
Iruiioe Laver 1: Calvium Silicate BLESPIPE. Type | Thicknezs - 76.00 mm

CO2,HOX & CE REDUETION
Emiszion Reduction Table

pesd ok [ o, |

Vanahle Insulafion oz My IE
Thieness [kgimiw| [kgdmie| [t/
Bae, 1663000 e 47000
Lo 1 SAIE18 1397 167093

73’ <" Gisbal

hens

bPanh gia lop
cach nhiét

" Gateway HESS

Phan_6_31

Cac van dé cach nhiét pho bién
s MAt Idp céch nhiét do hoat ddng bao tri
e MAt cich nhiét do lam dung
e Cach nhiét bi hu hdng

* Van va cac b6 phan khac khong duoc cach nhiét

73’ +* Gibal

hens

" Gateway B

-

Phan_6_32




Panh gia cach nhiét cho hé théng khdong dong phat

* Hé théng hoi nwdc chi cung cap nang lvong nhiét (khéng déng phat) chi phi hoi
nudc vé co ban |a chi phi nhién liéu chia cho hiéu suat 16 hoi

« 3E-Plus cé thé duoc st dung tryc tiép dé tinh toan murc tiét kiém cach nhiét
cho cac hé théng khéng dong phat

Phan_6_33

® Gm @

Nhirng diém chinh / Muc can hanh déng

1. C6 nhiéu nguyén nhan khién |&p céch nhiét bj hu hong hodc thiéu

2. Nhitng khu virc nay dan dén tén that nang lwong dang ké va chuong trinh danh
gia (kiEm toan) loai cach nhiét cai tién lién tuc can duoc thuc hién trong cac nha
may cong nghiép

3. Mét s thiét bj co ban, mé hinh truyén nhiét va dir liéu x& ly dwoc yéu cau dé
dinh lugng tac dong kinh té cia I&p cach nhiét bi thiéu hodc hw hong

Phan_6_34
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Nhirng kinh nghiém thyc hién tdt nhat (Common BestPractices)
— Phan phéi

e Sira chita ro ri hoi nuwéc
* Giam thiéu hoi thoét ra ngoai

« Dam bao rang duong ng, van, phu kién va binh chira cla hé théng hoi nuéc
dwoc cach nhiét tot

* Cb lap hoi nudc khéi cac dudng 6ng khdng st dung
» Giam thiéu dong chay qua tram giam ap
« Giam sut &p trong 6ng gép

*  Xa nudc ngung tir cdc dng gop hoi

Phan_6_35 Ngudn: US DOE BestPractices Steam System Sourcebook
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Phan 7: Téi wu héa hé théng hoi nwéc — Nhu cdu hoi nwéc
(HO tiéu thu)

¢ Nhu ciu hoi nwéc (Ho tiéu thu)

e Cac dv an tiét kiém nhu cau hoi nwéc MEASUR

Phan_7_1
& i
ey GAtEWAY H
Pressurs
Reducing Valve
Gombustion %
Gises g
Combustion Alr

Freheatar

Hé thong hoi
nuwdc tong quat

Shell and Tube

Heat Exchanger @

Econorizer mTTm
L

Fuel

Gornbustion Alr E
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Nhu cidu hoi nuédc
* Nhu cdu vé hoi nuwdc c6 nhiéu hinh thirc khac nhau

* Giam tiéu thu hoi nudc thuwdng cé thé mang lai co hdi giam nang lugng dang ké
nhat
*  Loai b viée st dung hoi nwde khéng phu hop
s Gidm thiéu viéc st¥ dung hoi nudce phiu hop

« Tuy nhién, rat khé dé bao quat cdc ho tiéu thu cu thé cho céc quy trinh cong
nghiép trong mot nhém chung.
* Do dd, cac phuong phap chung s& dugc mé ta va cung cip cac cong cu dé nam bat va dinh lugng
nhu cau tiét kiém hoi nudc

Phan_7_3

'g m"’! nm@}

Mot s6 ho tiéu thu hoi phod bién

* Théap chung cat « Ong / Voi phun hoi

« Bdsay * Thap chuwng cat

* Dan bay hoi * May nén nhiét

« B6 trao dbi nhiét *  Mady lam lanh hap thu

e N&i chung cat * May tao do am

* May dinh hinh » Dan say/ tdi nhiét khéng khi

Phan_7_4




NBindu cd ap suft | | May khirtriing 5100
(2%)

| asuesigw I khac 2800 (1%) |
NBI ndu dp sudt khi | -
quyén 17000 (6%}

B& trac doi nhigt

dang tdm 2475 (1%)

| B6 trao dol nhidt cao
b& mat 2000 (1%) |

Bé trao déi nhigt 6ng
[Bng dng 7500 {3%)

May danh vay 17000 |
(6%}

B0 trao dt‘ii nhigt | :
dung dich kigm 6800 | M3y ép 61200 (24%)
(%)

* Thuc pham & D6 udng - Nud'c ép & rau g

& oo
\ - Gateway

m Y

e

Dan bay hoi 119000
(46%)

Bi€u d6 phan phdi hoi
cho cac ho tiéu thu*

ua

Phan_7_5

Q + Glabal

w—— - GOTOWRY
L& hei 551 Lo hoi 55 2 L& het 563
Than Du nhién ligu nfing {HFO) Khi thién nhidn
|
| X
K i, o
i - Xa day
= Dign lwdi
H
Nhu ciuhoi P
i

Nhu ciu ding ditn
tai nha may

BEERESE S AAE bR 88 B

phasas

T
v
Xa ra kiénh nudc thai

+ Lutu luging ki

Hé théng hoi

M b sung
Mutdhc mgLng qua trinh
Tua-bin ngung

Phan_7_6
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Cap hoithapap 2
bar cho 8ng gop

Vi du vé nhu cau hoi nuéc
(Say khéng khi)

T,=20°C
Luru lwgng hot:

2.000 m3/phut

* Mot qua trinh doi hoi khéng
khi phai duoc lam néng dén
Nwée ngung bdo hoa 2 80°C

bar di vao by hoi i e 5 TR
* Khbng khi bén ngoai hién

dang dworc cung cdp cho 16 xir
ly

Phan_7_7 Nguin: US DOE Steam BestPractices Program
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Cap hoithapap 2
bar cho dng gop » o . P
Vi du vé nhu cau hoi nuéc

(Say khong khi)

Luw lugng hoi:
2.000 m3/phut

—
—
Qair = maircp_air(Tout = TinJair

1
i = 2.000 % 1,188 x 1,006 x (80 — 20) X —
Nudc ngung bdo hoa 2 Qair ( ) 60

bar di vao by hoi Qair = 2.391 kW

1

Phan_7_8 Nguén: US DOE Steam BestPractices Program
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Cap hoithapap 2

bar cho 8ng gop , 18 i . .
Vi du vé nhu cau hoi nuéc

(Say khéng khi)

Luru lwgng hot:
2.000 m3/phut

Qair = maiGC_air(Tout e Tln)air

1
Qair = 2.000 x 1,188 x 1,006 x (80 — 40) X
Qair = 1.594 kW

Nwée ngung bdo hoa 2
bar di vao bay hoi

Phan_7_9 Nguin: US DOE Steam BestPractices Program

" Gateway
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Vi du vé nhu cau hoi nwéc (Sdy khdng khi)

*  Lugng nang luong tiét kiem = 2.391 — 1.594 = 796 kW

Lwong ning lwong tiét kiém

m =
ReRmEAne (hsteam — hcondensate)
796
Mgteamsaved = m % 3.600
kg

Mgteamsaved = 1.094 ?

* Luong hoi tiét kiém = 1.094 x 8.760 = 9.582 tan/nam

*  Pon gia san xudt hoi nuwdce: 93,72 S/tan hoi

+ Chi phi tiét kiém hang nam = 898.000 $

* Phan tich twong tw nay c6 thé duoc thuc hién bang cach sir dung Phan tiét
kiém nhu cau hoi nuwéc trong MEASURE

Phén_7_10




Modification Name |Steam Demand

[ Adjust General Operations

] Adjust Unit Costs

[ Adjust Boiler Operations

Ol Adjust Condensate Handling

O Adjust Heat Loss Percentages

Adjust Steam Demand/Usage

[ Adjust High Pressure Steam Usage
[ Adjust Medium Pressure Steam Usage

& Adjust Low Pressure Steam Usage

o+ GATEWAY

banh gia
MEASUR - Tiét
kiém nhu ciu
hoi nwoc

Baseiine Modifications
Steam Usage Steam Usage
70 tinr 68.905 | thr |
Phan_7_11
¥ smhal
B dem
RESULTS SANKEY HELP
Ste o, .
Percent Savings (%) =
o W e e L e i 10% V 4 . r
Fuel Lisage (GJi) 4,416,084 4380,206 3 Da n h ia
Fuel Cost ($iyr) - 5110,402.099 $109,508,157 ,
Electricity Purchased (KWhiyr) 43,800,000 43,800,000 A
Electricity Cest (S) 4,380,000 4.960.000 M EAS U R Tlet
“WNater Usage (m@yr) 540,261.2 634,994.6 oA ALY
i o G5 £, ai5008 klem nhu cau
Power Generated (kW) 1,845 2 . ,
Process Use (GJyr) 3178 h o’ N u’o’ C
Stack Loss (GJiyr) 91
Vent Losses (GJ/yr)
Lln:eqrcfeﬂ Condensste Losses
45 447
(Gdtyr)
Turbine Losses (GJiyr) 0.2 0:2:
oL LossE SKeL AT : ey SH
A il ssions (tc coy) 222,084.86 '220,286.61
A I Emi J vings {
: —_ 1,798.25
COy)
Annual Cost ($) 115,204,737 114,307,264
Annual Savings (3) —_— 897,483

Phan_7_12
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Nhirng diém chinh / Muc can hanh dong

1. C6 mot sd ho tiéu thu hoi nuwdc trong céc nha may cong nghiép

2. Thuyc hién can bang luvgng hoi nudc cha hd tiéu thy trong mét nha may cong
nghiép va xac dinh nhitng ho tiéu thu I&n nhat trong nha may

3. Giam lugng hoi nuwdce cta hé tiéu thy bang cach
* Nang cao db hidu qua cba qua trinh
= Chuyén nhu cau hoi sang nguén nhiét thai hodc hoi cé ap suat thap hon cé san trong nha may

Phan_7_13

" Gateway

& i )
! Plsbimrier e

Common BestPractices — HQ tiéu thu

» Giam mirc st dung hoi nudc trong mét quy trinh
*  Né&ng cao d6 hiéu qua cla qud trinh
*  Chuyén nhu cau hoi nudc sang ngudn nhiét thai

* Giam ap suat hoi can thiét cho quy trinh, dac biét |a trong céc hé théng déng
phat

« Nang hoi ap suat thap (hodc nhiét thai) d& cung cip cho nhu ciu cla quy trinh

* Tich hop quy trinh dan dén t6i wu héa nang luvong téng thé cla nha may

Phién_7_14 Ngudn: US DOE BestPractices Steam System Sourcebook
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Phan 8: Téi wu hé théng ho'i -

Cac loai bay hoi

Phan mém quan ly bdy hoi

DPanh gia & Tac dong kinh té trén MEASUR
Danh gia hé thang thu héi nwéc ngung
Binh chira nudc ngwrng flash

L6 thong hoi binh nguwng tu

Panh gid & Tac dong kinh té trén MEASUR

Thu héi nwéc ngwng

Phan_8_1
ﬁlnbal
_2_ "o Gateway -
Prasstre
Feduting Vale
Comoustian N ) ﬁk
Gises :
Combustion Alr

Pieheater

Ehell and Tise
Heat Exchanger

Corabustion Al ;

Fusl | papg

Hé thdng hoi
nwdc chung

Phin_8 2
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Bay hoi

Bay hoi dap rng mot s6 chirc ndng van hanh quan trong cho hé théng hoi nudc

*  Trong qua trinh kh&i déng, ching cho phép khéng khi va mét lvong |én nude ngung thoat ra
ngoai

e Trang qua trinh van hanh binh thudng, ching cho phép nudc ngung dugce thu gom di vao hé
théng thu hdi nudc ngung, ddng thai giam thiéu (hodc loai bd) that thoat hoi nudc

 Cé nhiéu loai b3y hoi khac nhau va do d6, can phai hiéu rd chirc ning va nguyén
tac hoat déng
* TAt cd cdc nha may cin cé phan mém quan Iy bay hoi hiéu qua

* Swcd biy hoi sé dan dén that thoat ndng luong trong hau hét cic truong hop,
nhuwng chac chan ching sé dan dén céc van dé vé van hanh hé théng, cac van
dé vé an toan va do tin cdy trong moi trwong hop

Phan_8_3

=
r - a .
Cac loai bay hoi
+ B&y hoi nhiét tinh + By hoinhiét dong
« Ongxép* *  Pa*
*  Lwong kim*
) * Bay hoi déng tién
» Bay hoico hoc +  Tam tiét luwu
= Phao «  Ong Venturi
*  Phao va Don by
*  Gau nguoc*
*  Gauho .
” . , "
«  Phaova NHIEt finh Thuong duec s dung nhat

Phan_& 4
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Bay hoi nhiét tinh

Phan (tng v&i nhirng thay ddi nhiét dé

6ng x&p hodc dai lwerng kim déng van bang hoi
nwaoc & nhiét do cao

Khi nwdc ngung tu (thudng duoc qud lanh)
tich tu — 6ng xép co lai va mé& van dé nudc
nguwng tu thoat ra ngoai

Phan_8_5

MNgudn: US DOE Steam BestPractices Program
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Bay hoi nhiét tinh

M@ ra cho nuédc ngung qua lanh

Tuy thudc vao dd qua lanh nd cd thé xa nudc
nguwng hodc nudc ngung va hoi flash

Cho phép thu héi nang lugng tir nwdc ngung
Kha ndng loai bé khong khi rd rét

Phin_B 6
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Bay hoi co’ hoc

* M@ ra cho nudc ngung bdo hoa va/hodc qua
lanh

* S& xa nuwdc ngung va hoi flash

» Kha nédng loai bé khong khi va khéi dong dang
ké

* Van hanh kiéu diéu bién

BAy phao va &n nhiét (F&T)

Phan_8_7 MNgudn: US DOE Steam BestPractices Program
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Bay ho'i co’ hoc

* MG@ ra cho nudc ngung bdo hoa va/hodc qua
lanh

» S& xa nudc ngung va hoi flash

* Kha nang loai bd khéng khi va khéi déng han
ché

* Ung dung vdi hoi nuwdc qua nhiét can dugc
danh gia

* Hoat ddng khéng lién tuc

Bay x6 ngwoc (Phao mé)

Phan_g&_ 8 Ngutin: US DOE Steam BestPractices Program
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Bay hoi nhiét dong

* Hoat dong dua trén sy khac biét vé déng nang
(van téc) gitta nwdc ngung va hoi nwdc dé van
hanh van

* MO ra cho nuwdc ngung bdo hoa

+ S& xa nwdc ngung va hoi flash

* Hoat dong khong lién tuc

+ (€6 thé duoc trang bi bd phan 6n nhiét dé cai
thién kha nang loai bé khong khi

Bay dia

Phan_8_9 MNgudn: US DOE Steam BestPractices Program

" Gateway

| ciea 5 ] k:'@

Bay hoi dong tién

« Khéng cé bé phédn chuyén dong

* Hoat dong lién tuc

 Ung dung phé bién cho tai 6n dinh

* Kha néng loai bo khéng khi han ché do gidi
han vé 16 thoat khi

* N6 dugec thiét k& dé loai bd mét lugng nudc
ngung xac dinh

* Néu khéng cé nudc ngung thi sé cé mot lvong
nho hoi nuwéc ro ri lién tuc

Phan_8_10 Nguén: US DOE Steam BestPractices Program
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£=0.95

'9__,’ < Global \L'j@
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Bay hoi tai hién
trwong

Phan_8_11

359°F
£=0.95

369°F d 339°F
£=0.95 ¢ #==0.95
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Cac su co bay hoi

* D43 co rét nhigu nghién clru trong nganh va mét trong nhitng “quy tac kinh nghiém” duoc
chap nhan vé mat théng ké cho rang hang ndm cé khoang 10% su ¢d bay hoi.

