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CHUONG TRINH PAO TAO
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TOI UU HOA HE THONG PONG CO
Tir 01 dén 04/12/2025
Tai: - Khach san Adonis - 55 Quang Trung, phuong Hai Ba Trung, Ha Noi
- Nha may Gidy Xwong Giang - Tinh Bdic Ninh

Ngay 1 (Khach san Adonis)

Thoi gian N¢i dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
A . Dai dién Van phong
8.30-8.45 Phat biéu khai mac dur én IEEP
8.45-9.00 Gidi thiéu khoa hoc Chuyén gia qudc té
9.00-10.00 Cong ngh¢ Bong co Chuyén gia quéc té

10.00-10.15 | Nghi giira gio-

10.15-10.45 Tiéu chuan Pong co Chuyén gia qudc té

10.45-12.00 Van hanh & Diéu khién Pong co Chuyén gia quéc té

12.00-13.15 An trua tai khich san

13.15-13.45 | May ly tim Chuyén gia qudc té

13.45-15.00 Céc truong hop dién hinh: May ly tim Chuyén gia quéc té

15.00-15.15 | Nghi giira gio

15.15-16.00 | May nén khi Chuyén gia quc té

16.00-16.30 | Cac trudong hop dién hinh Chuyén gia qudc té
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Ngay 2 (Khach san Adonis)
Thoi gian Noi dung Nguwoi trinh bay
8.00-8.30 bang ky hoc vién
8.30-8.45 On tap Ngay 1 (Hoi & Dap) Chuyén gia quoc té
8.45-10.00 Chat lugng Dién nang Chuyén gia quoc té

10.00-10.15

Nghi giira gio

10.15-10.55 | Bao tri & Stra chita Chuyén gia qudc té
10.55-11.30 | Bao céo Bai taip MSO Chuyén gia qudc té
11.30-12.00 Gioi thiéu Tai chinh Dy 4n Chuyén gia quéc té

12.00-13.15

An trua tai khich san

13.15-13.45 | Cac truong hop dién hinh: Tai chinh Dy an Chuyén gia qudc té
Pon vi cung cip
13.45-15.00 Thyc hanh Cong cu Do luong thiét bi, Chuyén gia

quoc té

15.00-15.15

Nghi giira gio

Pon vi cung cap

15.15-15.45 Thuc hanh Céng cu Po luong thiét bi, Chuyén gia
quéc té

15.45-16.15 Chuan bj Tham quan Thuyc dia Chuyén gia quéc té

16.15-16.45 | Cac budc Tiép theo Chuyén gia qudc té
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Ngay 3 (Nha may Giay Xwong Giang)
Thoi gian Noi dung Nguwoi trinh bay
8.00-8.30 bang ky hoc vién
Du an IEEP, Nha
8.30-9.00 Chao mung va Gidi thiéu may Giay Xuong
Giang
9.00-9.30 Tong quan vé Nha may & Lanh dao cap cao BGD Cong ty Giay
’ ’ chao mung Xuong Giang
9.30-9.40 Huéng dan An toan Chuyén gia quoc té
9.40-10.00 Muc tiéu Dao tao & Chia nhém Chuyén gia quoc té

10.00-10.15 | Nghi giira gio

10.15-11.00 On tap vé Hé thong Pong co Chuyén gia qudc té

11.00-12.00 Tham quan Thyc dia — Khéo sat so bg hé théng Toan bd 16p hoc

12.00-13.15 An trua

13.15-14.00 bénh gia H¢ théng bong co - Phién 1 Toan bd 16p hoc

14.00-15.00 Pénh gia H¢ théng bong co - Phién 2 Toan bd 16p hoc

15.00-15.15 | Nghi giira gio

15.15-16.00 Dénh gia Hé thong Dong co - Phién 3 Toan b 16p hoc

16.00-16.30 Phan tich c4c quan sat va dir ligu Toan bd 16p hoc




CHUONG TRINH CHUYEN DICH NANG LUGNG BEN VNG VN-EU (SETP) Bs i ;;6 bal @
Déy manh hoat dong TKNL trong céc DN cong nghiép I thong qua hé thang auin VN *, Gateway e
BO CONG THUGNG va tdi wu héa hé théng va thuc hanh TKNL trong cac DNVVN tai Viét Nam (IEEP) e ton  CONG NGHIEP LIEN HGP QUOC
Ngay 4 (Nha may Gidy Xwong Giang)

Thoi gian N¢i dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
8.30-8.45 Thao luan Mo dau (Hoi & Dap) Toan b 16p hoc
8.45-10.00 Phan tich c4c quan sat va dir ligu Toan bd 16p hoc
10.00-10.15 Nghi gitra gio
10.15-12.00 Tong két cac Phat hién & Quan sat Chuyén gia quéc té
12.00-13.15 | An trua
13.15-14.00 Co hoi cho tung H¢ théng Pong co Toan bd 16p hoc
14.00-15.00 Trinh bay cac Phat hién & Co hdi Toan bd 16p hoc
15.00-15.15 Nghi giira gio
15.15-16.00 Phan hoi cho Ban Lanh dao nha may Toan bd 16p hoc
16.00-16.30 tclzla;ce r‘t:uc’yc Tiép theo - Bai tap & Hoi thao Truc Chuyén gia quéc té




* o
CHUONG TRINH FHUVEN DICH NANG LUGNG BEN VONG VIET NAM - EU (SETP) : G laba I @
Diy manh hogt ding TKNL trong cac DN céng nghip Iém théng qua hi théng quan Iy **Gatewa
NL v ti wu héa hé thing va thire hanh TKNL trong cic DNVVN tai Vigt Nam”® (IEEP) y iy 76 CHUC PHAT TRIEN

B0 CONG THUONG the B tnion  CONG NGHIEP LIEN HOP QUGC

i

Toi wu héa hé thong déng co’
Pao tao chuyén gia (viet Nam)

Siraj Williams
Thang 12 nam 2025

LR s
& : cioval s
e -Gateway i e

DR FdT TR
B ooy i COMD Mol Lt HOP COC

Chao murng

e Tén
« T6 chirc
* Kinh nghiém quan ly nang lvgng

* Ban mong mudn hoc duogc gi trong
nhirng ngay t&i?
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* Marco Matteini, Vienna

Tac gia
* Gido su Anibal T de Almeida, B6 Pao Nha
* Tién si Hugh Falkner, Vwong Quéc Anh
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Muc tiéu hoi thao

Tai sao chung ta & day?

Hoc hoi 1an nhau va chia sé kinh nghiém ciing nhu kién thirc

Hiéu rd cac nguyén tac co ban cla hé théng truyén dong bang déng co

Xem xét cac cong nghé mdi va cac cap nhat rng dung trong cong nghiép cla

hé théng truyén dong bang dong co
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Chuwong trinh lam viéc - Chwong trinh 4 ngay

* Ngay 1- Ly thuyét tai lép
* Ngay 2- Ly thuyét tai lép
* Ngay 3- Khao sat tai hién trwong

Ngay 4- Khdo sat tai hién trwdng va téng két
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Gateway

Chuwong trinh lam viéc ngay 1 — Budi hoc trén 16p

10h15

Tiéu chuan déng co dién

Thoi gian Cha dé | Slide bét dau Slide két thuc S6 Slide
Ngay 1 - Ly thuyét tai lop
08h30 Don tiép va gidi thiéu chung
08h45 Gidi thiéu téng quan vé khéa hoc 1 7 7
09h00 Cong nghé dong co dién 8 34 27

52

18

10h45

13h15

Van hanh va digu khién déng co dién

Cac loai may ly tam

88

100

36

12

13h45

Cac trwdong hop: May ly tam

101

129

29

15h00 May nén khi 130 157 28
16h00 Cac trwong hop 156 163 8
16h30 K&t thuc ngay 1 164 164 1

i cone midr T
e Dopas GO M LN 0P C05C



’-I‘z.".:-:'

& cioval :
-Gateway 18 0o i el

e Dopas GO M LN 0P C05C

Chuwong trinh dao tao s g et oo 5.t it | REESRERIER}—> (oo nvoroine |, |
Toi wu héa hé thongdongco | ™ B
Quat i Bam

Hurémg dén cde ki sur nha may,
ngurdd viin hanh va nhén vidn bdo
tri cida doanh nghiép, cling nhur cic
nihé cung chp hidt bj va dich v

Cac hop phan chinh:

* L&p dao tao doanh nghiép/ngwdi dung

+ L&p dao tao chuyén gia va trinh dién
tai hién trwong

» Bai tap ca nhan tai doanh nghiép cong
nghiép

« Bai kiém tra cudi khoa

Truyén théng
va phd bién

TS0 iy Thain
v s G0 M L 0P O

* Global
e . Gateway!