* Diéu nay phu thudc vao moét s6 yéu té va cling ¢ thé theo tirng nganh

»  Cac sy cd chinh nhu:
*  Khong dong dugc
= Khong mo duoc
*  Bjrori mot phan hodc déng mot phan

* Viéc md va dong khang thanh cong sé gay ra tac dong I&n nhat dén hé théng
= Nhirng su ¢d nay dé dang nhén ra
= Nhirng sy ¢d nay phai duoc wu tién hang dau

Phan_8_13

Kiém tra bay hoi theo hiéu suat

* Cé mot s phuwong phap dé diéu tra hiéu suat bay hoi
= Tryec giac
= Am hoc
= Nhiét

* Trong hau hét cac trudng hop, st dung duy nhat mot phuong phap cé thé
khéng thuyét phuc — nén dp dung nhitng phuong phap sau:
= K&t hop cac phwong phap
= Can co thém théng tin vé quy trinh hodc hé théng

= Cong nghé giam sat trong bay (thoi gian thuc) tién tién nhat hién cé d6i véi mot
s6 bay hoi

Phan_8&_14




Kiém tra biy hoi theo trwc quan

* Gidi han vé kha ndng (ng dung
= Hau hét cac hé thong ngung tu déu dong
* Tinh an toan va thiyc tién han ché viéc st dung phurong phap nay

* Can phai nam rd quy trinh van hanh va tinh (*rng dung clia tirng bay hoi
= Gian doan
= Lién tuc

* Mot s6 bay cé thé thu hdi nuwde ngung thong qua hé théng thu hdi nuéc ngung
theo ting — 16 théng hoi cla thiét bi thu hdi nude ngung tré thanh diém kiém
tra truc quan

Phan_8_15
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Kiém tra bay ho'i bang 4m thanh

» Nhiéu dung cu cé s3n
= Cajvan vit
= Ong nghe
= Thiét bi siéu &m

« Cin phai nam chac quy trinh van hanh va tinh &ng dung cla tirng bay hoi
* Cam bién siéu am la thiét thyc nhat

* MOt s6 nha san xuat cé cac cong cu ghi nhan am thanh cla dong hoi di qua bay
va str dung thong tin dé dé phat hién 16i.

Phin_8_16
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Ki€m tra bay hoi bang nhiét

« Nhiéu dung cu cé san
= Thanh nhiét dé
=  Sing do nhiét dé héng ngoai
= Camera do nhiét d6 hong ngoai

* Can phai ndm chic quy trinh vdn hanh va tinh (ng dung cla tirng bay hoi

« DUt lidu c6 thé khdng thuyét phuc
= Nuwéc ngung va hoi nudce sé giam nhiét do khi di qua 16 - nén rat kho dé xac dinh liéu
bay c6 bi hong khéng khi mé!

Phan_8_17

Kiém tra bay ho'i theo thei gian thuc té
(SMART)

e Thi nghiém lién tuc bay hoi
* Sur dung két hgp céc phuong phap

= Nhiét
* Am hoc

» Cothé duogc str dung trén cac bay hoi quan
trong

« Cho phép théng béo trén DCS, nén tang web,
dién thoai, v.v.

» Césan thdng qua mot s6 nén tang truyén
thong

Phan_g 18
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Khao sat bay hoi — Kiém tra thu hoi
nuwéc ngung

«  Nuwdc ngung co duac thu hoi khong?

«  C6 phdi nudc ngung duoc thu hdi vao
nt‘if’hm‘ c6 nang lugng nhiét thuc té Ién
nhat?

» Hé théng thu hdi nwdc ngung cé gay
ap luc nguoc qua mirc 1én bay khong?

* Hoiflash co dp dung dwoc khong?

+ Thiét ké hé théng thu héi nuwéc ngung
dé dat hiéu qua cao nhat

Phan_g_19 Ngudn: US DOE Steam BestPractices Program
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Lap dat bay hoi

» Mbi bay phai duoc 13p dat dang cach
* Phai xem xét dén khi khdong ngung va kh&i déng

» Hé théng thu gom nudc ngung phai duoc xem xét
» Cannhac vé ap sudt nguoc
* Cannhacnang cao
= Xem xét dong hai pha

Phin_& 20
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Chwong trinh quan ly bay hoi hiéu qua

« Duy tri co s& di¥ liéu bay hoi

Loai bay, s6 moadel, kich thudc, v.v.

Ung dung

M4t nang lugng néu khéng meé dugc

Su ¢ néu khong dong dugc
*  Lén su cd va sira chita cudi cuing dugc ghi lai Ia khi nao
* Uutién stra chita dya trén udc tinh ton that va mdc dd quan trong cla hé théng hoi nuwdc
va hoat déng san xudt
»  Giam sat hang ngay |6 thong hoi cta thiét bi gom
*  Kiém tra tat ca cac bay it nhat moi ndm mot lan
* Dao tao bao tri by |a can thiét

Phan_8_21

Chi phi ho'i can bién

Ap suat cao 93,895/t
Ap suét trung binh 93,895/t
Ap sudt thap 93,72/t

Phan tich tiét kiém bay hoi

* Tién hanh kiém todn bay hoi

* S dung kich thudc 16 va tinh
toan lwu lugng ro ri hoi

* Sir dung Danh gia MEASUR va
tiét kiém nhu cau & tirng cap do

* Chi phi cdn bién cla hoi nudc
dugc tinh hop ly cho hé théng
dong phat

Phin_8 22




Phan tich tiét kiém bay hoii

e

hens

Gem ©

Location 4
1587 WEST OF SGUTH DRY BaY, OVERHEAD STH FLOOR 15 AAMINT | 30-Bd 118 50 DRIP [ $1,500.00
140T [WEST OF SOUTH DRY BAY, OVERHEAD 5TH FLOOR r ARMINT | 30-B5 14/ 30 PROCESS o
[NW OF SOUTH DRY BAY, OVERHEAD 5TH FLOOR 15 ARMINT 1811 /8 30 DRIF ox
[NW OF SOUTH DRY BAY, OVERHEAD 5TH FLOOR 1 ARMINT | 30-A3 34 50 PROCESS Vo
5TH FLOOR EEN ARMINT B0 3fa" 30 HEATER |HEATER I5 IN NORTH DRY BAY vo
ABOVE VP-766, OVERHEAD 5TH FLOOR - ARMINT 1511 a/a" 130 DRIF STRAMMAN STATION IS I8 NORTH DRY Ay ox
5TH FLOOR I AAMINT | 2010 34" | 130 DRiP Vo
Phan_8_23
s ais i
8w 8
B Adjust Steam DemandiUsage
8 Acjust High Pressure Steam Lsage ,
Baseling Wotifications ban h g EAS UR-P ha an
Steam Usage Steam Usage ti ch béy h
20 tiw 20 hr
B Adjust Medium Pressure Steam Usage e Lam viéc vé cac bSy hoi khon g
2 Y ~ .
Baseline Modifications mo duwoc va chuan bi danh
7 s x . . 2 2 X
Steam Usage Steam Usage sach cdc bay hoi bi hong @ moi
L 4 e cap ap suat
B Adjusi Low Pressure Sieam Usage
A i vidificatic - X
Baseling Modifications msteam O 6 9 5 Aorlfce I)Sl‘eam
Steam Usage Steam Usage
04 70 W
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Di&m chinh/Muc hanh déng

1. Co nhiéu loai by hoi khac nhau va do dé phai hiéu rd chirc ndng va nguyén tic hoat dong
cla ching

L6i bay hoi chii yéu 13 ché d6 - mé / déng
Phai c6 mét chuong trinh quan ly bay hoi hiéu qua
C6 mot s6 cong cu thuwong mai ¢ san dé kiém tra bay hoi

Tién hanh déanh gia bay hoi it nhdt m&i ndm mot 1an va sira chira / thay thé bay bj 16i

LR - B

Cac nha san xuat bay hoi 1a mét ngudn tham khao gia tri

Phan_8_25

Thu héi nwéc ngwng

* Nudc ngung duge tao ra sau khi hoi da truyn toan bé nhiét nang va ngwng tu thanh
nuwéc

* Tuy nhién, nudc ngung chira mot lugng nhiét dang keé.
= M0i don vi nudc ngung duoc thu hoi tai st dung thi don vi nuwdce b sung sé can it hon

*  Thu hdi nuwdc ngung
= Giam tiéu thu ndng lugng (hoi yéu cau) trong thiét bj khir khi
= Giam lvgng nuwdc bd sung
= Gjam hoda chat x& Iy nwéc
= Giam kha nang lam ngudi nudc
= C6thé giam xa day

Phan_8_26




o +Gateway

e i i

Thu héi nwéc ngung

*  Nudc ngung thudng cé gia tri
= Nangluwong
*  Giam lugng nudc bé sung
- Biéu nay thwong cai thién chat lwong nudc cap
- K&t qua |a gidm hién twgng xa day 16 hoi
" Hoa chat

 Chi phi thu h6i nudc ngung thudng tap trung vao dudng éng cta hé théng thu
hoi
*  Thiét bi thu hoi
" Pudng dng thu hdi

Phan_8_27

" Gateway

& i )
! Plsbimrier e

Thu héi nwéc ngwng

Céc thiét bi thu hdi nwdc ngung phuc vy cac “khu vire” cé thé giam chi phi dy
an

 Cac thiét bi thu hoi nwdc ngung va bé chira flash gitp giam lwong hoi di vao
dudng 6ng hbi nuwdc ngung, giam cdc van deé gidi han dong chay

* Nudc ngung bi 6 nhiém la mat van dé quan trong
* L6 thdng hoi cla thiét bi thu hdi la ddu hiéu by hoi bi su c6

* Can phai kiém tra cdc van dé lién quan dén NPSH cla may bom

FFCTE B
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Vi du vé thu héi nwéc ngung

l Hoi ap sudt thap (2 bars)

[
[
Vat liéu ndng > :
[

Nhigt do ngung tu do dugc 100°C.

Luu lugng nude ngung duoe do bing x6 va
dong hd bam gidr (can bing khéi luvgng va
nang lugng cling 12 mdt phuong phap phd
bign) la 50 lit/phit

Xa vao cong

Phan_g_29 Nguén: US DOE Steam BestPractices Program
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Vi du vé nwéc ngung héi vé

Hoi ap suat cao

| l| Ong théng hoi T

vdi moi trrdng

L bén ngoai

Vit liéu
néng

Condensate
Temperature

Nhiét d& nude ngung vao 1o hoi la
70°C

Kiém soat
cap do

Nhiét d6 nwrdc bo sung la 20°C HBi nude ngung durge boc cach nhiét

=
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Vi du vé nwéc ngung hoi vé

» Enthalpy clia nudc ngung: 293.1 kl/kg Tirbang o

* Enthalpy cla nuwdc bd sung: 83.9 kl/kg

*  Tylé lvu lwong nwde ngung: 50 I/s

11 kg
Meondensate = 90 X 977.8 X m X a =0.81 T

Qctmdensute = Meondensate ® (hcondensate o hmakeup)

Quondensate = 0.81 X (293.1 — 83.9) = 169.5 kW

=169.5 x-v-l-a =212 kW

Qsystem = Qcondensate X —— 08 e T e
Mooiter 25 Tiét kiém tir viéc thu hoi
Ning lwong tiét kiém = 212 x 3,600 x T000,000 % 8,760 = §167,000 nudc ngung

Phan_g_31 Nguén: Us DOE Steam BestPractices Program
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Explors Opportunities Modity Al Condilions
Mowice View Exper] View

SELECT POTENTIAL ADJUSTMENT PROJECTS

Sedact potenhs sdh PrOfects & e o T PCSHOR STCWCT AN e affRctEeness of o Syaen
oditication Name [Candensate Rewm

D Adjust General Dporations

I.'_Aujtsl.glﬂc_osu_ Bénh gié MEASUR . Tié't

[ agjust Boller Qperations kiém nwéc ngwng h‘é\)i v‘é

& Agjust Condensats Handling

[ Agjuzs High Pressure Congensale Recovery Rate
ChAQuust Medwarn Presyige Condensae Recovery Hate

B Asjust Low Pressure Congensale Recovery Rale

Baseiing MDETICaNons
Condensate Recovery Rats Concensats Recovery Rate
S8 &1 I

} Fiash Condensars to Meansum Pressure
} Fiash Gandansate to Low Prassue

LY Monry Conbensate Retutn Femperatlne

Phin_g 32
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Panh gia MEASUR - Tiét kiém nuwéc ngwng hoi vé

* Lwuy rang MEASUR yéu cau dau vao nuéc ngung hoi vé dudi dang phan tram
hoi duoc cung cap cho quy trinh & moi muirc

» S& can phai tinh todn thl cong dé dat dugc gid tri mdi cla nuwdc nguwng hoi vé
— Nhu cdu hoi LP = 70 Tph
— Nudc ngung hoi vé hién tai = 50%
— Nudc nguwng hoi vé hién tai = 35 Tph
— Nudc ngung bé sung = 0.81 kg/s = 2.92 Tph
— Nudc ngung héi vé méi =35+ 2.92 = 37.92 Tph
— Nudc ngung hoi vé moi=37.92/70=54.17%

Phan_8_33

SELECT POTENTIAL ADJUSTMENT PROJECTS
Setect polerte adursiment ouedts 5 expivve ooeKiuTEs 0 foreese SPrency and e sfiechieness of pour sysEmT

Modificaiion Name Gondensate Relm

3 adjust General Operations

[ Adjust Unit Costs

[ Adjust Beiler Operations Bénh gié MEASUR -— Tié't
B Adjust Condensate Handing kiém nwéc ngwng h‘é\)i v\é

U Adpst High Prassure Condensate Recovary Rale
0 Adjust Medium Pressure Condensate Recovery Rate

B Adpust Low Pressare Condensale Recowery Rate

Baselne Hodficatons
Condensate Hecovery Rate Congensale Recovery Rate
s
I Flash Condensate to Medum Pressure

O Flush Condensate W Low Pressune

| Moainy Congensale foturn Temperalure

Phin_g 34
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Condensate Return  ~ =

151.21 4w

St 6 BMNAr Click-on and 5 #nd Tor mors

18917 vhr Boiler
= 4 [(BHb]

20 tme
44.2 G

S banh gia
MEASUR - Tiét
kiém nwdrc
ngwng hoéi vé

! )
/’conﬂer!s:nu HP 1o LP

‘ p ‘ rTnmlnn

ARG T HVY A

>

FO e
1805 Gdine

Bad 153,17 finr

16,44 thr W

142 74 tinr o
70 04 thy m
Phan_8_35
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RESULTS SANKEY HELP
Baseline Condensate Return
Percent 3avings (%) ==
Fuel Usags (GAT) 4,416,088 44101012
_Fllgi Cost W)II)) 3110 402 099 $110,252,531
ECHE R e SV S3aony, AT
Slectricily Cost (5) 4.380,000 £ 350,000
Water Lisage (meiyr) 5403512 5146802 4 e _
\ater Cost (SyT) 422,638 405576 Da n h gla M EASU R
Power Generaled (kW) 19482 19182 A LA 2
o e e o Tiét kiém nwoc
Stack Loss (GJiyr) 917 915 At va
Vet Losses (GJAyT) ngwngh0|ve
Unrecycled Condensate Losses
: 45 43:4
{GIyn)
Turbine Losses (GAyT) 02 02
Other Losses (GUAT) 351 3.3
Annual Emissions (tonne CO;)  222.084.85 221783,98
Annual Emissions Savings {tonne
ol 1 'gs (tonne. 30087
Annual Cost (3] 116,204,737 115,038,207
Annual Savings (§) = 186,531

Phan_8_36




Vi du vé nwdc ngung héi vé

Hoi &p suét cao

I

Tl bay hoi bé sung

T6i hé théng nuwde ngung (c6 thé khéng can bom)

73' <" Gisbal

" Gateway I

hens

T6i hé théng hoi
ap suat thap

—

Kiém soat
| Cap do

-
Phan_8_37 Nguon: US DOE Steam BestPractices Program
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s GatEWaY
Modification Mame [Condemmsatz Flash Tanks

L1 Adjust General Cperations

I Adiust Unil' Costs

E Adjus1 Baller Operations

8@ Adjust Condensale Handling

[0 A

LI Addjust-Low B

B Flasn Conden

Bassline Iadifica
Fiash Condensate to Medium Pressure Flash Condensate to Medium Pressure
Mo Yes - |

Flash Cona,

=ale 10

Haseline I
Fiash Condensate to Low Pressure Flash Condensate to Low Pressurs
e Yes |

Panh gia MEASUR - Bé
nwd’c ngung flash

Phan_8 38




Condensals Flash Tanks  ¥|

bl 102 13 1fhr

B3.02 1he

14781 vhr

]

“ondensing

Turbina
te

16ABWhr W

<
136 21 vnr

Click-an and

L
HF 1o LP
Turbing

el

A0 DG the
6 Gl

>

0,48 the
1805 Gdhr

6138 vhr

Q‘ <" Gisbal

o+ GATEWAY

banh gia

m @

MEASUR - Bé
nuwédc nguwng

flash

Phan_8_39

RESULTS SANKEY HELR
Fiash Tanks
Percent Savings (%) —_—
-_— 0%
i=ue_1 Usage (GUyr) 4.411(3_,_034 ) 43137043
Ee GOt Rl $HOAGRON 107,742,608
Electncity Purchased (KWhiyr) 43.800.000 43,800,000
Electricity Cost (3) 4,360,000 4,380,000
WatEr Usage () 640,361.2 5417714
Wi TCus (ST) sl A2I07:
IR Sene il (o) el 1o
Process Use (Giyr) 2207 3207
o5 (Gl 7 298
Unrecyclad Condensate Losses
43 452
(il
Turbine Losses (GJfyr) 0z 0z
Cither Losses (S4yT) 351 254
Annual Emissions {tenne CO;) 222,084.86 218.336.1%
Annual Emissions Savings (tonne 514867
(={=5}]
SRR COSELS] ol 112545701

Q‘ +* Gibal

o+ GATEWAY

B

Pénh gid MEASUR —
B& nwé'c ngung flash

Phan_8_40




Nhi&t dé& nuée ngung hoi vé nén > 100°C

Panh gia MEASUR — Thong

00 h hoi HX B& nuéd'c ngung
o L » Luuy - diu nay CHi c6 thé thuc
! hién dwoc khi nhiét d6 nudc
70¢ H ngung hoi vé > 100°C
"""""" ¥ esom| T e e s A P
: * Luwuy -diéu nay hién KHONG thé
i Joc iabiocun thuc hién duoc trong MEASUR
R T e e do vén dé vé ky thudt nhung cé
0.0 th; thé dugc mé hinh hda bang cong
st N o ssc cu tinh binh béc hoi (flash tank)
7.9th 7.9th
Phan_g_41
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Danh gia MEASUR —Thdng hoi HX Bé nwéc ngung

a FLASH TANK REsLTE HELP

Prassurs B ! _ Init Steam Out Liguid Ot
Hooun Vbl Gy | B 2 : .
ually e 0 : Temperatute Q) mr 10 i}
= — Sp. Enthalpy (klikg) 52t 26755 i
Mase Fow ] | AR & S ) ! -
7 ].ngm 1873 138 1307
Tank Prassure il bar| | 2] e
; ! Lz Gz Ligéd |

Phan_g_42
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Nhirng diém chinh / Muc can thuc hién — Thu héi nwéc ngwng

1. Nuwéc ngwng hoi vé
*  Giam nang lugng
Giam nudc hd sung
*  Gidm hod chit dé x ly nudc
*  Giam kha nang lam ngudi nudc
*  Giamxalo

2. Thu hdi nuwédc ngung thudng bi bo qua nhung né co thé tiét kiem nang luong dang ké

3. Dinh lvong lugng nudc ngung duoc thu hdi trong nha may théng qua can bang khai
Iwgng don gian trén toan bd hé théng hoi

4. Xac dinh cac khu vire ¢6 kha ning thu hbi nwéc ngung

Phan_8_43

" Gateway
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! Plsbimrier e

Thuyc té thong thuwéng tét nhat— Thu héi

Thue hién chuwong trinh quan Iy va bao tri bay hoi hiéu qua

Thu hoi cang nhiéu cang tot nwdc ngung cé san

Thu héi nwéc ngung & ning lvgng nhiét cao nhat cé thé

* Nudc ngung flash & ap suat cao dé tao ra hoi & ap suat thap

Phéin_8_44 Nguon: Us D(TE BestPractices Steam System Sourcebook
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ﬁ CHUONG TR CHUYEN DICH NANG LUGUG BEN VONG Y £4 (SET7) . Global

Dy mash hoat déng TN romg ehe DN cbing aghidp bin Ihbeg gua b thdng audn AL~ ™ Gateway

80 CONG THUGHG i 5 i i gy vk thige bk THONL tromg e DMWY tal Vit N (JEEP)

@

T8 CHUC PHAT TRIEN
T (CONG NGHIEP LIEN HOP GUOC

Phan 9: Téi wu hdéa hé théng hoi — Nhiét & Dién két hop
(CHP) hoac Pong phat

e Tua-bin déi &4p — Van hanh PRV

e Tinh kinh té ctia dv an tua-bin trén MEASUR

e Tac dong cua tua-bin ngwng
¢ Du an tua-bin ngwng trén MEASUR

Phén_9 1
8 fm @
Turbine 35%
Déng phat cdng nghiép
Dau Uéo s 3 A Y r 4
nhién liéu e Cdc co s& cong nghiép cd thé

Lo ho'i 85%

dat dworc “hiéu sudt ndng
lwgng téng thé” tir 70% tré 1én
vi ho ¢6 nhu ciu vé ning lwgng
nhiét (nhiét qua trinh).......

Phan_9 2




Phan tich déng phat co dién

Phan tich déng phat c6 dién tra |&i cac cau héi sau:
» Tac dong kinh té thuc su cliia dong phat la gi?
» Khinao né kha thi?

- D& van hanh hodc tit

- Dé cai dat

« Nhitng thay d6i nao, néu cé, s& dwoc yéu cau trén hé thdng hoi nuéc?

« Nhitng thay d6i nao, néu cd, s& dugc yéu cau déi vdi hé thong dién va két noi
lwoi dién?

Phén_9_3

® Gm @

Cac yéu td chinh dé phan tich dong phat

* Cacyéuté chinh anh hudng dén viéc phan tich la:
= Tdc ddng chi phi dién
®  Tdc déng chi phi nhién liéu
» Hiéu suat ndi hoi
= Hiéu suat tuabin hoi
* Nhu cau hoi nudc

Phan_9 4
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Tac dong chi phi

» Tdc déng chi phi la tac dong vé mat kinh té thuc té lién quan dén viéc tang hodc
giam murc tiéu thu dién

* Chi phi dién trung binh thudng KHONG phai la gia tri phan tich thich hop

« N3m chic ciu tric gid dién 1a diéu can thiét dé danh gia tac déng thuc suw cla
hé théng phat dién

Phén_9_5

Vi du vé Tua bin — danh gia PRV

Mot to san xuat dugc trang bi 6 may bom gidng hét nhau duoc lap
dat song song

=  Chicdan 3 trong s6 6 may bom hoat ddng lién tuc
- Cac may bom con lai 1a may dv phong (du phong)

= Pong co dién din dong 4 may bom va tua bin hoi dan déng 2
may bom
-1 bo truyén dong tuabin dang duoc st dung vao thoi diém
nay

*  Xac dinh ddng lyc kinh té lién quan dén viéc van hanh tuabin thd
hai
= Sovdi viéc van hanh may bom dan déng bang déng co dién va
truyén hoi qua Van giam ap (PRV) dé dap (rng nhu ciu dp suat
thap

55%5@@

Phan 9 6
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Gateway

Léyhai 1 L hoi 2 Lo hoti 3
Than Dau nang (HFD) : Khi thién nhién
X X
A |= ‘@
............. T — . O ol Muaditn

m"’z Nhu ¢y hoti
— 4psudtcao

‘ %ﬁ Vi tr nhu cBu dién

[
e A

¥ mu'n?cbﬁsung Lol He 5
. Lo ngurng qua trin A

2k ¥iufing Zing =gk Nude ngung cla Tua bin thong

Chi 56 lap dat dong hid do luu

+ lrgng hdi

L

Yeasnsonnon, | coansssssusnnnsneanssousnsnsnsonnnnannsnasnsssannusns

Ong thén
a E B

Phén_8_7

-'a * Giabal

" Gateway e

Kinh té Turbine-PRV

Hoti: 25 bar(g), 375°C

Gia dién mua: 0.10 5/kWh

Mhién ligéu: khi thigén nhién

{stxsﬂ\ /

Hiéu sust ding entropy clia
Tua bin: 35%
Hiéu sudt 16 hoi: 80%

Giai doan vidn hanh:

Qe = 14,300 kW
8,760 hr/yr i

Luu lrgng hoi qua mét tuabin théng thudng 1a 21 Tph
¥4 & téc do 2 bar

Nuwée ngung tu 16ng bdo héa dugc thaira
khéi tai & 2 bar

Phan_9 8
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Van hanh PRV
Ry = 3,180.9 Lo P =25 bars; T =375°C
kg
kJ
hpgrow = 3,180.9 k_ P = 2 bars; Isenthalpic; T = 354.7°C
g
kJ
h(‘midemate =562.2 E P = 2 bars; Saturated Condensate; T = 133.7°C
O jhermar = 14,300 kW
Qi.f:erm&! = mPR ¥ X (hPRVmH - hmndeumre )
i = ~5.45%8 _ 19 63 Tph
(3,180.9 - 562.2) s
Phin_9 9
Van hanh PRV
Hoi: 25 bars, 375°C Dién nidng mua:
1,000 kw
Luu lwg'ng hoi PRV: $0.10/kWh

Nhién liéu: khi thién 19.6 Tph

nhién ($25/GJ)

Nhiét d6 hoi PRV xa:

355°C (dang nhiét) : »

Nhu ciu nhiét:
Ho'i 4p suét thip 2 bars
(14.3 MW)

Phan_9_10
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Kinh té tuabin déi ap

* Hau hét cac hé théng céng nghiép déu yéu cau nang luvong nhiét (khéng phai
dong hoi lon)

» Tua bin sé I8y nang luvong tir hoi nuwdce va chuyén héa thanh nang luong
» Hoi nuwdc sé thoat ra khoi tuabin vdi nhiét do giam

« K&t qua s& lam ting lvu lwong hoi can thiét dé dap ing nhu cau nhiét

Phén_9_11

B Gem @
Van hanh tua bin ho'i
kJ

h,. =3,1809 _g P = 25 bars; T=375°C

kJ
Rrbineos = 3,009.8 — P =2 bars; T = 271°C

kg

kJ

kconden.\'me =562.2 % P = 2 bars; Nwé'c ngung bdo hda; T=133.7°C

themmr’ = 145300 kW

Qﬂrennar’ = mmrha’ne X (kj‘"ur.bmeou.r - hoonden.m.re )
M = L0 = 5.83k£= 21.0 Tph
(3,009.8 -562.2) s

Phan_9 12
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Van hanh tua bin hoii

Hoi: 28 bar(g), 375°C Khong mua dién

Lwu Iwgng

hoi 21 Tph 1,000 kW tw san xudt dién

Nhién liéu: khi thién
(S1/Nm3)

Nhigt d hoi 271°C Hiéu sudt déng entropy cha tuahin : 35%

Nhu ciu nhiét: 2 bars; 14.3 MW

Phén_9_13

® dum &

PRV - Kinh té tuabin déi ap

« Tiét kiem nang lwong dién va chi phi:
Nang luong tiét kiém: 1.000 x 8.760 = 8.760 MWh
Chi phi ndng lugng tiét kiem = 8.760 x 1.000 x 0,1 = 876.000 $

* Chi phi va nang lvgng nhién liéu tang:

h —htee
Nang lugng ting= (Mryrpine — Mpry) X 1.000 X (hsteam—hyecawater) o g 76

Nboiler

(3.180,9 — 463,.5)
0,80

Ning lwgng tang = (21 — 19,6) % 1,000 x % 8.760 = 41.658 GJ

Chi phinang luwong ting = 41.658 x 25,0 = 1.041.4505

Phan_9 14
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e

PRV - Kinh té tuabin d6i ap
« Tac dong kinh té thudn
Chi phi dién tiét kiem= $876,000

Chi phi nhién lidu tang = $1,041,450

Loi nhudn thuin = —$165,450

» Cacyéu tb tac dong lén viéc phéan tich:
= Tdc déng chi phi dién
* Tdc ddng chi phi nhién liéu
= Hiéu suat ndi hoi
«  Hiéu suat tuabin hoi
*  Nhu cdu hoi nudc

Phén_9_15

PRV - Kinh té tuabin déi ap
« Tac ddng kinh té thuan
Chi phi dién tiét kiém = 876.000%
Chi phi nhién lidu tang = 1.041.450 §
Loi nhuin thuin = —165.450%
* Phan tich gidng hét nay cé thé va nén duoc thye hién bang Danh gida MEASUR

tuy thuoc vao loai tuabin nao dang duoc Iap mo hinh trong phan tich
= Cdch tiép can hé théng so vdi cach tiép can dya trén thanh phan

Phan_9_16




-] Modity High to Low FPressure Steam Turbine

B Change Initizl Turbine Status

Bassiine
Turbine Status
on

B adjust Isentropic EMclency
Basaline
Isentropic EMciency
5%

Adjusl Generator EMGency

Modifications
Turbine Status
on 2

Modifications
Isentopic EfMciency
[

Q‘ <" Gisbal

" Gateway -,_—..-1. ,Qz@ .

hens mr

Panh gia MEASUR -Tua
bin hoi HP-LP
* Tinh linh hoat tuyét
voi d& mé hinh hoa
cac dy an tuabin hoi

Modify Operation Type
Baseline
Operation Type
Sieam Flow
Fied Flow
el [

Modifications
Cperation Type
Staan Flow e
Fixed Flow
|42 B

——

hY ~ ~
Baseline Madifications va hoat dong th ucte
Generaior EMcizncy Generator EMciency Cf] a Ch l,] ng tai h |é n
100% 100 [ tru‘c‘)'ng : .
Modify Qperation Type
Baseline Modifications
Operation Type Operation Type
tzam Flow Steam Flow e |
Fried Flow Flxed Flaw
P TR [l o]
Phan_9_17
Q‘ " giabal (ih
s+ GATEWAY -,_—..-1. -
B Modify High to Low Pressure Steam Turbine
B Change IniliE) Turbine Status
Bascling Meamcations
Turbine Status Turbire Status
On On ~
B Adjiss! Isentropic EMcizney
Baszeline Modifications
4 LY 4
Isentropic Efficiency Isenfropic EMclancy Da n h gl a M EAS U R -—
364 35 [ % | . .
Adlust Generator Efficiency Tu a b I n h o I H P LP
Baseline Mocmcations
Generatnr Efficlency Generator EMciency
1015

BAT thém mét tuabin
hoi - ting gap déi lvu
lwgng hoi

Phan_9_18




[HP-LF Turbine

= asaatinr

Ll 16097 imr

~ B

A
ICafdensing
Turkine
tr

T4 thr =

a

" Gateway

hens

—

Ciick-an and i ana

dntaiis

20 Lhr
44 7GR
>

40 the | VSN

96 Qi

»

T1A WY
1605 G

tar mce

banh gia MEASUR
—Tua bin hoi HP-
LP

2473

0.7 tuir <
85 5511
14363 thr
TABthr ‘::1:
Phan_9_19
B e
s+ GALOWRY
RESULTS BANKEY HELP
Baseline HP-LP Turbinz

Percent Savings (%) —
Fuel Usage (GJiyr) 4416084 4,459 820.5
Fuel Cost (Bfyr) 510.402.095 §111.435.512
Eiediricity Purchased (kKWhiyr) HREVL 20,000,102
Eleciricity Cost (S) 4,380,000 3,505.618 4 HE4
Wiater Usage (m7yr) 5403612 645.806.4 Danh gla MEASU R
Water Cost (34T) 422 638 426252 — H H -
il o o Tua bin hoi HP-LP
Process Use [GJyr) 320.7 3207
Stack Loss (Gdiyr) 9.7 AT
ent Losses (G
Unrecycied Congensate Losses

4 43 453
(Gdhyr)
Turhine Lasses (Gliyr) 02 0z
Other Losses (Giyr) 351 353
Annual Emissions (tonne CO,)  222,084.86 220,777.49

ual Savings (tonne P

Phan_9_20
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Panh gia MEASUR —-Tua bin hoi HP-LP

« Sy khac biét gitra k&t qua tinh todn “Thid cdng” va “M6 hinh” c6 thé dang ké khi
lam viéc vdi cic dy 4n loai dong phat dién

» Két qua moé hinh rat chinh xac
= S{ dung cach ti€p can HE THONG chir khéng chi 13 mét thanh phian

Anh hudng cla nhiét dé ngung tu
Tdc déng clia qua trinh xa ddy, dong hoi cla thiét bj khir khi, nwde bd sung, v.v.