B CONG THUOND

01. Cong nghé déng co dién

Electric Motor Technology
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On tap kién thirc tir khéa dao tao doanh nghiép

* 70% nang lugng trong cong nghiép

* Hon 50% tong luvgng dién tiéu thu

* 90% trong téng sd dong co cong nghiép la ddng co khdng dong bd roto 16ng sdc

 T6n that (dién, tur, co, tir thong tan)

* Céc loai déng co truyén théng (M6t chiéu, déng bd xoay chiéu, khong déng bd
xoay chiéu)

* Pong co tlr trd chuyén mach

* DOng co tir tré dong bd
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Hé thong dong co

Niing lugng vao
3 pha Phan hoi thong tin co khi va dién tir quy trinh

l

DPdng co/ bd bién doi Hé théng co khi phu trg
L
e
Pcé ich

Nhe théng = Nbién tan * Ndong co " Neruyen tai * Nst dung cusi = P
dau vao

10
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Hé thong ddng co tiét kiém nang lwong

Hiéu suat clhia hé thdng ddng co’ phu thudc vao nhiéu yéu t6, bao gom:

-" Hieu suat déng co =
e biéu khién toc dé‘mé-men déng co 1
= Lwa chon c& dénﬁ co Bhu ho’e '-
-" Chat Iu’ornﬁ nguén dién céE “-
= Ton that Ehén Ehéi '-
-" Truxén déng co khi '-
-' Quy trinh bao tri =

Hiéu suat co khi thiét bj cudi
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Cac chién lwgc nham nang cao hiéu suat hé thong dong co dién

Cong nghé va thiét ké

Chét lugng dién ning he thong tot han iy khién (;:lﬁa:-r ;r_ir;l] ,:‘thicétﬁg?g
o = 5 R idu udi
tot hon Téc 8009 Tnpns - Tdc Ting mémen va t6c do Y g
TP — A., . o
S — HE THONG . — _

Tén hao
p
- OPenergy Téi tao
nang lugng

12
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Nhirng co hdi dé tiét kiém

Cac thanh phan | Céc thanh phan - Tu' ddng héa s
didn o kHl Ung dung Thu hol néng lugng

Bao tri dung cach va thuding xuyén
Béng cd hiéu sudt  Hip 6, day dai... H‘%:ﬁgg&t";‘él Hiéu suat ngudn
can hiéu sudt cao ﬁ& @ cap ldn nhat

=
n

¥
3

t

&

. . Bom,quat,mdy | Giamténthdt | Ch&ddniing
T"'i‘aﬁ‘-g":u;f 0 énkhi.higu  tuyentaidiéen | lugng thip khi
sudt cao néng dimg

Sir dung cac thanh phan kinh t& nhat

Hé thong truyén | piay, ¢ ngudn Ham tai sinh

. dong bién doi =0 16 nhat
52§ i t6c db £ep
75 & Nt ) thiés quén | Ghép ndi DC-link
@83 tan s ok quar Ché db nang :
s Tai wu hda khéi I thap khi Pin, siéu tu
s lugng va luu Iuvigng oLl ha'thd‘ .
ding i Ngun: IEC60034-31
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Chi phi vong d&i déng co khéng dong bo réto 1ong séc

+ Trong cdng nghiép, mdi ndm, mdt dong co '"itacilsc:.'_’"a'
khéng dong bd cé thé tiéu thu médt lugng Repair &
nang lugng tuwong duong gip 2-5 lan chi phi Ma‘g;::a"ce
ban d4u cda nd; trong sudt vong doi khodng
12-20 nam, con sd nay tuwong (ng gap 30-

100 Ian chi phi ban dau. _
Electric Energy

» Thuyc t&€ nay cho thay su can thiét cla viéc Cost..
phén tich chi phl’ vbng doi (LCC)' bao gBm ca Dong co 11 kW IE3, hoat ddng 4000h méi ndm, 15
chi phi stra chira va bao tri. n3m vong dai, 0.1$/kWh

Source: ISR — University of Coimbra

14
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Dong co khong dong bd - Dac tinh mé-men /téc dd

M& men khoa ré-to
(md men khdi déng)

M6 men cuc tiéu
’7 khi khdi déng

M6 men cuc dai

(4

Cong suit (kW) =

Phan trdm mé-men day tai

100 8
M6 men day tai
Tdc do khong tai
0 1
) 50 100
Phan tram téc do dong bd

21 x Téc d6 (rpm) x M6 — men(kNm)

60
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Cac dac diém dién hinh ctia dong co khéng déng b cao cap

g
§
4
:
g

nhém) ldm gidm dién trd coa
rotor

Giam ma sat vong bi

Nhigu day déng cd dudng kinh
Iéin han trong stator gidp tiét
kiém nang lugng bng cach

giam dién trd cudn day stator

Thiét ké quat 1am mat
hiéu qua gidp cai thién
luéng khéng khi va giam

~ dién ndng can thiét dé
‘_"ﬁ quat van hanh
!:1 g,
— S’
r r“_‘; - Stator dai hon lam giam
. mat dé va ting kha néng
lam mat. Thép k¥ thuat
dién tir tinh cao lam giam
tén hao tir Lémé‘gl
Thiét ké ranh stator dugc cai tién mong hdn lam giam
 gidp gidm tén thit tir va tao khong, thit dong dién xody
gian choﬁiygﬁn o6 dudng kinh
Ign han

16
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Péng co khéng dong bd réto dic dong

Hau hét cac dong co khdng dong bo roto 16ng séc dwoce dic bang nhém

* R6to dong la mot roto dugc lam
tlr cac 1a thép ki thuat dién, trong
cac ranh va vong ngan mach duoc
|ap day bang ddng thay vi vat liéu
truyén théng (nhém).

Viéc thay thé dong cho nhém giup
cai thién hiéu suat nang luong cla
doéng co do gidm dang k& tén that
I2R trong roto.

Chi phi cao hon va quan tinh réto

I&n hon

17
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Péng co khéong dong bé réto dic dong

Ré6to duc déng so sanh véi réto nhém (4 cuc, 1.1 kW)

L] A —— T
I s = : n | [
n e gt
LA | /’I/
P A ST L@ T
g / i ///-Ié s6 cong suat
¢ : ;i | /‘/
Hiéu suat ] Lt L

: — 1 7
H g
3 g0 Vi

4 i /

0 .
4§21 ; |
02
T “ 17
TR " AN . m

il 04 ! i

00 02 04 06 08 10 12 00 02 04 06 08 10 12

Factor de Carga Factor de Carga
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Pong co IE4 va IES la gi?

DPong co IE3 ¢6 t6n hao thap hon it nhat 15% so vdi dong co IE2

Cap hiéu suat Siéu dac biét IE4 c6 chénh léch ton hao it nhat 15%
so vdi cap IE3 /Dac biét.

Cap hiéu suat cyc cao (cap IE5 méi) cé chénh léch tén hao it
nhat 15% so vdi cap IE4 / Siéu ddc biét.

19
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Cong nghé cho hiéu suat déng co’ cao hon

IE4
Léng soc
(khdi dgng tryk tiép)

J

Pdng co tir trd dong bd Pong cd nam cham vinh ciru

IE2

es| | T

PONG CO' KHONG PONG BO

:

THAY DOI CONG NGHE PONG CO’

IE4

20
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Pong co dong bé nam cham vinh ciru (PMSM)

21
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Pong co déng bé nam cham vinh ctru — Cac loai

. e e Pdng co' nam cham vinh ctru gin bé mat
Pong co’ nam cham vinh clru diéu bién cuc Png & :

* Mat d6 cong suat va do tin cay cao hon & + Lya chon t6t hon cho cac giai phap truyén dong
nhiét d6 cao tryec tiép- véi chi phi nam cham hinh cung nhung
*  Chiphicao hon dé bj khir tir hon & nhiét dd méi truwong cao

e Hé sb cong suat rat kém
e Kich thudc va chi phi bd truyén déng lon.

Gidm trong lvgng nam chadm cé thé giam Dong co' nam cham vinh ctru gan chim (IPM)

chi phi nhung [am hé s6 cong sudt kém hon « [t bi khr tir hon so v&i déng co PM nam cham gin

nita, dan dén chi phi b6 truyén dong cang ba mat

cao hon e DPdng tin cdy hon & nhiét d6 cao va cac diéu kién
Xét vé chi phi va kha nang chdng khtr tir, ddng co’ IPM Ia Iwa chon canh van ha/n h, khac' nghlet‘ . i , .
tranh nhat cho cac irng dung truyén déng truc tiép téc do thap trong méi e Chi phi cia may IPM thap ho so védi may SPM va
trworng doi hoi khat khe PMPM

22
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Pong co déng bé nam cham vinh clru (PMSM)

Vi tri réto dwoc phat hién bang cam bién hiéu
(ng Hall hodc cam bien quang, dwoc sir dung
dé kich tir cho cac cuén day stato mét cach
chinh xac.

Mach diéu khién dién t& c6 thé duoc tich hop
san trong dong co

Nam cham thwong la ferit hoac hop kim dat
hiém (neodymium (nd)+ferit+bo (ndfeb)).

N PM hinh V
« Dong dién hoac nhiét d6 cao cé thé lam khir tir
réto.
+ Nam cham gan chim (bén trong) thi bén hon va
ré hon.
23
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So sanh hiéu suat va trong lwong chia déng co PMSM va khong
déng bd (KDB) IE3

Hiéu sudt

500 700 %0 1100 1300 1500 1700
Téc d6 (rpm)

L)
Bdng cd PM
Bau ra: 30kw

Toc dj: 3000 RPM
Kich ed: 132M/L
Khdi lugng: 76 kg

| Thé tich: 24 dm?

| Ping co KBB

| BPau ra: 30kw
Tiéic dd: 3000 RPM
Kich cf: 200L
Khdi lugng: 265 kg
Thé tich: 72 dm?

24
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Pac tinh mé-men téc d6 cia déng co PMSM

M&-men Idn Cong sudt ldn

women T )

Cdng sudt |

DPic tinh tiéu biéu clla dong co PMSM dugc trang bi trén xe dién

Toc df cao ‘

Téc d6 cd ban Toc do

25
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Podng co' nam cham vinh ciru khéi déng truc ti€p (LSPM)

o

-
\D n e A “ , Rénh Stator
Dong co lai v&i roto 16ng séc dwoc

gan nam cham vinh ctru ndng lwong
cao (NeFeB**) khién né phu hop

cho viéc khéi dong tryc tiép |'-. =

Nam cham vinh ctiu

Rénh thanh dan rotor

" -CapIE4va IE5
- Gid thanh cao
- M6 men khéi dong khéng 6n dinh

**Hop kim clia neodyum, sat, bo

26
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Pong co dong bé nam cham vinh ciru (PMSM)

Uu diém chinh Nhwoc diém chinh
* Dic tinh mé-men - tdéc d6 wu viét (cho *+ Giathanhcao
phép truyén déng truc tiép) » Can sr dung bo diéu khién téc d (VSD).