=  Hoan thanh cin bang khdi lweng, nang lwgng va kinh té chi tiét

= LUON LUON sir dung mé hinh dira trén HE THONG dé phan tich

Phin_9 21
B Gem @
RESULTS SANKEY HELP
Bassling HPLP Turbine
PFercent Sangs (%) =
Fugl Usage (G 1,416,084 44395205
FuelCost(Byr) §110.402,099 111,495,512
Electrcity Purchased (KWIAT) 3,800,000 36,056.183.2 . a g i
Sheciricly Cost(5) 5,475,000 4382073 Tac dQng tw gla dlen
Wiater Usage (m°AT) 6409612 458964
Viater COsL(Siy1] 122538 426292 . .
Fower Genrated (K4) 13402 29463 * Gia dién tang tur 0,10
Frocess Use [GAyr) 20T 20T
Stak Loss (GJiyT) 97 %7 S/kWh to 0.125 $/kWh
Vert Losses (Gl
Unrecyded Condensale | osses -
c 45 45.3
Turtine Losses (G 02 0z
Ottier Losses (GIVr) 2 - w3
g:;m Emissions Savings (tonne i
Annuz| Cost (S} 116,299,737 118303827
Annual Savings ($) - ~4,089

Phan_9 22
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RESULTS SANKEY HELP
Percent Savings {%) —_—
Fued Usage (GUyD) 47438314 429159214
S Usere (U i AR g smne Smis s B s
Eo T o FS. TN LR Tac dong cua gia nhién liéu
Secincily Surchasen (KAnYT) 43,850,000 35,056,162
Electncity Cost(S) 4,380,000 3505618
Water Usage (m/r) 640,361 2 5450964 i g s s
Bower Gensralad (0 18482 29463 255/GJ xubng 13,65/G)
Process Use [Gayr) 320.¢ iz
Stack Loss (G 728 735
et - Day la dai dién cho gia
Urrecyrled Condensale Losses
@ i o nhién lidu trung binh cho
Turoine Losses (GUAT) 02 2 hé thdng vi du — tat ca cac
Other Losses (GJiT) 364 353 l h 3 ds.\ d, . h
Aninual Emissions (fonne GO 21072402 212934 0 hoi deu dap Ung nhu
Annual Emissions Savings (tonne . cdu tang/giam nhu nhau
02 55 i
Annual Cost ($) 62,600,348 62,302,040
Annual Savings (3) - 298,305
Phén_9_23
..g_ "-mw! @
RESULTS SANKEY HELP
Basaline HP-LP Turtine
Parcant Savings (%) - = g 4 G o
N Tac dong caa nhién liéu
2685014 4207756
Fusi Gost (8 $22 436,107 29721 567 . .
i :g‘;lmag" __;.Ség;;g'f‘i * Gia cua than hién tai:
mfumrw;n mgsqg 15,6964 5,4 S/GJ thav vi glé khi
Water Cost ($41) 2,6% 425292 thién nhién 255/Gl
Power Generaed (W) 19482 29463 Hia "’t I ho hé -
Process Use (B 207 207 . iéu suat |6 hoi hién tai
Stack [.ogs (G 633 539 QT{}, d...u ik h a
Vet Losses (@i = 8§: o (doi W?:I t 'a_n] so
b > voi 81,8% (doi vai khi
Tuntsne Lasses (G 02 0z thién nhién)
Otter Losses (Gdryr) 351 353
AiNiE R LT g T M il
_;au.al Emissicns Savings (tonne _ e
Annual Cost () 27,301,746 26,653.847
annual Savings (3) - 647,895

Phan_9 24
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B Modify High to Low Pressure Steam Torbine Hléu suat cta tua bin dl.l'g'c
= g0y T
[ change Inftial Turbine Status cai thlen

B Adjust Isentropic Efficiency = o - i
* Hiéu suat tuabin dang

Baseline Medincatons e b
. i oy entropv hién nay la 65%
e B ¥ thay vi 35%
+  Diéu gi nén duoc mong
O Adjust Generator Eficiency doi? Tang hay giam chi phi

van hanh?

I Wodify Operatio

Phén_9_25

B e m

| HPCLP Turbine - Q| —

638GIm - 15271 e Con-0n dnd MowSe-over SOUPMmEN! And COMBonEnts tor Mo
tatats

Hiéu suat cha tua bin dwoc
cai thién

Power produced & P =, . 2
& < 551,000 kW Hiéu suatltnuabln 6?ng

entropy hién nay la 65% thay
vi 35%

*  Tua bin hiéu suat cao hon s&
lay dugce nhiéu ning lugng
hon tir hoi nwéc, do do lam
giam entanpy cla hoi nwéc &
éng xa
= K&t qua Ia ndi hoi sé tao

ra nhiéu hoi hon!

»

TOF ihr
180 $ GJinr

Wake-Alp
Watad
20°C

Phan_9 26
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Phan_9 28

RESULTS SANKEY HELF
Bazeline HP-LP Turbine
Percent Savings {%) == o
Fuel Usage (GIv1) 4,166,501.4 42018739
Fuei Cost {$4T) 5104 15;.5311 3106,046 848
Elecinicity Purchased {kKWhir) 43,800,000 36,305,209 . n, 2 .
Beckicky Cox 5) 1361000 362050 Hiéu suat cua tua bin
Watter Usages (m°iyr) 60,3612 545,106 9 dwoc Cél thién
Water Cost (3A1) 422,638 425,771 i *
Pover Generated (W) el 2807
;ﬁ:{‘;gf :;0; ;U; » Hiéu suat tuabin dang
Veni Losses (G entropy hién nay la
i’;‘:ﬂﬂ Condensale Losses s 65% thay vi 35%
02 02
351 353
Annual Emissions (tonne C0;)  209,500.35  208306.34 ]
Annual Emissions Savings {tonne
coy — 1.221.m
annual Cost ($) 108,985,172 108,103,148
Annual savings () - -137,976
Phén_9_27
B am @
Power buelCost Combustion| Turbine |Additional |Additional e
Description Cost Efficiency | Efficienc| Power | Steam .
$Wh | 9/ % % kw Toh Shyr ha siEre  EmErEEsam -
o] %0|  sis| %0 : ; ‘;“g;'_“ ":I;'\‘ftat V)
Base Model| ST Efficiency = "1 i . .
0100 250 818 650 850 129]  (190,948) *  Nhitng vi du nay cho thay
Increase tam quan trong cla dé
chinh xac cla théng s6 tac
dong
0100|250 s18] 30| 80|  150] (2268 o M srtiligiogeehi
Increased w 2 ot .
can co sur tham dinh phu
Power Cost e e b e - (489 hop trudc khi thue hign cac
duy anna
Added 15T Steam - Y
Senfom | 0| 16| mo| me| 0| 1m| s
all boilers
Steam from
; 0.100 54 8.7 35.0 998.0 1.50 647,899
coal boiler




Chi phi van hanh hang nam ($)

Tiét kiém thuan($$55)

Chi phi cda nha may phat
dién tua bin hoi nuéc

B Power
® Natural gas

Vén hanh PRV Van hanh tua bin

" Gateway

e

1!? :.&hbal III _Nﬁgﬁ_

Tinh kinh té tuabin
déi ap

Phén_9_29

Bién sé cho irng dung céng nghiép

Lwu lwong hoi khong déi

Cung cdp hoi nuwdc dp suat cao

Van giam ap hién tai (PRV)

Hé théng hoi nwdc da dau

Nhu cdu déng thoi vé hoi nwdc va dién (dién)

Thai gian van hanh nhiéu

" Gateway

Phan_9_30
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Nhirng diém chinh / Muc can thuc hién
1. Tua bin d6i dp duoc s dung thay cho tram gidm dp

2. Hiéu suat cla tuabin KHONG phai 13 hiéu suat theo dinh luat thr nhat ma 13 su
so sanh giita tuabin thyc t& va tuabin ly twéng

3. Hoat ddng lién tuc vdi nhu cau nhiét va dién dong thoi la ing clr vién séng gia
cho tua bin déi ap

4. Moi phan tich co s& 1a duy nhat va sé phu thudc vao mot s8 yéu 8 kinh té ciing
nhu hoat dong

5. Phan tich tuabin s& cdn mdt méd hinh hé théng hoi nhiét déng virng chic

Phén_9_31

" Gateway

Tua bin nguwng ho'i
« Ap suft hoi xa clia tuabin ngung ty
nhé hon &p suat khi quyén
= Hoinwdc phai duoc ngung tu
dé bom tro lai 10 hoi
» Chat lvgng hoi thodt ra thuéng
I&n hon 90%

Tua bin ngwng

Phén_9_32 Ngutin: US DOE Steam BestPractices Program




Bon vi nhiét : 100 don vi

Nang lugng nhigt: 73 don

v

Tua bin ngung

" Gateway

& oo (0] (b

Tua bin ngwng ho'i

* Hoi di vao thiét bi ngwng tu chira
mot lwong nang lweng nhién liéu
rat I&6n

Phan_o_33

MNgudn: US DOE Steam BestPractices Program

Tua bin ngwng

" Gateway

| ciea 5 ] Q‘:@

Tua bin nguwng ho'i

* Cac yéu t6 chinh anh hudng dén
hoat déng cua tuabin ngung tu la:

Chi phi dién ndng mua
Chi phi nhién liéu mua
Hiéu sudt tuabin

Hiéu suat noéi hoi

Ap suét xa tuabin

Phan_9 34

Nguén: US DOE Steam BestPractices Program




" Gateway

e ere-

& oo (0] Q:ﬁ}

Tua bin nguwng hoi

*  Giam hiéu qua co thé |3 két qua cla:
®  (C3n canh tua bin
= An mén canh tua bin
= V&t &n mon
*  Hoinuwdcdm
= Didu tiét

»  Caithién hidu qua c6 thé |13 két qua cla
»  Thay thé canh tuabin
= Cai thién v&t &n mon

Tua bin nguwng »  Thay thé tuabin

= Tang tai

Ph&n_9_35 Nguin: US DOE Steam BestPractices Program

" Gateway

T 5 ] Q‘@

Tua bin ngwng ho'i

 Apsuat binh ngung cé thé duoc

giam (cai thién) bang cach

=  Loai bo khi khéng ngung tu khoi
binh ngung

= Lam sach binh ngung

= Cung cap nudc cé nhiét d6 giam
cho binh ngung

= Cung cap thém nuwdc lam mat
cho binh ngung

Tua bin ngwng

Phén_9_36 Ngutin: US DOE Steam BestPractices Program
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Lé hai 1 Lo hai 2 Lo hoi 3
Than Dau ngng (HFO) Khi thién nhién

Mua dién

Nhu'cau hoi Hé thé’ng hO'i
trong qua trinh §

LTI

Mhu cdu dign
tai chd

Nude bo sung
Xy nurdre ngung
Tuaiin ngung hoi

z » '.«
Xavao cong

+ Hé s6 lap dat dong
ho do luu lvgng

Phén_9_37

Q + Gidbal - "Qﬁ

" Gateway

Modily High Pressure to Condensing Steam Turbine

CThange Initial Turbine Status

Basaiine i Panh gia MEASUR - Tua

Turbine Status Turbing Status 3 %
= 3 bin ngung hoi

Adjust |sentropic EMcicncy

Basal Modifications

bt b W 2o *  Viécthuc hiérj Danh gia
now [ %] MEASUR sé kéo theo sy
thay déi lén vé nhu ciu

O agjust Generator EMciency

MOdEy Condenser Pressure hU! I'IU’UC
Baseling Modificalions ™ Hav thét c'a"n théin khl
Candenser Pressue Condenser Fressurs . s a .
s Do 53] danh gia dy an nay

Moy Operation Type

Basaline Modifications
Operation Type Operation Type
Fowar Cenersion [Power Generation  ~ |
Fixed Powet [950 [¥w] Fixed Power
|’3};¢] T

Phan_9_38
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Panh gia MEASUR - Tua bin
ngwng hoi

* MEASUR cho phép
= V/iéc bé sung mdt tuabin ngung tu
= Sira doi cac khia canh chinh clia tuabin hién
co
_ Hiéu suat ding nhiét
_ Apsuat xa

- Trong tai
Luu lugng
Cong suét
Tua bin ngwng *  Loai bo hoat déng cla tuabin

Phén_9_39

8 am @

Danh gia MEASUR -
Tua bin ngung hoi

4 Madify High Pressure fo Condensing Steam Turbing

Change Infial Turbina Slatus

Rassline Modficatons * Téc dong clia viéc tat

Tumine Statis Turie St tuabin ngung

{n Of v

Phan_9_40




" Gateway

hens

Condensing Turbine b a

gck-on and mouse-over equpmeant and companents for more:

= Thay d&i I&'n vé lvu lvg'ng hoi!
banh gia MEASUR
- Tua bin nguwng
hoi

2bar >

L i
Dter 1EE8 G

WA ¥

Wakaiin
‘Water
72T the i
Phan_9_41
Q' 2 .ﬁiahal
o+ GATEWAY -
RESULTS EANKEY HELP
Turbine
Percent Savings (%) _
— 3.0%
Fuel Lisage {Giyr) 4,415,084 42627556 ” . s
Fuel Cost (3] £110,402.093 $106.556.430 Da 1] h g| a M E AS U R
Electricity Purchased (KWhiyT) 43,500,000 52,122,000
Electricity Cost {5) 4,380,000 5.212,200 - b
Vizter Usage (meT] 3 ] 5379528 Tua In ngu’ng
jeler Cost (RN At h 1
Fowst Generated (kW) 3982 o'l
Frocess Lise (Gl 3207
‘Stack Loss (GJyr) 886
Vent Losses (G4
Unrecycled Condensate Losses P A5
(Gdiyry
Turbine Losses (Giyr) 0.2 0
Cther Losses (Gliyr) 351 348
‘Annual Emissions (tonne CO;) ‘222,084 86 217 6B6.74
Annual Emissions Savings (tonne
€0z _
Annual Cost (5) 115,204,737

Annual Savings ($) -

Phan_9_42




4.0 111 78 60
6.0 167 116 89
8.0 223 155 119
10.0 278 194 149

Phin_9 43

Hiéu suat cua tua
bin nguwng

Hiéu rng ap suat tuabin ngwng tu
+ Can lwu y rang ap sudt toi thiéu thudng dat duoc khi dat dwoc hiéu qud st

dung nang lugng toi da.

8 em @

Néi cach khdc, nhin chung c6 mét ngudng dp sudt ma viéc giam thém ap

suat xa s& dan dén giam hiéu qua chi phi tng thé.

Ton that van tdc bat dau qua mirc
- Diéu nay phu thudc rat nhiéu vao thiét ké tuabin

- Dién tich dong hoi hinh khuyén I&n hon lam giam tén that
Nudc ngung duoce dua trd lai 16 hoi & nhiét do thap hon

Thiét ké chung danh cho dp suat nguwng tu tuyét déi 1,5 inch thiy ngan (0,05

bara)

Phan_9_44
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+10
=~— 25% luu lvong
+8
50% lwu lvgng n . .
Hieu wng ap
= i 75% Iy lurgng ~ .
s suat tuabin
=
il
3 N 100% luu luong ngung
T 9
>
> 35
-4
-8
Ap suét xa [inch thly ngan tuyt dbi]
Ph&n_9_45

"o Gateway

Nhirng diém chinh / Muc can hanh déng

. Tua bin ngung duoc s dung nghiém ngat dé phat dién hoac van hanh céc thiét bj

co khi lon

. Ching phuc vu cac ing dung thich hop trong nganh

. Tua bin ngung cung cap cong suat truc toi da trén mot don vi luu luvong hoi

M6i phan tich co s& 12 duy nhat va sé phu thudc vao mot s& yéu t6 kinh té cling
nhu hoat dong

. Phén tich tuabin s& cdn mdt mé hinh hé théng hoi nhiét dong virng chac

Phan_9 46
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Thuwe tién tét nhat — Tua-bin
* Tich hop quy trinh va tién ich din dén t8i wu héa nang lvgng téng thé cla nha may

 Lap dat tua bin d6i 4p song song v&i tram giam &p va giam thiéu dong chay qua tram giam
ap

» Danh gia cac ng dung tuabin ddi ap cho truyén dong co khi truc tiép

» Panh gid cac tuabin ngwng va t6i wu hda hoat déng cla ching dé duy tri cac diéu kién
thiét ké

+  Tua bin ngung cé thé déng vai trd 13 co ché can bang hé théng, dic biét 1a trong cac nganh
cdng nghiép tao ra hoi nudc nhiét thai déng ké.

Phén_9_47 Ngudn: US DOE BestPractices Steam System Sourcebook




52 " Global (s
G nik ", Gateway R
B GONG THUONG o v i
Y4 °
Xac dinh

Hiéu suat Néi hoi

TS. Nguyén Xuan Quang
Khoa Nang lugng nhiét, Trwdng Co khi - DH Bach Khoa Ha Noi

No1 dung chinh

Xac dinh hiéu suét 16 hoi theo tiéu chuan TCVN 8630-2020
 Cac loai nhién liéu s&r dung & Viét nam

« Nhiét tri nhién liéu, cac khai niém va yéu té anh huéng.

« Tiéu chuén Viét Nam 8630-2019 va nhirng van dé can biét.
« Hiéu suét tryc tiép, hiéu suat gian tiép.

« Cac thanh phan khéi thai va cach xac dinh

« Oxy khd, oxy wét, khai niém va phwong phap quy déi.

» Tén that do khéi thai

« CAc tbn that khac.




® em ®

Nhién liéu s dung trong 10 hoi cong nghiép —

M cueq

Vidn név t6r g6 e muecie Fitin nén tir bd mia

LT @

Nhién liéu s&r dung trong |0 hoi cong nghiép — =+

» Céc loai nhién liéu dwoc str dung

. )
¥ M b i

Vo hat cafe

V4 hat diéu
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Céac thanh phan ctia nhién liéu

« Thanh phan héa hoc:
« Coé 5 thanh phan héa hoc bao gém: C, H, O, N, S, Tro (A), Am (M) trong do C,
H, S la cac thanh phan chay cd sinh ra nhiét.
« Nhiét lvgng sinh ra do qua trinh chay cla nhién liéu la do % C, H, S cla
nhién liéu nhiéu hay it.
* Phan tng chay : C+0, = CO,; H,+1/20, = H,0; $+0, = S0,
« Thanh phan céng nghé cla nhién liéu:
« Cé 4 thanh phan bao gdm, dd tro, d& 4m, chat béc (V), cbc ©thé hién dic
tinh chay cua nhién liéu.
C+H+O+N+S+A +M =100%
A+ M+ V+C =100%
» Cac phong thi nghiém hién nay c6 thé xac dinh dé dang cac thanh
phan hda hoc cung nhw cdng nghé cua nhién liéu

Nhiét tri nhién liéu
* Nhiét tri nhién liéu. Nang lwgng chira trong 1 don vi khoi
Itrgng nhién liéu dwoc tinh theo ki/kg; kCal/kg; Btu/lb
etc.

* Nhiét tri cao : Higher Heating Value (HH.U] hgy Gross Calorific
value (GCV) la nhiét tri nhién liéu v&i gid thiét toan bd lugng
hoi nude hinh thanh trong qua trinh chay duge ngung tu va

fragrifying
eyepiece

lwgng nhiét sinh ra trong qua trinh ngwng tu dé duoc tinh vao }:ﬁiﬁt’"g
nhiét tri. i e
T : air space

= Nhiét tri thap: Lower Heating Value [LH"U} ha_y Net Calorific bucket:

Value (NCV) & nhiét tri nhién liéu v&i gia thiét ring toan bo i e

lwgng hoi nudc hinh thanh trong qua trinh chay khong duorc heater crucibie

g_gu‘ng tu va lugng nhiét toa ra khi ngung tu hoi nuéce bi mat T

i.

* Nhiét tri cling dwgc phan chia theo cdc khai niém nhu nhiét trj
theo dang ép, theo dang tich, theo mau khé, theo mau lam
viéc : 0957 Encyslopastia Britanniva, Inc.

* Viéc phan biét dwoc cac loai nhiét tri cha nhién liéu 1a can i
thiét dé danh gia mot loai nhién liéu va dé |am co s& xac dinh Bomb Calorimeter
hiéu suat thiét bj chuyén d6i nang Ilrong tir nhién liéu.

ignitionecoil  sample steel bomb




Nhiét tri nhién liéu

« Nhiét tri khi phén tich & phong thi nghiém la nhiét tri cao, dang
tich, mau kho.

« Nhiét tri khi dét trong 10 la nhiét tri thdp, déng ap, mau lam viéc
(c6 &m).

« Hiéu suat co thé duoc tinh dwa trén nhiét tri cao hoac nhiét tri
thap theo dé néu tinh dwa trén nhiét tri cao thi hiéu suat sé co
gia tri thap hon con khi tinh dwa trén nhiét tri thap thi gia tri hiéu
suat sé cao hon.

Aty

Phén tich nhién liéu theo tiéu chudn quoc gia TCVN 200:2011

* Nhiét tri khi dem, phan tich trong bom nhiét Ilrgng ké thLPEJ'nghcho chung ta gjé tri
la nhiét tri cao dang tich theo mau kho (thuong duoc goi la nhiét tri toan phan)
ky hiéu Ia g4, 4 )

* Quy d6i nhiét tri nay sang nhiét tri cao theo mau lam viéc theo cong thirc.

q\.r,gr.mm= qv,gr.d(l'O’OIMT) (J/g)
* Trong d6 M, la dd @m clia mau lam viéc (%)
* Quy d&i sang nhiét trj thap lam viéc theo cong thirc
Opnet.m=1Averd — 212H4-0,8(04+N)}(1-0,01M,)-24.43M;
Hoac
o i H;-0,8(0;+N;)-24.43M;

Trong d6 cac ky hiéu d: kho; T: thuc; gr: cao; net: thap. p: dang ap; v: dang tich. Bon
B d vi tinh hlgm wong H,O,N thgo?%) s .




Vi du

Thure hién céc phép tinh véi cac gia trj sau:
Tong ham lwong 4m: 8,9% (Mau nhan duoc)

Ham lwong am trong mau phan tich: 2,5% (Mau kho
khéng khi)

Gid trj tda nhiét toan phan, & thé tich khéng déi 27
230 J/g (nhiét tri cao dang tich mau kha)

Hydro: 4,19%(mau kho)
Oxy : 6,81% (mau kho)
Nito' 1,45% (mau kho)

Gia tri toa nhiét thuc & 4p suit khéng d&i cd thé xac
dinh nhu sau:

a) & trang thai khd

q =[27230— (212 x4 193_0'8 (6,81 + 1,45)] x
X101 x 0]‘-]) - 524,43 x0) = [27 230 — 888,28 — (0,8
X 8,26)] x 10 = {27230 - 888,28 - 6,608) X 1=
26340 /g

& Ciem i
¥ ey

b) & trang thai nhu khi nhan

Gonetasrecaved = [27 230 — (212 x 4,19) — 0,8 (6,81 + 1,45)] x

[1-(0,01 x 8,9)] — (24,43 x 8,9) = [27 230 — 888,28 — (0,8 x
8,26)] x (1 —0,089) — 217,427 = (27 230 — 888,28 — 6,608) x
0,911 — 217,427= 26 335,112 x 0,911 — 217 ,427= 23 770 J/g
c) & trang thai khé khdng khi

Qo retairdried = [27 230 — (212 x 4,19) - 0.8 (6,81 + 1,45)] x [1 -
(0,01 x 2,5)] — (24,43 x 2,5)= [27 230 — 888,28 — (0,8 x 8,26)]
x (1—-10,025) — 61,075= (27 230 — 888,28 — 6,608) x 0,975 —
61,075= 26 335,112 x 0,975 — 61,075= 25 676,734 - 61,075=
25620 Jig

Ghi chi

1calig = 4,1868 J/g 1j/g = 0.2388 callg

1btudb = 2.326 Jig  1J/g = 0.4299btu/lb

Tiéu chuan quéc gia vé hiéu suat nang lwvong va phwong phap thir TCVN

8630-2019

« Ap dung cho cac [ hoi & Viét nam

« Pugc ban hanh ndm 2019 dé thay thé cho tiéu chudn TCVN 8630 -

2010

* Quy dinh hiéu suét téi thiéu cé cac triong hop chi tiét hon véi 5 mire

tiét kiém

» Phuong phép thir hiéu suét theo ca can bang thuan va nghich va khéng
quy dinh clrng vé théi gian thir nghiém toi thiéu.
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TCVN 8630:2019
ehies

D<3 3=D=<15 D>15

Céng suat noi hoi D, t/h |
D<3 3<D<15  D>=15

Mirc hiéu

sudt ndng suat nang
lwgng Hiéu suat nang luong % Higu suét nang lugng %
76 82 85 88 a0 92
73 78 82 84 88 a0
70 75 78 82 85 88
A n o owom
88 91 94
Nhién 73 76 78 85 89 92
liéu sinh 70 73 75
khai 68 70 72 82 87 90
65 68 70 81 85 87
Yéu ciu vé trang bj 80 a3 85

SRR GRS Khéng bat Khuyén

khéi thai clia chinh [T khich  Dotbuoc E TS C ] Khongb&t  Khuyén Bat bude
noi hoi khdi thai cua chinh budc khich
noi hoi
® G ®

TCVN 8630:2019

* Mirc 1: mirc tiét kiém ning lvong loai 1.
* Mrc 2: murc tiét kiem nang lvong loai 2.

* Murc 3: mirc t8i thiéu dp dung cho cac ndi hoi maéi va van hanh khéng qua 2
nam.

+ Murc 4: mirc t6i thiéu dp dung cho cac ndi hoi da van hanh tir trén 2 ndm dén
dudi 10 nam.

+ MUrc 5: mire tdi thi€u dp dung cho cac ndi hoi da van hanh tir 10 ndm tré |én.
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Hiéu suét |16 hoi theo can bang thuan (hiéu suét truc tiép)

- Khi ndi hoi san xuét hei bao hoa;

n= DE (h}: _hm_')
B.o"

- Khi ndi hoi san xuét hoi qua nhiét va tai qua nhiét:

100% (1)

D (h,=h )+D& (k. —h,
n= s (s~ ) = (e = ).wo% (2)
BEQJ

« Cén do duoc lwong hoi sinh ra (théng qua déng hd do nwoc cip hodc ddng hd do hoi)

« Cén xac dinh lwong nhién liéu tiéu thu ( quan Iy van hanh xac dinh sé xe/sé gau nhién liéu st
dung.

» Can xac dinh nhiét tri nhién liéu (phan tich va quan ly dé &m nhién liéu)

Hiéu suét theo can bang nghich (TCVN 8630 - 2019)

» Hiéu suat ndi hoi theo can bang nghich dwoc xac dinh tir viéc xac dinh céc tén that
nhiét:

7, =100"(Q2+Q3+Q4+q5+q6)

Trong do:

* g,la ton that nhiét theo khai thai ra khdi ndi hoi, %;

* g, la tén that nhiét do chdy khéng hoan toan vé héa hoc, %;

* g, la tén that nhiét do chay khéng hoan toan vé co hoc, %;

* @, la tén that nhiét do tda nhiét ra méi trréng xung quanh, %;

* g la tén that nhiét do nhiét cla xi, %.




8w ©
Xéc dinh cac thanh phan ly thuyét cua khoéi thai

« Thanh phan ly thuyét = thanh phan sinh ra khi chay hoan toan khéng thira, khéng
thiéu dwoc xac dinh dwa trén cac phan ng héa hoc va thanh phan héa hoc phan
tich dwoc cla nhién liéu.

i + 0, = co,
H, + 1120, = H,0
S + o, = S0,

« Cac thanh phén ly thuyét c6 trong khoi sé bao gébm:
* CO, ttr qua trinh chay carbon

+ H,0 tir qua trinh chay Hydro, tir thanh phan &m trong nhién liéu, tir am cd trong khdng
khi dwa vao dét

+ SO, tlr qua trinh chay Lwu huynh,
* N, tir khdng khi dwa vao.

B i
ol Gatwway

Xéc dinh cac thanh phan trong khéi ly thuyét

Thanh phan Tinh theo thé tich tiéu chudn (m3_/kg nhién
liéu

V5= 0,0889(C +0,3755 ) + 0,265H - 0,0330
Hoi nwére trong khoi hinh thanh do chay Hydro 0.111H

nhién liéu

Heoi nwée hinh thanh do dm tie nhién liéu 0.0124 M

0.00402 d VO,

V0,50 = 0.111H + 0.0124M + 0.0402V°,,

B
@

Nito ly thuyét trong khoi VO, = 0.79 o, +0,008N

RO, ly thuyét (RO, Ia tich hep cuia CO, va SO,) VO, = 0.01886(C+0.375S)

Khéi kho Iy thuyét Vi kho = Vonz2 + VoRo2

Khoi Iy thuyét VO 6= Voo kno + V2o
Ghi chii: m?,_ la don vi thé tich diroc tinh theo diéu kién tiéu chudn 1d 0oC va I atmosphere theo d6 Imol = 22,4 lit tiéu
chudn hay lkmol = 22,4 m?,,.
Bg chira am khing khi d tinh bang g hoi mededkg khong khi kho 6 thé xdc dinh dé dang khi biét dg am teong doi va nhiét do khong khi moi
trieomg theo ede phdn mém hay app dién thoai,
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Khéng khi thue té va cac thanh phan thuc té trong khoi

+ Qua trinh chay can cung cap mét lvong khéng khi nhiéu hon lwgng khong khi ly thuyét.
Hé sb khong khi thira 1a hé sb biéu dién ti 1& gitra khong khi thuc té so véi khdng khi Iy
thuyét theo cong thirc:

_ Vi
Vi

. m e J(th(")ng khi thira Ia hé sé biéu dién ti I& gitra phan khong khi thira so véi khdng khi ly

uyet:

vtm‘m 5 Vrt Vrhim_l_vo
= tacba="Tf=H =) 41
v V, v
kk Kk kk

« Luong khdng khi nhidu hon nay 1a nguyén nhan dan dén viéc phan tich khoi thdy ham
lwg'ng oxy co trong khoi.

. Eh_éng khi thira nhigu s& dan dén sy tang tén that do khai thai g, lam gidm hiéu suét 16
oi.

. mép xac dinh lwgng khdng khi thira dugrc tinh toan dwa trén viéc do ham luwgng oxy khéi
ai,

Oxy kho — Oxy uot ® e m

Oxy khé: Puge xéc dinh khi thict bi do hat khoi Oxy udt: duoce xac dinh khi cam bién cua thiét bi
vao trong thiét bi. Khoi nay duge di qua hé
thong thiét bi loc, tich am trude khi tiép xic véi
céc cam bién xdc dinh ham luong. Thanh phan
% cua oxy khoé do vay dugc xac dinh theo khoi

do tiép xuc tryc tiép voi khoi thyc té va cho ra
két qua. Thanh phén % cua oxy w6t do vy dugc
xac dinh theo khéi am. Hau hét cic thiét bi do

kho. Hé}}u hét c4c thiét bi do ca_ltm tay dwoc st duogce 12::p c6 dinh tai nha may dé didu khién qua
dung d¢ phan tich khoi cho két qua do 1a oxy trinh chay cho két qua do la oxy udt.
kho. v v
V %Ognt - 0z - 0z
9p0khd = 02 Vinoiam  Vinot kene + Virzo

Vinsi khas P

L=




Oxy kho — Oxy uot

Biét oxy kho tinh hé sb khong khi thira va oxy wit

& e

m @

" Biét oxy wirt tinh hé s6 khing khi thira vi oxy khé

Xac dinh ti 1¢ khong khi thira khi WOF VS s

Xac dinh ti 1& khing khi thira khi

B _ %Oérm me Ant
biet oxy ot

T (0,2095 — %0F VY,

18 0 A= ———2 _Rhiikhd
i o {0,2095 — %OF"H)YS
Xac dinh hé so khong khi thira khi o080
biét oxy kho ¢ a=Ai+1= 2 krw:{ma ol 1
(0,2095 = %605"°) Vg,

Xie dinh hé s6 khong khi thira khi YOF ™ Vihis i
bidt oxy khd

—ee o |
(0,2095 — %O )WY,

ag=A+1l=

Ti 1é oxy khé/oxi wat %O = Vihsi dm + Vik A ;

Ti 1& oxy khé/oxi wét Ok YD+ VA

s - ﬁ?l‘_ ':' 2l ———
WOF  Vingi kns + Vird YOF™  Vihs ena + Vioed
KB (170 @ .
Oxy uit %0yt = %07 (Viensi kno + Vierd) | Oxy wén B0k = Y05 (Vignsi i + Vi)

Vihat g T Vi2

Vinai s + Vi A

Trong mét s6 tai liéu, hé sé khong khi thira duoc tinh theo céng thirc don gian dudi diy ma khéng cén xac dinh oxy
do duge la khé hay wét. Két qua tinh do d6 c6 sy sai 1éch nhit dinh

%00,
21-%0;