* DPap &ng déng vu viét

* Hiéu suat va dé tin cdy cao hon

* Tubi tho cao hon

e Do 6n thap

* Kha ndng hoat dong & téc d6 cao

e MAat dé mé-men va méat d6 cong suat cao

27
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Pong co lai Tl tré’ dong bo c6 hd tro nam cham vinh clru

* Nam cham ferrit gia ré

e Déxuly

* Hiéu suit cao

* M4t d6 cdng suat cao

* C6 kha nang khéi dong truc
ti€p, nhwng con han ché

* Hé so cong suat tot

(>Anh hudng dén c& bién tan)
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Pdng co tir tré’ dong bd

Uu diém

Khong cé cudn day va nam cham trén roto
Quan tinh thap
Kha nang tang toc t6t

Kha ndng van hanh giam tir thong tot

Chi phi san xuat thap

Do t&n hao roto thap hon nhiéu nén déng co
mat hon va d6 tin cay cao hon

Nhwoc diém

* Hé s6 cong suat thap

* Mo6-men dap mach

e Doéng co yéu cau bd diéu khién
dién tlr dé€ khéi dong. Diéu téc
dong co khéng phai la van dé
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Dong co tir tré dong bd h

95%
93%
90%

&

85%
83%

Hiéu sudt PDS (%)

78%
75%
73%
70%

g

100%
AES
L synRM 90%
Ae3
L soh 4 80%
. 4 70%
s 4 60%
P
& 4 50%
"
«""«& 4 40%
oAl

3 & 1 30%
r PSD=Béngco +VvsD 1 0%
Céing sudt dinh mic: 110kW | 10%

Tac d§ dinh miic: 1500 v/phat

i i i ; i i 0%
30% 40% 50% 60% 70% 80% 90% 100%

% t6c dé dinh mirc

% Mé-men dinh mic

iéu suat cao IE5 va dong co KPB IE3

e DPong co tir trd déng bd IE5 cd
hiéu suat cao hon dong co
khéng déng bé (KDB) IE3 nhung
c6 gid thanh tuvong duong.

« O dai t6c do thap, mirc chénh
hiéu suat cang 1én
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Pbong co Tir thong hwdng tam va hwdng truc

Béng cd hudng tam Béng co hu'dng truc

T == Hudng cia tir théng
Dong co tir thong hudng truc — hai dia roto vai

nam cham vinh clru
- R4t nhd gon
- S dung it ddng va vat liéu tir hon

T thong hudng tam T thong hudng truc
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Dbong co tir thong hudng truc
Cac loai dong coe PMSM nho gon
700 — ,5 kWikg Ty 18 mé-men va céng suat trén khéi lvgng dong co rat I6n
y ¢ af «  Cbng sudt déng co 300 kW (400 hp)
600 _AWhg *  Khoiluong 26.5 kg
—_ 4 {’ ’,'
£ 500 P P L7
z ! % P e ACIM
£ 400 L e L ® PMAR
E .r,. o r"’ ° * PMSM
8 300 i S WRSM
i i+ . -
Z f e B : 1 KWikg ® SRM
B0 | et e -==7 " Axial Flux
* 100 ® In-wheel
:‘a
0 aag Y
0 50 100 150 200

Khéi lugng (kg)
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bong co tir thong hudng truc

Co ty 1é cong suat va mo-men trén khoi lwong Ion
Co thé str dung truyén dong trwc tiép, vi du nhw trong thang may ma khéng
can hop so

.: - -:‘
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Tong két va thao ludn
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02. Tiéu chuan ddng co

Cong nghé dong co dién
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On tap kién thirc tir khoa dao tao doanh nghiép

« IEC 60034 - 30 Phan 1
« MEPS (Viét Nam c6 téi thiéu IE2)
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Tiéu chuan chinh vé thir nghiém hiéu suat va cac tiéu chuan
lién quan

 Tiéu chuin nay dinh nghia cac cap hiéu sut cho déng co mét tc dd van

IEC 5003;"30_'“1 (Phif-‘“ ?5“ }-01 hanh trén ngudn cap dién ap hinh sin (kh&i dong truc tiép - DOL).
2014): Cap hiéu suat cua dong * NG hai hoa vdi cdc mirc hiéu suat khac nhau dang duwoc st dung trén
co’ AC van hanh truc tiép trén toan thé gidi.

lwéi (ma IE) + Tiéu chuan nay thiét |ap mdt bo cac gid tri hiéu suat gidi han dya trén

tan s8 (50 hodc 60 Hz), s6 cuc (2, 4, 6 va 8) va cong sudt dong co (120W
dé&n 1000kW).
*  (Khong cé su phan biét gilta cac cong nghé dong co)

Cho 4 cap hiéu suat

IE1

Hiéu suat tiéu chuan (twong duong Eff2)

IE2

IES: Chi duwgc trinh bay duwéi dang phu luc théng tin (Phu luc A). Muc tiéu

Hiéu sudt cao (twong duong Eff1, EPAct) chinh clia IES 13 gidm t6n hao khoang 20% so vdi IE4.

IE3

Hiéu sudt dic biét (Tén hao thap hon 16-20% so vé&i IE2)

IE4

Hiéu suat siéu dac biét
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Tiéu chuan chinh vé thir nghiém hiéu suat va cac tiéu chuan

lién quan
IEC 60034-30-2 (2016): Cap hiéu - Tiéu chudn nay dinh nghia cap hiéu suit cho dong co duoc dinh

sudt ctia déng co' AC thay ddi tdc murc dé van hanh vé&i bd bién d6i (véi VSD). (Khdng cé sw phan biét
do (ma IE) gitra cac cong nghé déng co)

< Khong ap dung cho:

Apd ho: S 2 o an

P dung cho (rng dung diéu khién chuyén dong)
¢ Bom A
*  RO6-boOt
*  Quat A
M2y né * Nangha
’ aynen e May gép va dat
*  Bing tai avgap va dz

*  May congcuy
* Bbcipgid d&

38
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IEC 61800-9 Series

BO tiéu chuan nay quy dinh cdc cdp IE tir gbc d6 hiéu suat ndng luvgng cla
toan bd hé théng truyén ddéng céng suat va cac bd phan phu tro

Thiét bf dugc diin déng

Dang dién sinh ma-men
tuong d8i
100% @ = ===~ I’._-..
L] ]
L} L]
] L}
50% @ ==mm= 9-----0
] L}
5% Q===
4 ' Tén 55 Stator
0% . - 0603 €0 tiONg 451
0% 50% 90%

@ = oiém van hanh danh djnh, noi cip hiéu sudt IE dutc xéc dinh
@ = Diém tai riéng timg phlin theo tiéu chulin
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IEC 61800-9 Series

e Cho phép xac dinh hiéu suat ndng lwvong cta hé thdng dua trén cac tiéu chi xdc dinh nhu biéu
do téc d6/tai, biéu do lam viéc, ciu truc lién két va kién truc truyén dong.

¢ Cung cap cdc gidi han cho ton that t6i da clda cac bd phan phu hodc téng tén that cla hé théng

déng co. N6 cling md ta phuong phap xac dinh tén that.

¢ M0 ta phuong phap dinh lvgng anh hudng cla cac thdng sd hé théng nhu cdp, loc va chién
luvgce didu khién d&i véi cac yéu cau hiéu suit ndng lwvong cta hé théng Dong co.

e P& xuit mdt phuong phdp dé md ta dac tinh cla gidi phdp hiéu suit ndng lugng tot nhat &
duoc thuc hién, tly thudc vao kién tric hé théng truyén déng déng co, biéu d6 tdc do/tai va

biéu d6 lam viéc cla &ng dung.
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Phan loai hiéu suat hé thong - dong co’

Céc cap higu suat IE cisa ddng co theo tidu chudn IEC 60034-30-1 Céc cap IE duoc dinh nghia tai tai dinh murc cua

dong co

Momengiohmic % - Céac muc higu suét tai 50% va 75% mo-men
A . dinh mirc & tan sb lwdi can dwoc néu rd trong

100 W= = == = i i

? tai liéu ’ ’
B¥gmmmmmmmmm - Q » Céac cap hiéu suat dwoc dinh nghia cho cac
], ; ® déong co khéi dong tryc tiép, doc lap voi cong
: 5 nghé déng co

i :’_m“m,mk + Pong co khéng déng bo cé hiéu suét cao hon
0% 50%  100% thuwong chay & téc d6 (RPM) cao hon. Hay xem

xét thuc té nay trong cac (rng dung thay thé

» Kich thuwoc co khi co thé thay doi ty thudc vao
cbng nghé dong co va cap |IE

. = Diém vn hanh danh dinh, noi cip higu sut IE dugc xéc dinh
@o-piemtii riéng tifng phian theo tiéu chudn

Nguén: Danfoss
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Phan loai hiéu suat hé thong — CDM/VSD

Céc cap IE cho bd bién d6i tan s6 (bién tan) Cé%go/du(’jo’c dig_fl nghTﬁ taiﬁdiem van hanh 90% tan s6
theo EN 50598-2 / IEC 61800-9-2 va o dong dien sinh mo-men

N ) + Khoéng dwoc phép cai dat cac ché do thir nghiém dac
Dong dién sinh ma-

men tudng déi biét.
e JN ?_____. . Ehan loai cho bién tan bao gom ca cac tuy chon tich
: - op.
] 2 F 4 . ~ ~ ’ <
' ' « TOn that trong cac tuy chon khéng dwoc tich hgp san
i, (Gt ? """ ? (vi du: bd loc EMC hoac cudn khang) khong duoc bao
5% ===~ 4 ! TanssStator gom trong cap hiéu suat nhwng can dwoc ghi lai trong
0% 4 : iy U tai liéu néu chung
0% 50% 920% o ~ P . > SN
. e Chiém hon 0,1% coéng suat dinh mirc cua bién tan
@ - oicm van hanh danh dinh, nai cip hiéu sudt I dugc xéc dinh * Lén hon 5W
® = Biém ti riéng ting phan theo tiéu chudn » TOn that & tai rieng co thé duwoc nha san xuat ghi lai

Ngudn: Danfoss
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Phan loai hiéu suat hé thong - PDS
Cac cap hiéu suat IES cho hé théng truyén dong dién theo tiéu chuin EN 50598-2 / IEC 61800-9-2
 Cap hiéu suat IES 4p dung cho cac hé théng bién tan —

déng co

 C&p hiéu suat IES dugc xac dinh tai 100% téc d6 va
100% mo-men

* D6 dai cap gilra bién tan va déng co dwoc quy dinh

SO e ia s o n AL
5 . * Cac sai léch so vai chiéu dai cap tiéu chuan hoac tan s6
5% g -=-=--- ? J e déng cit duoc cho phép, nhung phai dugc 1ap thanh
Ti ETIN
0% : 1 tuong d tai liéu.
0% 50% 100% * T6n hao tai diém tai riéng phan dwoc nha san xut ghi

@ = Diém van hanh danh dinh, ndi c3p hiéu sudt IE dutc xéc dinh lai (ap tai liéu).