(39
_ Yk _
= &k —
Vi

[ ™

" Batwway

Luong khoi thai va lugng ton that nhiét do khoi thai
« Lugng khoi thai thyc té

Vthm: Kkhéi khé = Vo khdi kho F: Vth&a kk

VI am= VO e gm T VI

« Tén that nhiét do khoi thai
Q2 = (Uxnsi — Vier (€ st (100 — q4)

(kJ/kg nhién liéu)

_ Q2 Ughei—Via (o) er(100-q,)
Q2 =—F = o
Q; Q

%

Enthalpy cua thanh phidn RO, (bao gém CO, va
SO

Enthalp
Enthalpy ctia thanh phin H,O

cua thanh phin N

Enthalpy cta khéng khi

Enthalpy cta thanh phan khéi khé Iy thuyét
Enthalpy cua thanh phan khéi cé dm
Enthalpy ctia khéi khé (c6 khong khi thira)
Enthalpy ctia khoi cé khong khi thira

__________ congtheetin _______|

Iroz = Viga(ctpoz

Inz = Vil (2
Inzo = Vij2o(cOuzo
Tk = Ve (¢ ek
Tenét kns = Iroz +nz
B = Iroz iz +luzo

Txnoi kno = noi kno + (@ = Digy

It = Ionsi + (@ = Dl + 0.0402(a — Do
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Bang tra nhiét dung riéng cac thanh phan khoi AL =N
Nhiét dé, °C Ct)y,, kI/Nm? Ct)pno, kI/Nm? Ct)o, kI/Nm? Ct)ynn, kKI/NmM? Ct),.., ki/kg
| 100 | 129,95 170,03 129,58 151,02 81,0
| 200 | 261,24 357,46 259,92 304,46 169,8
| 300 | 394,89 558,81 392,01 462,72 264,0
| 400 | 531,20 771,83 526,52 626,16 360,0
| so0 | 670,90 994,35 683,80 794,85 458,0
| o0 | 813,36 1224,66 804,12 968,88 560,0
958,86 1431,07 947,52 1148,84 662,5
1090,56 1704,88 1093,60 1334,40 768,0
[ 900 | 1256,94 1952,28 1239,84 1526,13 825,0
| 1000 | 1408,70 2203,50 1391,70 1722,90 985,0
| 1100 | 1562,55 2458,39 1513,74 1925,11 1092,0
| 1200 | 1718,16 2716,56 1697,16 2132,28 1212,0
| 1300 | 1874,86 2976,74 1852,76 2343,64 1360,0
T 2032,52 3239,04 2028,72 2559,20 1585,0
| 1500 | 2191,68 3503,10 2166,00 2779,05 1758,0
| 1600 | 2351,68 3768,80 2324,48 3001,76 1880,0
| 1700 | 2512,26 4035,31 2484,04 3229,32 2065,0
| 1800 | 2674,26 4304,70 2643,66 3458,34 2185,0
[ 1900 | 2836,32 4573,98 2804,02 3690,57 2385,0
| 2000 | 3000,00 4814,20 2965,00 3925,60 2514,0
| 2100 | 3163,02 5115,39 3127,32 4163,04 2640,0
| 2200 | 3327,50 5386,48 3289,22 4401,98 2762,0
| 2300 | 3492,08 5658,46 3452,30 4643,47 .
| 2400 | 3658,08 5330,40 3615,36 4387,60 =
[ 2500 | 3823,00 6202,75 3778,50 5132,00 L
N\ r - }‘{ J'r\ | Vv ~ ~ ‘B .:.Iéi.ﬁ‘hl‘.m @
Quy trinh xac dinh ton that do khoi thai trén cong cu excel -
Béang 1. Thanh phiin nhién ligu theo % khéi lwgng Béang 2. Tinh toan dé chira m cia khéng khi
Thanh phannhiénliés | Kyhiéu |Donvi Giatr Diln gl | Boaw | o
Carbon Clv % 3581 ey e
hiét do bau kha Tdb ot 30
183
Hydrogen Hiv % Nhiét do bau e Twh c
Miter Nlv % 0.4 = ot
- & dm tuang dél Rhm |9 74
Luus huymh 0.04
o Sw N o Ap sudt khong khi pa 101300
Oxy ol % 30.31 Hé sBtinh Apsudtbaohoal | ClL 610.7
P dm w % 29.46 Hé sétinh Apsustbohoa2 | C2 44.445
Mo A 9 0.15 Heé sé tinh Ap sudtbaohsal (o<} 1.413]
Fotal % 100.00 Hé 56 tinh Ap sudt bao hoa 4 c4 0.02763
INhigt trf thap lam viéc Q", Kl 12150 He séunh Apsudtbiohbas | C5 0.00024
Hé s6tinh Ap sutbaohoas | C6 2.9E-06
Ap sut bio hia ciia he PsWhTdb
* Vao thong so nhjén liéu phan tich dwoc A NMAD b knd
theo bang 1 & day (Tdb) Pa 4241.511
Phan ipsua'l hol nude trong | PpWWvA
khang khi Sm Pa 3223548
g amtrong khong khi kha | MFrWDA |kg/kg 0.0204
D& &m trong khdng khi kho |glkg 20,44

« Bang 2 @é xac dinh @6 chira 4m cla khéng khi méi
trwdng
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Quy trinh xdc dinh ton that do khoi thai trén cong cu excel
Bang 3. Tinh todn cdic sin phim ciia qua trinh chiy nhién lidu theo Iy thuyét
Céc loal sén pham Ciic gis tri tinh theo m3 tiéu chuin/kg nhién ligu
Ky higu Ban vi Céng thire Giatr|
Khong khi 1y thuyét ¥ m’,/kg nhién ligu |V’ = 0,0889(C + 0,3755 ) + 0,265H — 0,0330 3.20
D¢ clira 4m cia khong khi d 2/kg khong khi kho L 6 liéu tir bang 2 20.44
Hoi mrée trong khéi do chay Hydro nhién liéu |#7 4507 m’,/kg nhién liéu [0.111*H 0.43
Hoi mude hinh thanh do Am tir nhién li¢u V%02 m’,/kg nhién ligu [0.0124%W 0.37
Hoi mrée hinh thanh do Am tir khong khi 7?53 m’ kg nhién lidu |0.00161%%V° , 0.11
Hoi mrée 1y thuyét trong khoi Vino m’,/kg nhién liéu [V50="0.111H + 0.0124W + 0.00161d¥” 0.90
Nito 1y thuyét trong khéi Vi m’,/kg nhién liégu [V, =0.79 V%, +0.008N 253
CO2 ly thuyét Vi m’,/kg nhién ligu [0.01866C 0.668
S02 1y thuyét Vo ', /kg nhién lidu |0.0078 0.000
RO, ly thuyét Vida ', /kg nhién ligu | Vo, = 0.01866(C+0.3758) 0.6685
Khoi khé ly thuyét W hiaia m’,/kg nhién lign [VVeime = Via® Viror 3.1993
Khoi 1y thuyét Vi ke m’/kg nhién 1igu |V’ s o= Vissizs + Vioo 4.0951
* Bang 3 sé ty déng tinh toan cac thanh phan thé tich ly thuyét
cua khong khi va cac thanh phan khoi
8 Gm @
2 14 o :

\ 14 . ~ A | & 2 * ol A

Quy trinh xac dinh ton that do khoi thai trén cong cu excel
Bing 4. Biét oxy uot tinh hé s6 khéng khi thira va oxy khé
Dién giai Ky hién Pon vi Céng thire Gia tri
Oxy wét 0, s Do dugc bing sensor tiép xic trire tiép voi khoi 0.1335
Mausé = (0.2095- 0, ")*V", 0.24
5 o?“ Vkoh &i am
G= 02 Vihsiim
Ti 1é kihong khi thira A 2 (0.2095 — 05 Vi3, 2.25
Oimr Vk::rdr am
o PO AL PR 2 ax = wesoe T3
Xidc dinh hé s6 khong khi thira khi biét oxy wét o - {0.2095 - 0% )5, 3.25
Tirso — - Vs ¥, 11.29
Mau s6 — = VP inaiins #V 4, 10.39
O™ Visi sm + Vil 4
Ti 1& oxy kho/oxy wot - - OFF U rkna + VA 1.09
Oxy kho 0,"™ - 0.14501
* Bang 4 s dulngnq’é xac dinh hé so khong khi thiva khi gia tri oxy do dwgc
la oxy wét. Co the quy doi ra oxy khé néu can
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Quy trinh x4c dinh t6n that do khoi thai trén cong cu excel

Bing 5. Biét oxy khé tinh hé so khong khi thira va oxy wét
Dién giai Ky higu Do vi Céng thire
Oxy kho o™ - Bo dwge bing cach it khoi vao thiét bi do (testo) 0.145
Mausé = (0.2095 - 0,1V’ 0.21
a0
%OV ens
T _ o nkhéy 0
Tité khong khi thita 2 - (0.2095 — %0z™")Vix 2.25
b =d 41 = %Osmvkunél khé +1
Xac dinh hé 56 khong khi thira khi biét oxy khé o - (0,2095 — %055, 3.25
Tir sb - - Vit im HV 11.29
Mau s6 - - V¥ insinns PV 10.39
O™ Vst am + Vi 4
Ti 1é oxy kho/oxy wot - 08~ Vs VA 1.09
Oxy wot 0y g 0.1335

+ Bang 5 xac dinh hé sb khong khi thira khi biét oxy khd. Cé thé quy ddi sang oxy wét néu can.

‘8 + Global
*Gat
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ey ..

Quy trinh xac dinh ton that do khoi thai trén cong cu excel

Bing 6. Tinh toan cic sin phﬁm cia qua trinh chay thwe
Cic loai san pham Cic gif tri tinh theo m3 tiéu chuian/kg nhién liéu
Ky higu Banv| Céng thirc Giatrj

Khong khi thira i ik m;“fkg nhién lién V’M"“ =’ ik 7.1923
Am trong khéng khi thira Tl R '’ /kg nhién lien |P™™ ., = 0.00161%d* V™™ 0.2367
Am béc ra tir cat m’/kg nhién liu

Tong am khoi thire e w’ kg nhidn ligu V™ o, =00 Lo+ L 1.1325
Khong khi thye iy ', /kg nhién liéu |#™,, = a¥’,, 10.3919
Khéi kho thire b o BT ' /kg nhién lidn |V 0ims = Visime + V% 10.3917
Khéi 4m thye V™ ik kg nhign lidn | V™ peitn =V thei b + V0 11.2674

« Bang 6 Tw ddng tinh todn cac thanh phan ctia khéi thyc va khdng khi thwe cip cho qua trinh chay




Bang 7. Cac gia tri (Ct) cia thanh phan khéi thai theo nhiét do
Nhigt do oC (Cthw [(Ctdeoz [({Cthyy |(Chpo [(Cithyo
" L]
"": ™ kit m® e |kif m®te| kif mtc | kdka
C

100 129.95 | 17003 | 12958 | 15102 | 81,0
200 26124 | 35746 | 25992 | 30446 | 1698

300 394.89 | 558.81 | 392.01 | 46272 | 264

400 531.2 | 77188 | 52652 | 62616 | 360

500 6709 | 99435 | 683.8 | 79485 | 458

600 813.36 | 122466 | 804.12 | 968.88 | 560
700 958.86 | 143107 | 947.52 | 114884 | 6625

800 109056 | 1704.88 | 1093.6 | 13344 | 768

900 1256.94 | 1952.28 |1239.84 | 1526.13 | 825

1000 1408.7 | 22035 | 13917 | 17229 | 985

1100 156255 | 2458.39 |1543.74 | 1925.11 | 1092

1200 1718.16 | 271656 |1697.16 | 2132.28 | 1212

1300 1874.86 | 2976.74 |1852.76 | 234364 | 1360

: . e a A AA
Quy trinh xac dinh ton that do khoi thai trén cong cu excel

Global

e

+ Bang 7. La cac théng sb Ct c6 thé tra theo nhiét do dé xac dinh Enthalpy cac thanh phan khéi thai.
Yéu cau ndi suy cho cac trwong hop nhiét d6 khéng chan.

i [
Quy trinh xac dinh ton that do khéi thai trén cong cu exce Salaal S
y trinh x4c dinh tn thét do khéi th g cu excel
Bang 8. Tinh todn tén that nhiét do khoi thai
Mé ta Ky higu Bonvj Cang thire tinh Khéng kh| RO2 N2 H20
[Thanh phiin khai thue v mate/kg nhign ligu B tinh & trén (khang khi 1 thanh phin kk thira) 7.18 | 0.6685 2.53 1.13
Nhi&t d6 khai phan dudi tkhai thai *c Bo durgc 90.00 50.00 50.00 50.00
Ct cdc thanh phin inhiét dung riéng » nhigt dg) (Ctjthanh phan Kk "Clm’te Tra bing 11696 | 153.03| 11662 135.92
[Enthalpy cac thanh phin khai I khai thanh phan | kifkg nhign ligu 1 =V{C1) B41.1795| 102.2977| 295.1533| 153.924
Enthalpy khaiténg | khai thure kM kg nhign ligu 1 khéi thyfe = | khéng khi +l RO2 + N2 + | H20 1392.554
Mhigt dd khang khi dauvaa thid “c Do dugic 30
khing khi dauvao Ctkhdngkhilanh |kl “Clm’te Tra bang 38.99
B3 tinh & trén (khang khi 1a téng khéng khi bao gém khing
Tdngk\lg khéng khi diu vao Wik thire mdtelkg nhién ligu khi Iy thuyEt vi khéng khi thira) 10.39
Enthalpy k%khldﬁu vio lick thige kJfkg nhién ligw 1=V (Ct) 405.1281
Tén thit do khai thai Q2 Kikg nhién gy Q2 = (Nengi — Viw (€t) 1 (100 — q4) 987.4264
_ Q9 (Ukhéi=Vik(cthpki(100-q4)
Tén thit do khoi thai a2 % 92 =oF = o 3351.753

- Bang 8 tinh toan tbn that nhiét do khoi thai. (Yéu cau tra théng tin va
ndi suy cac gia tri (Ct) cia cac thanh phan khai thai tir bang 7)
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Xac dinh cac ton that khac
% i
« Ton that nhiét do chay khong hoan toan vé héa hoc ¢3
q3 = 12600. co%‘*{%& %
3
« Tén that nhiét do chay khéng hoan toan vé mdt co hoc qy(%)
326[@, G +a, Gy +a, LY ] P
- 100-C,  "100-C, ' 100-C,
4 Qr:
* G G G la ty 1& phan trdm cacbon trong xi, tro bay va than lot, %
*a,a,,q la ty 1& d6 tro clia nhién liéu phan phéi theo dwong xi, dwéng tro bay va
than lot
‘B  giinat

Xac dinh cac ton that khac — =

Xi, a, Tro bay, a,, Than lot, a,
0,75-0,85 0,20-0,10 0,05
0,75-0,85 0,20-0,10 0,05
0,65-0,75 0,30-0,20 0,05
0,50-0,60 0,50-0,40 -
0,10-0,20 0,90-0,80 -

CHU THICH:

Khi lica chon trong bang cdn ddp timg diéu kién a.ta,+ta=1
Doi voi noi hoi dot ddu vé dot khi thi g, = 0.
Ton thiit nhiét do téa nhiét va méi trieong xung quank g
56 thé duge xde dinh bcing vide do nhiét @g bé mdt va tink todn nhir da dweoc trinh hay trong baj giang chinh.
Hodic co thé tra do thi trong triomg hgp phu tdi dinh mike. Khi phu tai hogt ding bé hon céng sudt dinh mirc, g5
tang lén va dirpe xac dinh theo cong thiee : . D
ds =ds D

Trong do D = Phu tai dinh mirc
Dx = Phuy tai hoat déng
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Xac dinh cac ton that khac -

* Tén thit nhigt do xi mang ra ngodi Io hoi g

v
aA'ct T T ——
q - X X X % Nhiétdd, | Nhiétdung | Nhiétdd, = Nhiétdung | Nhiétdo,  Nhiét dung
6 le oC riéng, kilkg °C|  oC riéng, kdkgoC|  °C  riéng, kdikg °C
t [ 100 0,805 800 | o957 | 1500 | 4417 |
* Trongdé: 200 0,844 900 0,970 1600 1417
o N 300 0.876 t000 | 0983 | 1700 | 1214
.
a, 1a ty 1€ do tro cua nhién liéu phan phoi theo 0o g Py e P P
duong xi 500 0.915 1200 | 1002 | 1900 | 1,254
* ¢t 1a nhiét do cta xi thai ra khoi 1o, °C o 0.833 1309 Ligod 2000 1254
700 0,954 1400 1,113