® = Piém tai riéng timg phan theo tiéu chudn
Nguén: Danfoss
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Vi du cho nhirng &rng dung khac nhau
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Phuong phap tiép can sdn phAm mé rong

- Phwong phap nay cé thé duoc sty

.a) dung dé€ xac dinh hiéu suat ning
lwgng chia hé théng déng co’ cho mot

n d m . (rng dung cu thé, c6 tinh dén thoi gian
\ /1 \ . . ~ van hanh tai cac diém van hanh khac

nhau (t6c dd-mé-men).

Digu khign Béng cd dién Khdp ndl/ Thit bj dugc . - St dung mét hé th6ng trong 56
truyén don An d6 - ? N LA ~, v
| o i S tuwong ddi, chi s6 hiéu suat ning lwvong
May sin xust 2 2 , . .
Bién thn "Wioss. Bing thi (EEI) tong thé duoc xac dinh cho cac
Dy dal, xich, pull Bom, quat, miy o N n R P 2.
| Ly hop, phanh nin | diéu kién van hanh thuyc té gap phai.
L gl Jd.d Sy £ Chi 55 higu sulit ning lwgng EET
San pham md réng
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Phuong phap tiép can sdn pham mé& réng

Phuong phédp nay cé thé dugc sir dung dé xdc dinh hiéu suit nang luvgng cla hé théng déng co cho mét
ng dung cu thé, cd tinh d&n thai gian van hanh tai cac diém van hanh khac nhau (t6c d6-md-men).

Pé tinh toan EEl, can biét cac thdng s6 dau vao sau:

e Dictinh cla tai ¢ng dung, cu thé 1a m6-men hodc cdng suat theo ham t6c d6 quay cla truc, va thoi gian
lam viéc hodc ty |& thoi gian clia mbi diém van hanh (chu ky lam viéc), bao gdm ca ché& d6 cho.
e T6n that cdng suat cla cac thanh phan (Ddng co, CDM, thiét bi dau cudi, thiét bi phu trg) tai cac diém van hanh

theo yéu ciu cla tng dung. Tén that cong suit duwoc st dung thay vi hidu suat vi ching tinh dén cac diéu kién
cu thé nhu tiéu thu & ché do cho (didu kién khong tai, trong dé hiéu suat bang khong).
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So sanh giira hai &rng dung boom dién hinh

Biét dwoc gid tri tén that PDS trong tdm diém van hanh duoc dinh nghia trong tiéu chudn IEC61800-9 cho
phép ngudi dung danh gid hiéu suat (ca vé mat nang lugng va kinh té&) cla bat ky (rng dung nao da biét cac
diém van hanh dién hinh.

Biéu do tai 1 Biéu do tai 2

50% 60%

o 40% o 0%
© ©

w o ‘W 40%
5 30% B

s £ 30%
9 20% 0

= 7 2 20%
& 2

£ 10% I T 10%

0% - 0%

OP1(Q25%) OP2(Q50%) OP3(Q75%) OP4(Q 100%) OP1(Q25%) OP2 (Q50%) OP3 (Q75%) OP4 (Q 100%)
Ung dung HVAC dién hinh Ung dung bom nudc sach

a7
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Ton that PDS du@i dang phan tram céng suat dinh mirc dau ra

Mé-men tudng
A6l RPDS /% 16%
P, P
100 o -
g
; 1%
o Pumposio;sa) PLesos(sssa) PLnpes(100;50) g 0%
= PLrrosioas) P o 8%
‘8
Técaptrong & 6%
ddi RPDS/% §
50 100 %
£
Tinh huéng déng co 7.5 kW + Bo bién d6i 0%
(100;100) (50;100) (0;100) (100;50) (50 (0:50) (50;25) (0;25)
(Toc dj, m&-men} o

WPMSM IES W SynRelIES W SCOMIEA  w SCIMIE3

K&t qua thir nghiém tai phong nghién cttu ISR-UC
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Tong chi phi s& hiru (hoat déng 4000h/nam)

Bigu dd tai 1 Biéu db tai 2
18,000 € 45,000 €
16,000 € B 40,000 €
14,000 € 1 35,000 €
12,000 € 30,000 €
10,000 € 25,000 €
8,000¢ 20,000 €
6.000€ 15,000 4
4,000¢ E 10,000 €
SCM E3 SCM E4 SynAM KES PMSM ES SO E3 SCM E4 Syt IS PMSM ES
W Gadngea(Bwo) W GAVED(Ewe) B meow " Tiing chi phi nling kigeg W G dfeg oo (Fure) W G VSD(Eum) @ ot Téing chi phi nding king

o
600 € 1200 € 450 € 15 ndm
720 € 1200 € 450 € 15 n&m
720€ 1200 € 450 € 15 n&m
| PMSMIE5S | 1200 € 1200 € 450 € 15 n&m
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The&i gian hoan vén cho SCIM IE4, SynRM IES, va PMSM IE5, so v&i SCIM IE3

Biéu do tai 1 Biéu d6 tai 2
16.00 900
% 14.00 5 800
glz_m %‘ 700 -
£ 1000 £ —
€ 800 g 500
g 4.00
6.00 %
§. 4.00 ) 1
E I \ E -
2.00 1.00
0.00 0,00
2000h 4000h 6000h 8000h 2000h 4000h 6000h 8000h
S6 gits hoat déng mdi ndm S gi&f hoat ddng mdi ndm
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T6 chirc ban hanh tiéu chuan- IEC and ISO

e e oW @D @

Diku khién co
khi v thanh
phiin qua trinh

Piéu khién djng co m Thiét bj cd khi Thiét bj chap hanh

IECTC 121 ‘i%‘;ggz iEcTCc2 ||| 1Is0TCc41 | 1soTceo | |1soTe115|i1soTc117 | 1IsoTess |1soTC 118
Thiét bj déng
it va didy B4 diéu May dién Puly va diy Lam mat,
h;m,: chinh téc ¢ quay dai Hip oo o Quat may nén Py kil
1927 1934 1911 1947 1847 1964 1964 1957 1965
Nhém tidy chudn

8 ciobal
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Tong két va thao ludn
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03. Van hanh va diéu khién déng co

Ap dung cho déng co dién
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On tap kién thirc tir khda dao tao doanh NG ep
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So sanh cac phuong phap khéi dong

Khéi dong truc ti€p

Sao-tam gidc

Bién ap tw ngiu

Khé&i ddong mém

Bién tan

Tac dong l1én lwéi .
dién

Tac dong co khi .
Tac dong nhiét .
Ung dung chinh .

Khéng khuyén nghj *

Sutap lon

Nhu cau céng suit phan
khang lén

Dong dién khai dong cao

Mé-men khai dong Ion
Ung suat lon
Dirng theo quén tinh

Khé&i dong nhanh

Tang nhiét nhe

Moi (ng dung téc do
khéng d6i
Ngudn yéu (Sut ap)

Doéng co khéi dong thudng
xuyén

Giam sut ap
Gidm nhu ciu céng suat
phan khang

Dong khdi dong bang 1/3
khdi dong truc ti€p

Ung suat ban dau giam

Ung suét cao trong qua
trinh chuyén tir sao

Dirng theo quén tinh

Khéi dong kéo dai
Tang nhiét nhe

Bom, mdy nén

Tai quan tinh cao nhu quat

Cho tai c6 mé-men khai
dong lan

Giam sut ép

Giam dong khéi dong tir
lwéi dién

Dong khéi dong déng co
cao hon

m&-men cao hon vdi dong
dién nhé hon tu lugi dién
Gidm (rng suat co khi
Dirng theo quan tinh

Khai dong kéo dai

Tang nhiét cao hon

Bom, mdy nén

Tai quan tinh cao nhu quat

Cho (rng dung moé-men
khong doi

Giam sut ap

Gidm va diéu khién dong
khai dong tir lwdi dién
Téng dong va nhu cau cong
suat phan khéng vé cap

Ung dung c6 tai mo-men
muot

Dirng mém kha thi
Khéi dong kéo dai va lap lai
khong phu thudc sut dp

Tang nhiét cao hon

Bom, quat, may nén

Cho (rng dung mé-men
khoéng déi

Khéng tac dong dén ludi
Dong khéi ddng nhd

Nhu cau cdng suit phan
khéng rét thap

Ting téc muot

Khéng cé (rng suat co hoc
Dirng mém kha thi

Piéu khién thoi gian khéi
doéng

Téng nhiét rét it

Cho moi ¢ng dung yéu cau
diéu chinh téc d6/ mé-men

Cho (*ng dung téc dd
khong déi
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Bi€n tan hai chiéu

* Kha ndng diéu khién & 4 gbc phan tu
* Kha nang tai sinh nang luong

* Dong cong suat hai chiéu

BG bién di phia luéi B§ bién d8i phia may

e AT LEELS

Toc d6

oJiox

F QAE Mo6-men
Q@

| ]

] Bong co

—I 2
b s [ A i

AC
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Loi thé chia bién tan hai chiéu

LO1 iCH CHINH:

* DO méo hai thap

e Tuan tha tiéu chuan IEEE519-2014

e Tai sinh nang luvgng, hoat dong & 4 géc phan tu
e S& khong gay nhiéu cho thiét bi nhay cdm
 Khéng nhay cdm véi mat can bang pha

* Duy tri hé s céng suat

D6 méo hai dién hinh 35%

| 4 Chinh luu chi déng

“Dong dién

D6 méo hai dién hinh 5%
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Cac loai bién tan — U'u va nhwoc diém
Loai VSD Uu diém Nhuoc diém
Diéu ché Hé s& cdng suat tét cho moi dai téc do Khéng cé kha nang tai sinh nang luvong.

do rong xung
(PWM)

D6 méo hai dong dién déng co thap.
Dai téc d6 rong (100/1).
Kha n3ng diéu khién nhiéu déng co.

Gidi han cho VSD dudi 1000kW*.
Hiéu suat thap hon (khoang 1%) so véi VS| hodc
CSI

B bién tan
ngudn ap 6 buwéc
(vsl)

Hiéu suét tét.

C4&u hinh mach don gian.

DAi t&c d6 rong (10-200%).

Kha nang diéu khién nhiéu déng co.

Hé s6 cong suat nho & dai téc do thap (trir khi
str dung bé bién d&i AC/DC chinh lwu/b3m
xung)

Khéng cé kha nang tai sinh nang luvong.

Van hanh & dudi 10% toc d6 dinh mirc ¢é thé
gdy ra hién tuong giat

Bd bién tan ngudn
dong chuyén mach
cudng birc
(csh)

Thiét k& mach don gian va manh mé.
Kha nang hdi nang luong.

B30 vé& ngén mach tich hop.

Dai t&c d6 rong(10-150%).

Coéng kénh.

Hé s& cong suat kém & t6c do/tai thap.

Van hanh & dwdi 10% toc do dinh mirc cé thé
gay ra hién tuong giat

R . Global
& " Gateway-
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Cac loai bién tan — Uu va nhuvoc diém

Loai VSD

Uu diém

Nhwoc diém

Bién tan chuyén
mach tai (LCl)

Thiét k&€ mach don gian va gia ré.
Kha nédng tai sinh nang lwong.
Bao vé ngdn mach tich hgp.

Hé s8 cong suat kém & t6c do thap.
Chi c6 thé sir dung v&i déng co ddng bo.

B truyén dong
Kramer tinh

Céng suat VSD nhd hon cdng suat dong co.

C6 thé duoc trang bi thém cho déng co khéng
déng bo roto day quan (W.R.I.M) v&i dién tré
ngoai.

Chi c6 thé sir dung véi dong co W.R.I.M.
Hé s6 cong suat kém khi & t6c d6 thap.
Chi & téc d6 dudi dong bd (50-100%).

Bd truyén dong
Schebius tinh

Céng suat VSD nhé hon cong suat dong co.
Dai t6c d6 rong hon (70-130%).

Cé thé duwoc trang bi thém cho déng co
W.R.I.M v&i dién tr& ngoai néu téc do vuot
murc kha thi

Phtrc tap va tén kém hon so v&i b truyén
dong Kramer.
Chi c6 thé duwoc st dung véi W.R.I.M.

Bd bién dai Cyclo

C6 thé hoat dong téc do xudng bang 0.
mdé-men |&n véi didu khién hudng tir trudng
C6 thé sir dung véi dong co khong dong bo va
doéng co déng bd

Khoéng thé sir dung trén 33% tan s6 dau vao.
Thiét ké mach phiec tap.
Hé s8 cong suat kém & t6c do thap.
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Céac loai VSD va &rng dung pho bién

Piéu khién Bd truyén dong AC ba pha Ung dung
pién dpstato °  BO diéu khién cdng suat AC 3 pha v&i dongco *  Truyén déng cho bom, quat, cong sudt dén
khéng ddng bd réto 16ng séc 6kW- trong cdc trwong hop dac biét 1én dén
50kW
Tansd/dién dp + Bo bién déi DC gidn ti€p ngudn dong v&i déng *  Truyén doéng cho mdy cong nghé, bom, théi,
stato co déng bo cong suat I1én dé&n 60MW

*  B& bién d&i DC ngudn &p véi déng co ddng bd *  Truyén déng cho may dét, dan con l3n, may
hodc déng co khéng déng bo réto long séc cong cy, cdng suat lén dén 20 MW

e Bién tan tryc tiép vdi dong co dong bd hodc ¢ Cac hé truyén dong téc dé rat thap, vi du

ddng co khdng ddng b roto 16ng séc nhu mdy nghién da. Cong suat |én dén
15MW
Tan s6/dong dién * B bién déi gian tiép DC v&i dong co khdng  *  Truyén déng cho quat, may ly tdm, may
stato dong b réto 16ng soc tron/khudy , cong suat |én dén 1800kVA
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BO bién tan truec tiép

Loai bién tan dic biét thyc hién chuyén déi
Sk truc tiép AC-AC (>1MW, Téc d6 thap (0-15
- Hz), Cong suat lén)

secondary
transformer

Frequency=10Hz

AN W A &

Frequency=20Hz

SN OLNIO N
VARVARVARVARVE
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BO bién tan ma tran
e BO diéu khién ma tran s&r dung hé IGBT + FWD s e T ;
théng gdbm 9 khda hai chidu duoc - ;
b6 tri dang ma tran, cho phép oo = | . : ;
chuyén déi truc tiép dién ap AC 5 ;
ba pha d‘éu vao thanh dién ap AC P ! Sur i
ba pha dau ra. :  sui> \c ;
E SUIQ\O_I E
* BO bién tan ma tran loai bd yéu s il Sy | o
cau str dung mach chinh luu va % A ’ g‘: oo m
mach loc DC thudng thdy trong O I I \"—T o1
cac bo nghich lwu AC truyén ; LG P il ‘xo\c ) i
théng. : S OD
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VSDs - Bién tan - Vung hoat dong

Gidi han mdé-men va cong suat trong dong co
khéng dong bd kiéu quat kin, dwoc cap ngudn
qua bién tdn PWM, gia dinh nhiét d6 van hanh
danh dinh khéng d6i (tan s& déng cat >5kHz,
diém suy yéu tir trudng tai tan s6 danh dinh).
Déc tinh mdé-men — t6c d6 (ng vdi céc loai tai
khac nhau.

Bac tinh M&-
men tdc do
ding cd khing

dang bd lam
mat riéng TEFC

Mé-men

Ving md-  Viing céng sudt khing dai
men

khéing di Phu tal o mé-men bic 2

IPhu\ﬂlnérné—meﬂ khiing d5i|

Tao®

T= Hing &

04-Ty

Déc tinh M&-men toc do

diing co khéng déng bé
lam mét cufing bic TEFC

0.7'0)N mN Tée 86

PWM — Diéu ché dé réng xung
VSD — B6 diéu chinh téc do

(4]
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Hé thdng diéu khién vong hé

Diéu khién vong hé (Piéu khién tha céng)

« Trong hé thdéng diéu khién h&, cac tham sb diéu khién dwoc cd dinh
hodc thiét 1ap thi cong; hé théng sé tw dat trang thai can bang tuy
thudc dac tinh tai.

« Phu hop cho cac quy trinh én dinh, it thay dbi.
« Khi yéu cau quy trinh thay dbi, hé théng co6 thé khéng dat hiéu suét toi
wu
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Diéu khién V/f (Pién ap / Tan sd)

(. Bién do dién ap duoc xac dinh theo tan sé déng co thl_J’C\
té va mé-men mong muon.

» Trong hau hét cac bo bién tan, dac tinh V/f c6 thé dwoc
dieu chinh. Hai dang dac tinh phd bién la dac tinh mé-
men khéng doi va dac tinh binh phwong cho bom va quat.

— )
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Pac tinh diéu khién V/f

Cac bién phap sau gilp cai thién chat lvgng diéu khién V/f:

» BU truot gitp duy tri t6c d6 6n dinh khi tai thay d6i bang cach tang tan sé theo dong
tai. BU trwgt hoat déng hiéu qua tir khoang 10% téc d6 dinh murc, gitp duy tri téc d6

chinh xac.

¢ Diéu khién dong tir théng (FCC — Flux Current Control v&i bu mé rdong 1*R) gitp tang
dd chinh xac khi tai thay d6i. FCC diéu chinh dién ap - va do d4 la tir thong roto - theo

phu tai.

* Viéc tdng dién dp & tan so thap (“tdng cwong”) gilp t6i wu hda dac tinh khéi dong.

¢ Didu khién gidi han dong bdo vé dong co khi bi ket réto.
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Hé théng Diéu khién vong kin

(Piéu khién tw déng)

+ Con dwoc goi la hé thdng diéu khién phan héi, hodc hé théng phan hoi am. Hé
thong chg phép ngwq’i dL‘mg dat trang thai van héph mong muon lam gia tri
tham chiéu, va hé thong diéu khién sé tw déng diéu chinh dé dat va duy tri
trang thai do.

Hé théng diéu khién vong kin

Giatidst | Tin hiéu | Co cau chép | | | paura
So sanh hanh/bd wm”“!—-_ [CTY T —
B sailéch | khuéch dai A

| Vong phan héi
68
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Piéu khién véc-to (hay diéu khién dinh hwéng tir théng FOC)

e Piéu khién véc-to (con duoc goi 1a diéu khién
huwdng tir truong) 1a ki thudt diéu khién cho
déng co da pha (déng co khéng déng b va dong
co déng bd), cho phép van hanh dong co ba pha
v@i dac tinh dong twong ty déng co mot chiéu.

* D3c tinh cla déng co DC dugc mod phong trong
dong co khéng dong bd bang cach dinh hudng
dong stato theo tir théng roto dé diéu khién déc
l[ap tr thong va mo-men.
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piéu khién Vector

e Hé toa d6 tham chiéu trong cdc phuwong trinh mdy khéng cé dinh theo stato ma theo
tw truong quay.

* Trong hé truc quay, tir trwong cé vé nhu ding yén. Cac dién ap va dac biét la dong
dién trong dong co c6 thé dugc quy chiéu vé hé truc nay.

* Dong dién trong dong co dugc tach thanh hai thanh phan: dong tir hda (dong iy song
song vOi hudng tir thong, tao tur truong) va dong sinh mé-men (dong ivudng goc voi
huwédng tlir thdng, tao md-men). Hai thanh phan nay cé thé dugc diéu khién doc lap.

e Thoéng qua phép bién déi ma tran, cac dai lwong trong hé toa dd quay d—q duoc
chuyén sang hé toa do dirng yén (i, iz, iz) va nguoc lai.
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*Vp; « Biét duwoc huwéng dinh vi cha tir trwong

trong déng co la diéu kién tién quyét dé
iy —— thwc hién diéu khién dinh huwong tw
FOC #{ Nghich luu théng. Huéng tr tredng duwgce xac dinh
Ciemidht g tir di¥ liéu do lwong (dong dién, dién ap,
tbc dd hodc vi tri roto 14y tir cam bién),
T O Tinh tofin gc rotor va duwoc xt ly thdng qua md hinh dong
Déng dién co hoac md hinh tr thong.

va dién ap . . X Y .2 . .
o . C§1c h?; thonﬂg dle‘ﬂu kh_|fh _k|n k!\ong}
wéc lugng cam bien khéng can thiét bi do toc dé
Vactd Bty hodac vj tri, ma wéc lwong cac dai lwong
] nay thdng qua thuat toan diéu khién tién

Cam bién X

tién.
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Giam hiéu suat trong déng co khéng déng bd cap nguon qua VSD

Van hanh may dién xoay chiéu bang ngudn khoéng hinh sin tat yéu gay ra tén hao bé
sung trong may. Cac tdn hao nay duoc chia lam 3 nhém chinh .