* ¢, la nhiét dung riéng cua xi dugc xac dinh theo
Bang dudi day, kl/kg °C
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Quy trinh xac dinh cac ton that trén cong cu excel - = =E

Tén that nhiét do chay khéng hét v héa hoc g3

Dién giai Ky higu | Bonvi Gid tri
Ham luigng CO do durgic COppm |ppm 300
Ham luigng CO do dutgc CO% % 0.03
Thé tich khoi kha Ly thuyét Vineitns | m3tc/kg 3.20
Nhigt tri nhign ligu (e i kikg 12150
Tan that nhiét do chay khang hét vé hoa hoc g3 q3 % 0.1

Tén that nhiét do chay khéng hét vé cd hoc g4
Dién gidi Kyhiéu | Bonvi Giatrj
Tilg tro bay trong téng lugng tro ab % 10
Til& xi day thai ra ngoai ax % 85
Til tro xi lot ghi al % L
Ham litong carbon chiy khang hét trong tro bay Cb % 15
Ham lutgng carbon chay khéng hét trong xi day Cx % 10
Ham lurging carbon chiy khang hét trong thanh phén lo{ CL % 40
Ham lutging tro trong nhién ligu Alv % 0.15
Tén that nhiét do chay khtng hoan toan v& matcd hoc |Q4 kilkg 711.13
Nhiét tri cia nhién liéu Q" kikg 12150.00
T6n thdt nhiét do chay khéng hodn toan vé matcd hoc |gd 9 5,853
\ 4 . )4 A A A A ’a .::fé]'a[m i
Quy trinh xdc dinh céc ton that trén cong cu excel — S
Tén that do téa nhiét ra méi truding 5
Dién giai Kyhiéu | Bonvi Giatri
Céng sudt 16 hol & phu tal dinh mirc D Tan hai/h 10
Céng suat dang hoatdéngcialo Dx Tan hoi/h 5
Tén that do téa nhiét ra méi truding & phy tai dinh midc |g5 % 0.5
Tén that do toa nhiét ra méi truding & phy tai hoat dng |q5 % 1
Tén that do téa nhiét ra méi trudng q5 (tinh theo do nhiét d6 céac bé mat)
Théng 50 Kyhigu [Ponvi | Mat trwde | Mat san | Mat trai | Mat phai
Nhiét d6 moi triromg ta c 30 30 30 30
Nhiét do vé 1o v °c 52.0 52.0 52.0 52.0
Dién tich A m 19 19 18 18
Hé s0 truyén nhiét H W' 219.1| 219.1] 2191 219.1
Lirong nhiét cac bé mat Q W 4,073 4,073 3.948 3,948
Tong lwong nhiét bé mat 1o Qtotal kW 16
lwgmg nhién lidu tiéu thy B ke/h 667
Nhiét tri thap cua nhién ligu Q" ki/kg 12.150
Tong lwgng nhiét cap lo Qc kw 2,251
Tén thit nhiét do t6a nhiét ra méi trwimg " -
xung quanh ¢5 a5
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Quy trinh xdc dinh cac ton that trén cong cu excel =
5 L Higu sust 1 hoi theo cin bang thudn
Tén thit do xi thai ra ngoai Dién gidi Kyhigu | Bonvi |  Giatr
Ap sufthoi san xudtra P bar 10
Dién giai Kphigy Bonv| Siau S:n lutging hifl sdn xudit ra D Tan/h 10
Ti 1é xi thai ax L 85 Lugng nhién ligu tigu hao B Tin/h 25
Ham luging tro trong nhién ligu Aly % 0.15 Nhiét tri thap nhién ligu Q% kiikg 12150
MNhigt do xi thai b oC 600| Nhiét dé nude diu vao n ol a0
Nhigt dung riéng xi thai Cx kitkgoC 0,933  |Enthalpy nude dauvao hn klfkg 334.88
Ton that nhigt do xi thai 06 Kiikg 071 Enthalpy hoi san xudt ra {tra bang) hh kJ/kg hat 27775
m Lugng nhigthituichsinhra Q1 kifh 24426200
Nhiét tri clia nhién ligu Q, kifkg 12150 Nhiét igng dau vao v Wih 30375000
Tén that nhigt do xi thai q6 % 0.01 Higu suat lb hoi theo cén bang thuan n % 80.4
Hiéu suit 16 hoi theo phu'dng phap cén bang nghich (gian tiép
Dién giai Kyhiéu | Donvi Giatri
Tén that nhigt do khoi thai q2 % 8.1
Tén that nhiét do chay khéng hét vé héa hec q3 % 0.1
Tén thit nhiét do chay khéng hétvé cohoe qd % 5.853
Tén that do toa nhigt ra mai truting a5 % 1
Tén that do xi thai a6 % 0.01
Higu sudt L6 hoi theo phudng phéap cén bang nghich |n % 84,91
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Phan 10: Toi wu héa hé thong hoi — Ban tom tat
* Bdo cdo danh gia MEASUR
* Két luan
* Cong cu & Ngudn luc

Phan_10_1

R am @

L& hafi 58 1 La hoi 56 2 L haoi 56 3
Than Diu nhign ligu ning (HFO) Khi thién nhién
I 1
=]
S iy X day
e SR
: e o Dign ludi

Nhi cau hai HP

Hé thdéng hoi

Wrraruas

¥
E Nhu c3u
[ dién tai nha
= may
Théng het ]
s (=
: Murdt bd sung
X ra kén! nusdrc thili - Myt ngumg qua trinh
=] =5 Tua-bin ngung

+ Lutu lrging ké

Phan_10 2




15142 vhr

| Temperature HEAT | Mnss Plaw 1583 1
156,39 the Froasure o7t | Sp Enthely 327 Kikg
7.97 thr | Phase: Liqud | 53 Entropy 1478 g

20 thr
442 GAt 10 whr

Process

>
70uhe  Usage
1805 Giihe

16,64 thr *

O
==)

0:7 s

" Gateway

hens

Q <" Gisbal _

Vi du vé hé
thong hoi

®

142.75 bhr Lo minn Matke-Up E
287 Uh "z":”c'
Phin_10_3
2 dm ®
Vi du vé hé thong hoi
COST SUMMARY
Power Batance
Benaration 1,048 2 KW
Demand £.948.2 kW
Import 5,000 kW
o Bl MARGINAL STEAM COST
Toin.l BT $4.380,000
. High Pressure swat
Boiler 504 12 QWhr \/
i S Mediu Pressure saaeaf

sent

Total Siyr £110,402 059 LW'F . . .. :

Flow 1.22 m@fmin
540,367 2 m*
Lnit Cost 50,66 fm?
Total Siyr 5422 638

5115204737

Phan_10_4




Vi du vé hé thdng hoi — So d6 Sankey

Steam Example

v Recorifissd 17 322, 1

@

Exscitiie Summary  Enetgy Summary | Loses

| Eiasaling

n AR

Cost Savings: S0/yr

Diagram

Report Graphs

* Other Losses

include:

Input Sunmary

High Pressure Hoader, Modium Pressure Headar, Low Pressure Haader, C

Tank

Faillty Irfo

Sankey

Stack Loss 185.0%
Blowdown Loss 1,5%
Turbine Losses 2, 1%

ina Ganaration 1.4%

Urned Condensate 8.8%

rmad Condensate 15,19

“ent.

B G
wonirms *CAtOway B s
i du vé hé théng ho'i — Bao cdo tong ké
-—
Vi du ve hé thong hoi — Bao cao tong ket
i Steam Example e
Q Lt Whcelifased 9143723, 8 | Print |
Exccutive Summary | Ensegy Summary | Losses | Diagram | Report Graphs | Inpid Summary  Fachty nfo  Sankay
Blowdowm
Reduce ; Condensate Condensate Condensing
Bassline i Enweay Steam Luak Insutation Stearn Decmand o it HP-LP Turbife: e
Recovary
Parcint Savings (%) = = = = ==
— — __ i — - —
Power Cost (Shyr} 4,380,000 4,380,000 4,380,000 4,380,000 4,380 0006 4,380,000 4320000 4,380,000 3505818 8212200
‘Siilings — a o a 0 0 ) [ 74 202 iz 300
Fuel Cost ($iyr) 110,402 05 10935 628 40, 574, 186 11453680, 110,303 818 10 508157 0262 631 10T, 842 60 111 465 512 108,566,450
Savings — 1162471 1827533 24,408 98281 803941 149,558 2550431 1083413 3,845,600
Mk 1 Watar Cost ($y7) 422,630 394318 413,838 422 554 422,250 119,006 405,576 423173 426,292 421048
Savings — EL RS ] 5 383 3542 18,983 -535 <3853 15Ew
Annus Cost (31 15,204,757 N 3,087 113,368,104 115,183,243 15,106, 0466 114,307,254 15,038,207 112,645,751 115,427 422 12,189,738
Annual Savings {5) - 1199,790 #1a08 08565 a7 483 16851 2,558,055 S 014990
Imptamentation Cozt — — - — — — — — — —
PRYbAck Panad (mants] = — — — = = = — — —
Moy High
MogEfy Hign to AdljusL Adjust
Solscted Enargy Projicts ” Adjust Baiker Addjust Boiler Adjust Stearn e Ad]u:lu!lnunl & i u zmuur;:;
Stoam Turbeng o " Handing Handling Staam Turbine
Modifications - Baikar ‘Boller Hearer Header Header Hpader Header Turbine Turting
Phan_10_5
 Glaval (ih
wanm *Gateway BN st s

)

Flash

Phan_10_6
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Vi du vé hé thdng hoi — Bao cao tong két

75 Steam Example s
B Print Report x @
Execitive Sumsnary | Energy Surnmary  Lossss.
: Select all report items you would like to include in your
printed report.
Conde: Condonsi
Bassling [ s '":::: HP-LP Turbing mm“'"“
~ SelsctAll
Percent Savings %) — [ Executiva Summary _
I Energy Summary — - el
Power Cost (Siyr} 4 380 000 4,380,900 28058818 8,212,200
Savings = o Report Graphs 0 474,300 32200
Fuedl Cost {$yr} 110 402 D00 107 843 608 111,495 512 VOB 556,400
Savings ) - S Report Sankey 2,550,491 10ad13 3,045,500
M_HMD Water Cost (SyT) 422638 Tt e 423973 420,292 424,048
Savings — =4 Repaort Diagram 535 <2853 1588
Annual Cost (S 15,304,737 1‘?.&\!.’&7‘1 ll_ﬁA?’F.IZ? lﬂ.‘?ﬂl.ﬂi
Annual Savings 5 - [ Losses Summary 2850958 422 34,08
Impismentation Cest e -— - =
e e U = & Input Summary = = =
Adjust presiabioy o
Satocted Enargy Projocts - Candensats
B [corcer] | S e
Moisitications = Hustter Tuibing Tiirhine
Phan_10_7
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e e Vi du vé hé théng hoii

Generat Detaifs General Dedalls

Operating Hours W 6760 Trwter] Cperating Hours E.!__-ams oy - Ché' dé xem Chuyén

5 Sile Power impart P ————
G [5068 - |-.:.Ya.‘.~.u‘ " gia
Make-up Water Temperature [z Make-up Water Temperatse =]
Energy Costs for Gperation Energy Cosis for Cperation
Fuel Fusi |25
Esectricity Electocity [ ° 21 WAt ~A A
Make-Up Water Cast e ik B [ve Tom Phai rat can than
Carbon Emissions From Fuet Carton Emissicns From Fuel * Cho phép sy linh
Energy Source Energy Source [ Mol Gas_ ~] e PRI
el Type e Bl [ itinal s S hoat toi da dé sira
Total Fuel Emission Cuput Rate [0 75 Total Fised Emission Output Rate (5028 The Cowod| R A 2 . Sa
i o 13, S it i oy S s doi tat ca cac diéu
Sawces Sinstes A
Carbion Ermessions Froen Electricily Carbion Ermissions From Exsctictly k|en
— o oaiesssss 3 i ) R
SGRID Subregion GRID Subeegion s e Chi ph| thU’C h|en -
Totad Emission Cutput Rate [401HT Tetal Emission Cutpat Rata |svo7 |

khong kiém tra do

@m ® > chinh xéc

Phan_10_8
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Vi du vé hé théng hoi — Bdo cdo téng két
i du vé hé théng ho'i — Bao cdo tong ké
Steam Example =
Il Wil 442, B3I AM | Print |
Executive Summary | Energy Summary | Losses | Diagiar | Repad Graghs  Input Summary — Facdily Info Sankey
Bowdown
Reduce Condensate Condensate Condensing
Baseline B i Evergy Stwann Leak Insukation Steam Dermand Retutn g HP-LP Turbine Tarking
Recovery
Parcant Savings (%) — - - = =
e — — s - i
Power Cost {Shyr} 2,380,000 4.3680,000 4380.000 4,280,000 4330.000 4:380,000 4 380,000 380,000 3505618 8212200
Savinga - a a a o a o o B4 302 BI2 300
Fuel Cost {$yr) 110,402,003 100,230,628 1DH 574,106 110,380,590 110,303 818 108 508, 157 D2 534 107,942 608 111,408,512 106 528, 450
Savings -_ taszan 1,427 533 2409 a2 aO3541 148 568 2 B5E4a1 1,092,413 3645 806
Make-up Waler Cost {Siyr) 423 838 ECPETL] 413,838 422 444 422,280 419,005 405 876 LR e 426 Fz 421048
Bwings - FEENT a7 113 388 3542 18 0e3 514 SR 1450
Annual Cost (§) 115,204,737 114,013,947 3,368,904 15,183,243 115,106,060 114,307,254 5,638,207 112,645,787 115437 453 112,189,739
Annial Sainns — 1,190,790 1,836,633 EAELT) 866 B0 A3 168,531 2558050 222505 2,014,999
mpsmentation Cost = = = === — = = == = =
Payback Period imontis = = = == == = = == = =
Mudiry High
Moty High to Acpust Adjust
Selects Endray Frojects - AGMELEGIY AWMU OMUMISST  Lowpressure, | AINEEBEN.  oopgeusan Cangensate Sl
Stonm Turbene  emandilisags Handling Handling pelpsdicsod
Staam Turbing
Moiifications - Holler Bodler Header Header Hader Header Header Tushing Turbine
Phan_10_9
. : Global Bl (g
wonm + Gateway B s

Két ludn
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Nhirng diém chinh / Muc can hanh déng — Nén tang

1. S dung Phuong phap tiép can hé théng dé t8i wu hoa hé théng hoi nuwdc

2. 04 phan chinh cta hé théng hoi nudc — San xuét, Phan phéi, Tiéu thu cubi &
Thu hoi

3. Can c6 sy hiéu biét vé cac dinh lut nhiét déng luc hoc, truyén nhiét, dong chat
lwu va dac tinh hoi dé phan tich hé théng hoi nudc

4. Sir dung Phuong phap ti€p can hé théng (phén tich chénh léch, so sénh vdi
BestPractices) dé xac dinh cac co hdi tiét kiem ndng lugng tiém ning cé thé ton
tai trong hé théng hoi nudc

Phan_10_11
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Nhirng diém chinh / Muc can hanh déng — Hiéu suat 16 hoi

1. Xac dinh chi phi van hanh nha may 16 hoi
2. Xac dinh don gia san xudt hoi nudc

3. Xacdinh hiéu suat van hanh 16 hoi
oo = My um (h.mwm _h,ﬁ\m‘uur:'rjx 100

M it HHVMI

4. 03 tén that |&n trong qua trinh san xuat hoi — tén that vo, t6n that xa day va tén

thét trén dudng khoi

Drotter =100 = Ay — Apiorstoni = Astack = Posher

Phan_10_12
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Nhirng diém chinh / Muc c¢an hanh ddng — Ton that vo

1. Tim nhitng “diém néng”
2. Do nhiét do bé mat |6 hoi

Nhiét ké hong ngoai

Nhiét dé bé mat dién hinh nén nam trong khoang tir 55°C dén 70°C
3. Stra chiva vat liéu chiu lira

4. Theo ddi tinh trang nguyén ven cla I&p bao én bé mat

5. Giam tai 16 hoi cé thé tao co hoi
Giam thiéu sé lweng 6 hoi van hanh

Phan_10_13

" Gateway
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Nhitrng diém chinh / Muc can hanh déng — Tén that xa day

1. Udc tinh lwgng xa day bang cach sir dung dd dan dién cua 16 hoi va nuéc cip
2. Dinh lugng 16 hoi va ton that ning lwong & cap hé théng do xa day