Tén hao déng stato Tén hao déng réto

T6n hao nay ty & véi binh phuong gid tri
hiéu dung cta dong dién. Can tinh thém

Dién trd cua roto thay d6i theo tirng thanh phan séng hai
dong dién trong réto, do hiéu (rng bé mat, dic biét rd rét
& roto thanh din sau. Do dién trd roto phu thudc vao tan
s8, t6n hao dbng réto phai dwoc tinh riéng cho tirng

: . thanh phan hai. M3c du cic tén hao b6 sung nay tirng
dang k& trong cac bd nghich lvu PWM doi dau, nhung

. . T V@i cac bd didu khién hién dai cé tin s6 chuyén mach
TOE hao, nay ‘tfang do cac tl‘)anhﬂ trén 3kHz thi t&n hao nay gan nhu khéng dang ké.
phan séng hai trong dién ap cap. k /

t6n hao b8 sung do hiéu (rng bé mit.
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Hién twong qua dd dién ap tai ddu cwec dong co duoc cap b&i bién tin

Du'a vivo
hinh T4/ 1990

B4 bin difn mbl cia I6p cich dign
5000 V

Dign 4p

(1) PHONG BIEN CUC BO
1 VONG OT

T4/2022

T7/2022

Thii glan
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Dong dién trong 6 bi ddng co’ cap ngudn qua bién tin

L&i dat tlr Stator
Khe hd khéng khi
L&i sat tir rotor

6 bi

® Di vao (hudng tir thong)
@ Bi ra (huidng tir thong)

Dong dién tuan hoan

& " Global
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Dong dién trong 6 bi ddng co’ cap ngudn qua bién tan

L&i dat tir Stator
Day quan Stator
Khe hd khang khi
Ldi sat tir rotor

+ Pién dung ki sinh

Dong dién ché doé chung
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Hién twong ré bé mat vong bi
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Dong dién trong 6 bi ddng co’ cap ngudn qua bién tan

Dé giam thiéu dong dién 6 bi trong dong co’ cap ngudn qua bién tan, cé thé ap dung
cac ky thuat sau:

Dung cap co6 kich thudc va

|Oai~phl‘,l hop (vd chéng Thiét ké hé thong ndi dat

Chon tan sb chuyén mach ]
chuan ky thuat

phu hop

nhiéu,.

Néi dat truc (Vi du dung
chéi than....)

Lap bd loc gitra déng co va

bidn tAn St dung 6 bi cach dién

Ngwei dung nén héi (hoac tham khao y kién) nha san xuat vé nhirng van dé nay.
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Vong bi jo‘ach dién
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O bi cach dién bang nhém oxit

Lép phl oxit nhém cung cap mét dién tro toi thiéu 1a
200 MQ va cé thé chju dwoc dién ap 1én dén 3.000 V
DC

C6 cac bé mat bén ngoai ciia vong trong hoac vong
ngoai duwoc phi mét I&p oxit nhédm cach dién, bang
cach ap dung quy trinh phun plasma tinh vi dé co
dwoc chat lwgng hoan thién vuwot troi.

Pién tr& suat cao

Puoc thiét ké dé ngan chdn dong dién chay qua 6 bi
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O bi bi gbm
Vong thép két hop vadi bi silicon nitride (gém)

* Ngan chan hién tugng phdéng dién

* Gidm chi phi bao tri

 Tang tudi tho van hanh

« Kéo dai tudi tho m& bdi tron

* Gidm mai mon do rung déng

e Gidm nhiét d6 van hanh

+  Gidm mai mon do nhiém ban

* Thich hgp cho méi trwong nhiét do cao va an mon
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Nghién ctru tinh hudng- Nang cap lén siéu dac biét
Nhuw mot vi du vé viéc cai tao, mot dong co khong déng bd IEO 4-cuc, 5.5-kW, twong duong cdp hiéu suat

IEO dang kéo quat trong mdt co s& cong nghiép, d3 dwoc thay thé bang mot déng co nam cham vinh ctru
kha&i dong truwc ti€p (LSPM) dat cap hiéu suat IE4.

==
==
==
T
—

(a) IEO SCIM (b) IE4 LSPMSM
Anh ddng co st dung va dong co sau thay thé:
a) HangA, 132S, IP55, CI. F, 5.5 kW, 380-420V, 11.5 A, 1450 v/p, PF=0.83, Eff.=83.2% (Cép IEQ/EFF3);
b) Hang B, 132S, IP55, CI. F, 5.5 kW, 380-420V, 9.34 A, 1500 v/p, PF=0.93, Eff.=92.5% (Cép |E4).
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Tém tat hiéu suat dong co’ SCIM va LSPM

Trwéc khi thay thé

Sau khi thay thé

Loai dong co’

Cap hiéu suat

Hiéu suat dinh murc

Cong suat dinh mirc

Dién ap dinh mirc

Dong dién dinh mirc

Hé sd céng suat dinh mirc
Téc d6 dinh mirc

Dién ap thycté

Dong dién thyc té

Hé sd cdng suat thuc té
Céng suat tac dung thuc t&
Coéng suat dau vao biéu
kién thuc té

Toc do thyc té

Uuéc lvong tai

SCIM
IEO/EFF3
83.2%
5.5 kW

400V, 50 Hz

11.5A
0.83
1450 v/p
~ 400V
~75A
0,75
3750 W
5100 VA

1472 v/p
<57%

LSPM
IE4
92.5%
5.5 kw
400V, 50 Hz
9.34A
0.93
1500 v/p
~ 400V
~5,5A
0,90
3500 W
4000 VA

1500 v/p
<59%

Pong co ban dau d3 bi chon qud khé
(non tai, murc t3i thap hon 57%) va do
do, mét déng co LSPM 4-kW sé la du
cho &ng dung nay, nhung nguoi dung
d3 quyét dinh duy tri céng suat dinh

murc (5.5 kW)

Hon nira, vi déng co LSPM 5.5-kW
ma@i chay murc tai thap hon 60%, n6 cé
thé duoc hudng loi vé mat hiéu suat
va hé s6 cdng suat tir viéc diéu chinh

dién ap.

B COMO THUONG.
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Tiét kiém va thoi gian hoan von

P P
Lwong dién tiét kiém [kWh/nam] = Hr X LF X <— - —)

Lwong dién tiét kiém [kWh/nam] = 4000 x 0.59 x <
= 1557.6 kWh/nim

n 12
5.5 545
0.832 0.925

Hr

S6 gi&r hoat déng trong nam

LF

Hé sb tai
Cong suét co dau ra

Hiéu suét dong co
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Tiét kiém va th&i gian hoan von

Thoi gian hoan von don

Gia dong co mai(US$)

Lwong NL tiét kiém (%) X gia nang lwong(US$/kWh)

Thoi gian hoan vén don =

= 1.92 nam

$300
1557.6x$0,10 Hr 4000 h
LF 0,59
P S5kW
m 83.2%

7, 92.5%
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Co hoi tai sinh nang lwvgng

Nangvahatdi .

Gidm téc dinh ki

O day, mét tai dwoc nang/ha. Can cé cong suat dé nang tai
théng trong lwc va ham khi ha tai

Céc vi du dién hinh 1a cac hoat ddong cla co cdu can truc
nang ha theo phwong théng ding.

Nang lwong co thé thu hdi gan nhw bang véi ndng lwong
da st dung dé nang tai.

d day, mot tai bi dirng rat nhanh va quan tinh cua tai co khi
c0 gang lam cho déng co tieép tuc quay.

Cac vi du dién hinh 1a cac hoat ddng clia can truc theo
phuwong ngang. (Quan tinh cuda tai, thoi gian dirng va so lan
dirng sé quyét dinh lwgng nang lwgng co thé dwoc thu hoi).

85



- e Pres

) < Global i3
& ‘-Gateway- \%"";3,
B4 CONG THUGHG L 0 healr Lt wOP Ot

r &l

Co hoi tai

sinh nang lwrong (2)

« O day, mot tai lien tuc c6 gang lam tang tbc dong co,
. thwong la do trong luwc.

Giam tocliéntuc . Mot vi du dién hinh 1a bang tai déc xudng, noi dong co
duwoc st nhw moét co cau ham (phanh) dé kiém soat téc do
cla bang tai. (Nhiét lwong tiéu tan béi bd ham coé thé duoc
thu hoi).

O day, hai may thwong duoc st dung dé gitr mot vat ligu
. . ndo dé & mot Iwc cang nhat dinh. Ca hai may sé cung chay
Gilr lyc cang vé phia trwéc, nhwng mo-men cla ching sé ngwoc nhau,

mot may kéo vé phia tr‘u’c'yc, lméy con lai ham nguwoc lai,
qua dé tao ra lwc cang can thiét 1én vat liéu.
Mot vi du dién hinh la day thép |a trong nha may can thép.

- «*a ez
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Thu hoi nang lwong tir Tai sinh

e V@i cong nghé truyén déng méi, nang lwong nay gid day cé thé duoc thu
hoi.

* Yéu cadu mot bd truyén doéng hai chiéu (con duoc goi la bd chinh lwu tich
cuc).

 Chi phi dau tu ban dau cao hon (20-40%) c6 thé dwoc bu ddp bang khoan
nang lvong tiét kiém.

» Mtrc tiét kiem dién hinh cho cac hé théng cé hoat dong theo phuong thang
ding (ndng/ha) la trén 20%
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04. Bom va quat ly tam

Ung dung dong co dién
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On tap kién thirc tir khéa dao tao doanh nghiép
e Bom va dac tinh hé théng
* Dinh luat d6ng dang
90
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Co ban vé bom — Mdi quan hé ap suat va lwu lvong

o ac tinh bom
Cot ap
_hoac

Piém van hanh hodc
diém chu ky

Ap suat thap
Lwu lugng cao

Dic tinh hé théng

Luu luong

S . Apsudtcao , Lam thé nao dé chung ta
A s, W LU lUOg thap thay d6i diém lam viéc ?
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Cac Dinh luat Déng dang cho may ly tdm (Bom & Quat)

e Sy thay d&i vé dac tinh ciia may ly tam dwoc chi phéi béi Cac Dinh luat Pong dang.

e Cacdinh luat nay cho thay hiéu suat bi anh hudng nhu thé nao khi téc d6 cda bom/quat bi thay
déi, hodc khi dwong kinh cdnh quat bi thay déi.

Mdi quan hé giira
e T6c d6 may (N),
*  DPudng kinh canh quat (D)
* Luuluong (Q)
e Cotap (H)
* (Cong suéat (P)

Cho thay ddi vé t8c dd

Quew = Qold + (2¢)

old

Noew
Hnew = Hold* (N )2
old
N
Pﬂew = Pold * (N )3

old

Cho thay d&i vé duéing kinh

Quew = Qold » (=)

Dy,
Hnew=HnId*( )2
Dy

D
Prew = Poiq * (_rmz)i.‘u
Dold‘

B COND THUOHT
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Dinh luat dong dang — Bom ly tam

Cac dinh luat déng dang chi 4p dung cho tén hao ™

ma sat.

T6n hao tinh thi khdng d6i & cac téc do khac nhau.

&

Cﬁté_p
ma sat

Cot ap
tinh

N1

8

% Cit &p thiét ke
=)

Déc tinh hé thong 2
Cot ap tinh hé .

Diic tinh hé théng 1 N4 =0.7 N1
! | !

Diém thiét ké

N1 = Toan toc db
N2 = 0.9 N1
N3=08N1

! !

60 80 100 120 140
% Luu luigng thiét ké

Do dd, nhitng hé théng cé cot 4p tinh thap co
xu hudng dugc diéu khién bang bién tan tot
hon va tir dé tiét kiém nang lwong tot hon
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So sanh cac phuwong phap diéu khién bom phé bién

Van s luu Buding hdi lru

|P~‘lm|

Mtrc tiéu thu dién nang twong déi (tinh
bang %) tai m&rc lwu lwong trung binh 70%
v&i cac phwong phap diéu khién khac nhau

Tiét lwu 89
Puong di tat 82
Diéu khién bat/tat 70
Diéu khién VSD 45
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So sanh cac phwong phap
diéu khién quat pho bién

Ngudn: DOE cai thién hiéu suét quat

Phan trim cong suat toan tai

120

100

80 |

40

20

20 40 60 80 100
Phian tram luu lu'gng toan tai
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DP3c tinh hiéu suat cta quat
thay ddi van dau vao

Ap suit-P

100

40

20

LA L L O L

Pdc tinh quat
VIV m& 100%

20

40 60 80 100

Luu lugng khi - Q
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Pudng dic tinh quat cho cdnh chép dau vao va dau ra

100

&

Ap suit- P
5

20

Ty rTrTnrrrryi

20 40 &0
Lu'u lwgng khi - Q

Cénh chop daura

Ap suat - P

R [ R P I R VR o

20

40 60 80 100
Lvu lugng khi - Q

Canh chép dau vao

97



8 goupy @

1 o Pl el
B otun TN Y e COND e LI O CUSC

? V4 ? s V4
Phan rng cua canh chép L =y
90 '/‘—"' //'// ;/“/
80 //' i 7
] g
70 £ /;/g Q?r‘i(‘
® ‘6 / s A A -
o I ./ / ?e‘/’
A —— 50 / A Y
ey Digu khién dau vao § 4 <7
4 canh ddi song béng canh hudng tam é io . / s
o} | d
sl / 2
W 27
I 20 / otd
1/
¥4 £ e
A 10 <z
#
— —— 0 10 20 30 40 50 80 70 80 90 100
2cénhsongsong 4 cénh song song Cénh don B i o
0 18 36 45 54 72 90
D6 md canh chdp (tinh bing d6)
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100
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Pac tinh hiéu nang cua 100% t5c 60
? N AN 80
quat st dung bdé diéu
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a 40
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20
0
0 20 40 60 80 100

Luvu luvgng khj -Q
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Cac ky thuat t6i wu héa dién hinh cho hé thdng quat hién hiru

. CO HOI KHUYEN NGHI

1

2

Thay thé canh quat Phu hop nhat cho (d6ng co) 200 kW tré Ién va khi thiét k& canh quat méi s& mang lai hiéu suat cao hon.
Thay thé quat Phu hgp nhét cho céc quat nhé hon 150 kW va cho cac quat d3 cli hodc dang xuéng cap.

5 £ [ £ A PPN . B R e . o 5 =

Thay d8i t§ 3 truy2n déng dai Ph\u hcl;‘)knhat khi d& co san truyén dong dai, phu tai c6 dinh va quat bi chon qua c&, dang dung chép lat lam co ché
diéu khién.

Khi quat hién tai bj qua khé va dang dung dong co truyén dong truc tiép cé cong suat tir 190 kW tré xudng. St

(e Gl R COTEERN | e i i e it e s it sy i 12 iGiw

Phu hop nhat cho déng co quat tir 300 kW tré xudng, véi mot hé théng can lwu lwgng thay déi
Chuyén sang diéu khién VSD KHONG SU’ DUNG Bién tan voi hé thdng da chay ddy tai, dudi mot phuy tai 6n dinh, hodc khi chi cé céc bién dong
lwu lugng nho.

Lap khép ndi thay luc Phu hop nhét dé thay d6i t&c d6 trén cac dong co |én hon (>200kW).

100
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May ly tam: Cac truwong hop

Chudi gid tri ndng lwong vdi ton that

Tién/got canh quat

Xay dung duong cong thoi gian-lwu lvong cho cac giai doan lvu
lwong thap

Cac bom gidi nhiét song song tai cong ty hda dau

Quat hut may say tai nha may ma kim loai

Cac bom nuwdc bién gidi nhiét tai cong ty héa dau
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Trwérng hop 1 — Cac ton hao trong chubi gia tri nang

lwon R . :
rng Bo'm truwc ti€p véi diéu khién lwu lwgng bang van tiét lwu
B Tén hao trong: Qua trinh truyén dong thé hién tiém nang tiét kiém nang lugng chinhl
i Vi du:
. May bien ap « DGi v8i mdt hé truyén dong téc do cd dinh thong thudng cé diéu khién
o A - luu IUerg bévng van tiét luu, 285 % cong suét hiiu ich dudc cung cap dudi
265% Péng co dang dién nang
" «—> « Can bang nang lugng cia mot may bom (van hanh & téc do khong doi)
\ Bom tré nén ngay cang bat Igi, khi ludng moi chat can bdm cang thap
160%
+—> =T

Tiét Iwu |
100% | ﬂ
[}
Bidu khién van tiét luu %

Ning lweng cé ich (toan phan)
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Trwong hop 1 — Cac ton hao trong chubi gia tri nang
lwon e e e s
wong Bo'm truc ti€p véi diéu khién bang bién tan
Cong sult vao Qua trinh truyén dong thé hién tiém nang tiét kiém nang lwong
chinh:
160% Ton hao trong: Vidy:
Méy bién 4p - V6idiéu khién toc do dién t&, cong suét dién dau vao chila 160% so
158% vGi cong sudt hiru ich can d& bom méi chat va téng ton hao duoc
" 8 giam xudng con 1/3.
| 152 B6 truyén dong Chét lwong quy trinh dwoc cai thién.
«—=

M ~ =
. bong co |
| Lz s f:%r
—¥
H I I

Tiic d thay déi

Diéu khién thay déi toc 6

Cong suat hivu ich (toan phan)
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Trwéng hop 1 — Cac tén hao trong chudi gia tri nang

lwong ,
Bom ly tam: Tiét lwu véi VSD

110

Téng luu luigng oo hoc

Néng lugng tiét kiém

Nhu cau ning lugng (%)

s 23 38583

Nhu ciu néing lugng khi
diéu khién bang bién tan

© www.renac de

Chuy:

e Phan I&n khoan tiét kiém duoc
thuc hién chi véi mirc gidam 50% .

e VSD hiém khi chay dwdi mirc nay.

* Hé théng dudng di tat tham chi
con té hon!

Ngudn: RENAC
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Trwong hop 2 — Tién/got canh quat

. Céph quat cpa bom sé dat hiéu suét cao
nhat khi & gan dwong kinh toi da.

+ Canh quat nh6 hon sé co hiéu suat nho
hon, nhung tbng mic tiét kiém nang
lwong cuta hé thdng tét hon.

« Thay thé ho&c tién/got canh quat la mot
st Iwa chon thwong dung cho nhitng tbc
dd co dinh

Hidu suiit

Bic tinh can hé théng
ding van tiét luu
Biic tinh can hé thing
khéng ding van tiét luu
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Treeong hop 2 — Tién/got canh quat

K M6t may bom nwéc mudi tai hé théng phan phdi nwéc ngu’ng\
clia xwéng mudi da bi chon quéa c& va gay ra cac van dé vé
bao tri.

+ Canh quat da dugc tién/got

« Co6ng suat dong co can thiét dé kéo véi cu hinh bom méi da
gidm tir 110kW xudng con 75kW

+ Hoan vén trong 11 ngay. /

Ngudn: UK EEBPP GPCS300 Tiét kiém nang lvong théng qua gidm kich thudc canh quat
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Biéu do Iwu lwong bom

« Co6 thé hiru ich trong viéc tim hiéu cac yéu cau vé nang
lwong cuia hé thdng déng co.

» Khoang thoi gian ghi nhan biéu dd lwu lweng phu thudc vao
san xuéat va cac yéu cau van hanh khac.