3. Danh gia viéc 13p dat bd didu khién x3 day tw dong

4. Danh gid va 13p d3t thiét bj thu hdi hoi flash va nhiét

5. Hop tac chat ché vdi phong hda hoc clia nha may dé duy tri va quan ly qud trinh
xa day thich hop

Phan_10_14
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Nhirng di€m chinh / Muc can hanh ddng — Ton that khoi thai

1. Giam sat va ghi lai nhiét do khi thai lién quan dén:
= Phuy tdi 16 hoi
* Nhiét dd moi trudng
* Ham lugng Oxy trong khai thai

So sanh nhiét do khaoi thai vdi cac diéu kién van hanh tuong ty trude do

™

. Duy tri viéc vé sinh khu vuc chay thich hop

W

=

. Duy tri tinh chat hda hoc cta nudc thich hop

5. Danh gia tiém nang tiét kiém thanh phan thu héi nhiét

Phan_10_15
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Nhirng diém chinh / Muc can hanh ddng — Ton that khoi thai

1. Nguyén tac quan ly qud trinh chay:
B6 sung dli Oxy dé phan (rng véi todn b nhién liéu
Giam thiéu luong khong khi bé sung
Theo déi cac chit dé chay dé xac dinh vin dé

2. Do ham lugng Oxy trong khai thai lo hoi

3. Kiém soat ham lugng Oxy trong pham vi t&i thiéu va t8i da
«  Diéu khién cat 02 ty dong - lién tuc
*  Kiém soat thiét lap

4. Thir thach pham vi kiém soat
*  Nangcdp digu khién
*  Ditu chinh qua trinh chay

Phan_10_16




*s Gateway

e oy

Nhirng diém chinh / Muc can hanh déng — T8i wu héa 16 hoi

1. S dung md hinh hé théng hoi nuwdc dua trén cac dinh luit nhiét déng luc hoc
dé dinh lugng céc co hdi tiét kiém nang luong va chi phi

2. Chuyén d&i nhién liéu va van hanh 16 hai la nhitng Iinh vire tuyét voi dé téi wu
hda hé théng hoi nudc — cd thé tiét kiem dang ké chi phi bang cach ap dung cac
chién lugc van hanh téi vu

3. Md&i rng dung s& can mot danh gia doc lap — KHONG cé quy téc kinh nghiém
nao!

Phan_10_17
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Nhirng diém chinh / Muc can hanh déng — Ro ri

1. Ro ri hoi xay ra & tat cd cdc nha mdy va chuong trinh quan ly rd ri hoi cai tién
lién tuc nén dwoc thu'c hién trong cac nha mdy cong nghiép
2. Udrc tinh tén that hoi nudc theo “mirc d6 16n” cé thé cung cdp du théng tin dé

xac dinh xem viéc slra chira c6 can phai dwoc thue hién ngay lap tirc hay khong,
trong thai gian ngirng hoat ddng trong tuong lai hay tryc tuyén.

Phan_10_18




Nhirng diém chinh / Muc can hanh déng — Bao 6n

1. C6 nhiéu nguyén nhan khién |&p cach nhiét bj hu héng hodc thiéu

2. Nhirng khu virc ndy dan dén tdn that ndng lugng déng ké va chuong trinh danh
gia (kiém toan) loai cach nhiét cai tién lién tuc can dwoc thuc hién trong cac nha
may cong nghiép

3. M6t s6 thiét bi co ban, mé hinh truyén nhiét va dir liéu xt ly duwoc yéu cau dé
dinh luvgng tdc ddng kinh té cla I&p cach nhiét bi thiéu hodc hv hong

Phan_10_19
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Nhirng diém chinh / Muc can hanh déng — Ho tiéu thu cudi

1. C6 mot s ho tiéu thu cudi cta hoi nudce trong cac nha may cong nghiép

2. Thuc hién can bang lwgng hoi nudc tiéu thu cudi cling trong mot nha may cong
nghiép va xac dinh hd tiéu thu cudi cta hoi nwdc I&n nhat trong nha méy

3. Giam murc str dung cudi cung cua hoi nudc bang cach
= Cai thién hiéu sudt cla qua trinh
= Chuyén nhu ciu hoi sang ngudn nhiét thai hodc hoi cé dp suat thip cé san trong nha may

Phan_10_20
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Nhirng diém chinh / Muc can hanh ddng — Tich ho'p quy
trinh/tién ich

1. Nang cdp hoi ap sudt thap (hodc nhiét thai) dé cung cdp cho nhu cau cta quy
trinh

2. Mét s6 nha may can gia nhiét va lam mat cho qua trinh

3. Tich hgp quy trinh cé thé mang lai co héi tiét kiém ndng lwong dang ké va toi
uu héa nha may

4. Nhitng co hoi nay sé can mrc d6 thdm dinh cao hon dang ké

Phan_10_21
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Nhirng diém chinh / Muc can hanh ddng — Bay hoi

1. €6 nhiéu loai bdy hoi khac nhau va do d6, can phai hiéu ré chirc ndng va nguyén
ly hoat dong

2. Cac ché do 16i & bay hoi chinh - mé& / déng

3. Can phai cd ké hoach quan ly by hoi hiéu qua

4. C6 mot s6 cong cu thwong mai san cé dé kiém tra bay hoi

5. Tién hanh kiém tra bay hoi it nhat 1 [an/nam va stra chira/thay thé cac bay bi 16i

6. Nha san xuat by hoi la ngudn tai nguyén quy gid

Phan_10 22
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Nhirng diém chinh / Muc c¢an hanh déng — Thu héi nwéc ngwng

1. Nudc ngung hoi vé
*  Giam nang lugng
Giam nudc hé sung
Giam lugng hoa chat xir Iy nudc
Giam kha nang lam ngudi nudc
Co thé giam lugng nudc xa day
2. Thu hdi nude ngwng thudng bi bd qua nhung né co thé tiét kiém nang luong
déng ké
3. Pinh lvgng lvgng nudc ngung dugc thu hdi trong nha mdy bang can khoi
lwong don gian trén toan bd hé théng hoi nudc

4. Xac dinh cac khu vue ¢6 kha ndng thu héi nude ngung

Phan_10_23
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Nhirng diém chinh / Muc can hanh déng — Tua-bin déi ap

1. Tua-bin déi dp dwoc s& dung thay cho céc tram giam &p

2. Hiéu suét cla tua-bin KHONG phai 13 hiéu suat theo dinh luat th nhat ma la sy
so sanh gilra tua-bin thuyc té va tua-bin ly twéng

3. Van hanh lién tuc véi nhu ciu nhiét va dién déng thoi 1a lya chon hang dau cho
tua-bin doi ap

4. Mbi phan tich co s& 1a duy nhat va sé phu thudc vao mot s8 yéu 6 kinh té cling
nhu van hanh

5. Phan tich tua-bin s& cin mot mo hinh hé théng hoi nhiét dong virng chac
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Nhirng diém chinh / Muc can hanh déng — Tua-bin ngwng

. Tua-bin ngung duoc sir dung nghiém ngat dé phat dién hoic van hanh cac thiét bj

co khi lon

. Chung phuc vu nhitng ng dung thich hgp trong nganh
. Tua-bin ngung cung cip céng suét tryuc t8i da trén mot don vi lwu lugng hoi

. Moi phan tich co s& 13 duy nhat va sé phu thudc vao mot s6 yéu t6 kinh té ciing

nhu van hanh

. Phan tich tua-bin s& can moét mé hinh hé théng hoi nhiét déng virng chac
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Cong cu & Nguén luc
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Cong cu

* DE danh gia dung hé théng hoi nudc, phai hiéu rd tinh chat vat Iy cia tirng quy trinh
*  Nhiét ddng luc hoc
»  Truyén nhiét
+  Doéng chat lvu

+  Tailidu “Hudng dan dao tao t6i wu héa hé thdng hoi nuéc cho ngudi dung cudi trong 2
ngay cla UNIDO”

*  B& cong cu DOE clia Hoa Ky
*  Hudng dan khio sit hé théng hoi
*  Cong cu xac dinh pham vi hé théng hei (SS5T)
*  MEASUR (Phién ban danh cho may tinh dé ban va trirc tuyén)
+  Phan mém danh gia vat lieu cach nhiét — 3E-Plus (Phién ban danh cho mdy tinh dé ban va tryc tuyén)

* M6t s6 cong cu phan mém thuong mai khac danh cho hé théng hoi nude

* Do lwong quy trinh

phan_10_27
B em
0
EiiiGr MEASUR o

?uwgmnqa Noi dé tim Céng cu

Pt Welcame to the most eficsent way o manage and oplimize your [acklies’ sysiems and squipmenl.
shiizacsidnty = Trang web US DOE dé

o tai xudng -

"o https://www.energy.go
& v/eere/famo/measur
e *  Phién ban truc tuyén -
g http://measur.ornl.gov
8
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UK. DEFARTMENT OF

af ENERGY EFFICIENCY

ot
GY & RENEWABLE ENERGY

EERE Publication and Product Library

EERE » EERE Publication and Product Library

.
P Welcom to the EERE Publication and Product Library. This litiary An p hgm Kv th uét &

will affow you o find publications and products provided by the Feature

Advanced Search DOE's Office of Energy Efficiency and Renewable Energy To help T‘ M ~
serve you better, this database will allow you 1o Energy Saver:- Tips.  _g_ al nguye n
Browse by Tope on Saving Money & S
» Search for publications and products Energy at Home [ ===
Mail Requests = Download of view publications online Otnin Bossmam & s

= Request a copy 1o be maked 10 you | viww Bestmted

i __,“ e http://www.energy.g
Ssoh Dis ety = ov/eere/publications

[Erarchaes THe, Descipion, Fherams snd Keysons)

Advanced Search Briwss by Topic

Most Popular Latest Additions
M Consumer Guite 16 Rusiduntial Henswably Industrisl Decarbonization of Enargy intenshe
- Enargy = Sactors
Laam how installing rasidantial ranawabic Industrial Dacarbenization i the phasing out af
snargy sysiems. such 8s geothermal hest Mimaspharic greenhause ges (GHG) emsssons from
pumgs and wind or solar energy systems. can save ail aspacts of the industrial sactor Thore are a number

wnargy, lawer ulllity bilts, and Gam homewmars
reanay This Tacl 8h  Dwises Sowsmat & Sias
L] Wt pitost
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Training Manual

2- Day End-User Industrial Steam

S Optimizati $S0) Traini , X N N , A~ ~
PR I Huwdng dan dao tao t8i wu hda hé théng

hoi nuwdc (SSO) cho nguwdi dung cudi trong
2 ngay ctia UNIDO

Developed by:

Riyaz Papar, I.E.. CEM, Fellow — ASME, ASHRAE
C2A Susiainable Solutions, USA
LINIDO International Energy Expert (Steam)

* Puoc phat trién bdi UNIDO
Greg Harrell. Ph.D.. P.E, , . . .
Milligan University, USA * Gido trinh dao tao SSO trong 2 ngay

UNIDO International Energy Expert (Steam)

Developed for:
UNIDO Industrial Energy Efficiency Project
Vienna, Austria

January 2023
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Huwdng dan khao sat hé thong hoi
Stoam System Survey Guide
* Hudng Dan Ky Thuat
S Ve * Bao gdbm 5 linh vuec:
= Cau hinh hé théng hoi
*  Xac dinh dac tinh hoi nuwoc
«  Cai thién van hanh 15 hoi
+  Cai thién viéc slr dung tai nguyén
* (i thién viéc phan phéi hoi nuéc
Phin_10 31
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Sach tham khao hé théng hoi

* Bao gébm ba phan chinh :
*  Théng tin co badn vé hé théng hoi
*  Co hdi ndng cao hiéu suat
*  Chuong trinh, Théng tin lién hé va Tai nguyén
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Loi khuyén vé ndng lwgng hoi nwéc

* 1-Trang l&i khuyén dé cai thién céac khu
vi'e hé théng hoi nudc

» (o san trén trang web BestPractices va
trong Steam Sourcebook
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To hwéng dan chia US DOE
* Pdnh gia chi phi nhién liéu cta qua trinh san xuat hoi nudc
* Lam sach bé mat truyén nhiét phia nuéc cta |6 hoi
*  Xem xét viéc 13p dat mot bd ham nuwée ngung
* Can nhac viéc |ap dat 16 hoi cao 4p vdi tua-bin ddi 4p-mdy phét dién

* Can nhdc viéc I3p d3t bd tao réi trén 16 hoi 6ng Ilra hai va ba hanh trinh

Can nhic bo truyén dong tua-bin hoi cho thiét bj quay

* Nhitng cdn nhic khi lya chon bd hdm nudc ngung
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To hwé'ng dan cia US DOE (Tiép)
* Phan vé bj lam néng, cac bé hé&
* Binh kh(r khi trong hé théng hoi nuwdc céng nghiép
* Nudc ngung cao ap flash dé tdi tao hoi thdp 4p
* Kiém tra va sira chita cac bay hoi
» Lap dat Hé thong Kiém soat Xa day Tu dong
» L3p dit vat liéu cach nhiét cé thé thdo roi trén van va khdp noi
* Bao on dudng day phan phdi heoi va nudc ngung hoi lvu
Phan_10_35
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To hwdng dan ctia US DOE (Tiép)

Cai thién hiéu suat chdy cda 16 hoi

Giam thiéu viéc xa day ndi hoi

Gidm thiéu tén that trong chu trinh ngdn cta 16 hoi

Thu hdi nhiét tir qua trinh xa day 10 hoi

Thay thé van giam ap bang may phat dién - tua-bin d&i ap

Dua Nudc nguwng tré lai Lo hoi
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To hwéng dan ctia US DOE (Tiép)

Nang cap 16 hoi bang dau dét nhién liéu hiéu qua
St dung bd hdm nuwdc dé thu héi nhiét thai
S dung hoi thai cdp thap dé chay may lanh hap thu

Str dung voi phun hoi nuwdc ejector hodc mdy nén nhiét dé giam sy thoat hoi
thap ap

S dung phuong phap nén hoi dé thu hoi hoi thai thap ap

St dung binh nguwng théng hai dé thu hdi ning lwvgng tir hoi flash
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Tai liéu ky thuat cua US DOE

Cai thién hiéu sudt hé thdng hoi nudc: nguén géc cho nganh céng nghiép

Cé dwoc hé théng hoi nudc xuat sac: Thong tin tdng quan vé kinh nghiém t6t nhat cho hoi
nuéc clia Chuong trinh Céng nghé Céng nghiép

Tém tat cic phuong phap hay nhat vé k§ thuat hoi nwéc: Co hoi va van dé giam ap suat
hoi

Tém tat cac phuong phap hay nhat vé kj thuat hoi nudec : tinh todn chi phi hoi thuc nhu
thé nao

Tém tat cac phurong phdp hay nhat vé kj thuat hoi nudc : Bom nhiét cong nghiép cho viéc
tiét kiém nhién liéu va hoi nudc

Tém tat cac phuong phap hay nhat vé kj thuat hoi nuéc : Cac gidi phdp cho trao ddi nhiét
trong hé théng hoi cong nghiép
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Tai liéu ky thuat cua US DOE (Tiép)

« Tém tit cac phuong phap hay nhat vé kj thuat hoi nwdc : qué trinh hé théng
hoi nudc trong céng nghiép - cac so d6 diéu khién.

» Hudng dan vé hé thong két hop nhiét dién cho ngudi van hanh va chi 16 hoi
» Hudng din vé 16 hoi phét thai thap va lra chon thiét bi d6t

 Danh gia bay hoi kiéu tdm 15 tiét luu.
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Danh gia & Phan héi khéa hoc
Y kién déng gop ctia ban duwgc danh gia rat cao va né sé duoc thue
hién dé cdi tién chuong trinh dao tao nay ciing nhw diéu chinh tét
hon cac hd tro k§ thuat bé sung ma du 4n UNIDO cung cap cho céc
nha may cong nghiép va doanh nghiép

"

i
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XIN CAM O'N!

TUYEN BO MIEN TR

Tai liéu nay dwoc bién soan trong khuén khé Dy an “Day manh
hoat déng tiét kiém nang lwong trong céc doanh nghiép céng
nghiép 1én théng qua hé théng quan ly nang lwong va téi wu héa
hé théng va thwc hanh tiét kiém nidng lweng trong cac doanh
nghiép vira va nho tai Viét Nam" (Dw an IEEP) do Lién minh chau
Au (EU) tai tro, B6 Cong Thuong (B6 CT) quan ly va Té chirc Phat
trién cong nghiép Lién hop quéc (UNIDO) thic hién. NGi dung tai
liéu hoan toan thudc trach nhiém cta Dw &n va khéng nhat thiét
phan anh quan diém cla bat ky ca nhan hay té chirc nao.
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