 Ngoai ra, hdy xem xét di¥ liéu c6 san va liéu co6 can lap dat
thém thiét bj do lwong hodc phép do bd sung hay khéng.
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Pac tinh lru lwong — thoi gian

Bang cach theo dbi téc do dong chay
theo th&i gian, mét dac tinh "thoi
gian-lwu lvong" duwoc xay dwng

Hiéu dwoc cac yéu cau vé luu luvong
thay dbi nhw thé nao theo thoi gian
la mot yéu tdé quan trong trong viéc
t6i wu hoa cac hé thdng chét 16ng

Luu luvong dinh muc

Lwu lvgng dinh

/

N

S8 gid hang ndm trén mét luu lwvgng nhat dinh 8760 h/ndm
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Trwérng hop 3 — Toi wu héa bom dé xi ly lwu lwong thap

So dd #1 cho thdy mét may bom 16n van
hanh 8.760 gi® méi nam tai murc lwu lwong
140 I/s — tdng lwu lwgng dwoc biéu thi bang
dién tich dwéi dwong dac tinh.

So d6 #1

=
o
oS

Lwu lwgng vao va lwu
lwg'ng may bom (1/s)
3

10,000

0 5,000
Thoi gian (gio)

So db #2 cho thay téng lwvu lvong twong tw dwoc
bom bé&i hai may bom.

May bom 140 I/s chi van hanh 2.000 gi¢ mdi ndm
va mét may bom nhd hon cé dinh mirc 60 I/s van
hanh trong 6.760 gio.

So do #2

150

50

0 5,000 10,000
Thai gian (gio)
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Trwéng hop 3 — T6i wu héa bom dé xtr ly lwu lwong thap

* Bom 85kW, dinh murc 270 I/s tai 2 bar.
» Bom van hanh & cong suat toi da véi lwgng nwéc dw thira chay
qua moét dwong di tat.
* Quy trinh thwe té yéu cau:
v 260 I/s cho 3 thang mdi nam
v' 160 I/s cho 9 thang mdi nam

Chi phi ndng lwgng cha may bo'm 1a bao nhiéu néu chi phi dién 13 0,1 USD/kWh?
(b6 qua ton hao ddng co)

Lwu y. K§ sw bao tri da tim thay mat dong co dw phong trong kho (55kW, dinh mirc & 170 I/s & ap suét 2 bar)

110
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Trwérng hop 3 — Toi wu héa bom dé xi ly lwu lwong thap

Giai phap

Trwdo'ng ho'p hién tai 85kW x 8760h x USD 0.1 =USD 74.460
Trwong hop méi 55kW x (3/4) x 8760h x USD 0.1 =USD 36.135
85kW x (1/4) x 8760h x USD 0.1 =USD 18.615

Tong (cho trwdrng hgp méi) = USD 54.750

Tiét kiém =USD 19.710
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Nhiéu bom mac song song

3

Thuong dwoc 1&p dat dé cung cip dw phong,

cho phép luan phién cac may bom va bao tri. Sh

C6 thé dap tng Iwu lweng tét hon véi quy trinh.

&

Cho phép linh hoat v&i cac yéu cau thay dbi. sudt

g
i
\

Thuwong la mot co hoi tét dé tiét kiém nang
lwong {]

Cac hé théng mé'c; song song thuong dUoC t0i (g e bem
wu hdéa cho mét s6 Iuo’ng may bom cu thé. Van

hanh khac di cé thé gay ra nhitng hau qua

nghiém trong vé coéng suét.

gp.l
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Bién tan cho cac hé théng nhieu bom

St dung bién tan dé diéu khién ap suét s& lam giam nhu cau dién nang bang cach giam lvong nang
lwong thay lwe thye té dwoc tao ra.

Hé théng bom dung 1 bién tan Hé théng bom dung 3 bién tan
Cdac bd truyén dong chia sé thong tin nhu trang thai, mirc d6 wu tién,
thoi gian chay, phan héi....
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Trwong hop 4: Hé thong bom tai nha may san xuat nhwa

Cong ty lay nuwdc tlr con kénh gan dé.

St dung mot trong hai dong co 315kW. (M6t chiéc dy phong)

va cung cap lwu lwvgng 6n dinh 2100m3/h.

Do6i nang lwong da yéu cau ban toi wu héa hé thong bom.

Ban cé thé xac dinh dwoc nhirng co’ hdi nao?
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Trwong hop 4: Hé thong bom tai nha may san xuat nhwa

Cac phat hién:

* Quy trinh yéu cau trung binh 700m3/h

 Luu lwgng dinh 1000 m3/h ghi nhan trong thoi tiét khac nghiét
* Nudc thira dugc bom trd lai bé hut dau vao qua dudng di tat
* Dong co khéi dong truc tiép

¢ Bom duoc van hanh luan phién & ché dé thuwong
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Trwong hop 4: Hé thong bom tai nha may san xuat nhua

6 hé thé EE 5 w i 700 m’/h
So’ d6 hé thong 2100 m’/h m’/

315 kW

Chu trinh
315 kW

Ngudn

116
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Trwong hop 4: Hé thong bom tai nha mdy san xuat nhua

Cac co hobi Két qua
* Thay déi kich thwdc 1 bom e T3t 1 bom
Thay déi kich thudc 2 bom
Tién/got canh bom trén ca 2 bom
Lap bién tan cho 1 bom

Lap bi€n tan cho 2 bom
Tat 1 bom

117



& ciobal
& '-Gateway!

B COND THUOHT

LY Sty AN

oy

Trwo'ng hgp 4 — Bai hoc kinh nghiém

Hiéu rd nhu cau cla tai va biu do tai 1a rat quan
trong dé xac dinh phuwong an phu hop nhét.

Céc can thiép vé hiéu quad nang luvgng ddi khi cé thé
bao gbm viéc tang cwdng va cdi thién cac hoat dong
bdo tri.

nang lugng (EnMS).

Ap dung MSO cé thé 1a mot diém khéi dau tét dé tao
doéng luc cho cac cong ty trién khai hé théng quan ly

B4 CUNG THUOND i

LY Sty AN

- e, o
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«Gateway B
Pusciod by G el Lt 0P C0C
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Van dé dién hinh — Bom qua co

Biéu hién

Tiét lwu nhiéu, di tdt/hdi lvu qua murc, chu ki van hanh thap, tiéng
6n 1&n, thay vong bi/phdt thudng xuyén

Nguyén nhan

Két qua

Giai phap

Thiét k&, thay d8i yéu ciu san xuat, thay thiét bi Ién hon sau khi
héng hoc

Tiéu thu nang lvgng qua murc, chi phi bdo tri cao hon

Thay thé& bang bom cé c¢& phu hop, tién/got canh bom, 13p bién tan,
|3p bom moi nhé hon
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Cac van dé dién hinh — Xam thuc

Biéu hién Tiéng 6n

Nguyén Ap suat clra hat qué thap
nhan (NPSchu,C < NPSHyéu ad)
Két qua Bom hong nhanh hon
Giai phap Tang 4p suat dau vao

e Giadm cot 4p dau hut
e Gidm t6c d6 bom

*  Lam mét chat long

e Chinh &ng dau vao

e

B COND THUOHT
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Trwérng hop 5 — Quat may siy

Van diéu tiét hé théng & sau quat dang mé 40%.

Mot quat hat 125 kW cdia may sdy trong nha may ma kim loai dang
van hanh véi van diéu tiét dau vao mé 30%.

¢ Cdac yéu cau cua quy trinh |a 6n dinh khi quy trinh dat dén nhiét d6 va

diéu kién van hanh binh thuong.

Quat truyén dong bang day dai.
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Trwong hop 5 — Cac co hoi

Chién lwgc FSO Tai sao phu hop ? Tai sao khong phu hop ?
(1) Canh huéng dong dau |Lam gidm céng suat Céc canh hwéng dong dau vao van sé
vao bién thién gan nhu déng, gdy ra mot s6 tén that
(2) Biéntan Don gidn vé mat co khi va twong  |Khéng cé sy thay d6i trong quy trinh va
d6i dé trién khai s8 ¢d tai ky sinh

(3) M& céc van diéu tiét  |Lam cho cdng suat cla quat phu

va thay d6i day dai va puli [ hop véi nhu cau cla quy trinh va
nam bat tiém nang tiét kiém nang
lvgng moét céch hiéu qua vé chi phi
(4) M6t chiéc quat méi | Cong suat quat s& phl hop véi nhu | Qud d&t d6 dé bién minh chi dya trén
duoc lya chon t8i wu cho |cau cda quy trinh tiét kiem nadng lvong.

phu tai

122

& 2 Global
‘. Gateway Sl

B COMO THUONG.

e Earinpane Ui

o N °

Troeong hop 6: Bom nuéc bién tai nha may héa dau

Nwéc lam mat dwoc cung cap cho moét nha may hoa dau thong qua mot
tram bom nwdc bién.
Tram bom bao gdm 6 bom truc dirng 6.6kV tir 825 dén 925 kW, tiéu thu

khoang 13% téng murc tiéu thu nang lweng clia nha may.
Trong diéu kién binh thwdng, 2 may bom van hanh va cac may bom dwoc
luan phién thwong xuyén.

DPdi ning lwvong da chon hé théng nay vi né it rdi ro hon cho san xuat
nhwng lai tieu thu mot lwgng nang lwong lon.

Co co hdi nao cho MSO?

123



8 fm @
Trwo'ng hop 6 — Co’ hdi MSO kha thi
Cho hé théng dong co:
 Van hanh & diém hiéu suat toi wu
« Cai thién hiéu suat bom
« Lap dat bién tan
« Nang cép dong co 1én loai hiéu qué hon
124
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Trwong hop 6 — Cac phat hién

* Cac may bom dang cung cip nhiéu hon lvu lwong thuce té yéu cau.

 Tat cd cac van déu bij tiét lwvu con khoadng 60% d6 mé.

« Ong gbp duoc thiét ké rat tét, nhung d3 phat hién duoc ro ri trong mang

lwdi dudng 6ng xa.

« Bom duoc 13p ddt vao ndm 1963, 1982 and 2009, véi hiéu suat khac nhau.
« Hé théng bu cosphi ldp d&t nam 2017, cai thién tir 0.7 dén 0.98.
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Trwong hop 6 — Phan tich

Tiéu thu nwérc thye té
m3/h

CDU-1 500 Dung dong hd do lwu lwgng di dong
CDU-2 570 Thiét ké

VDU 385 Uéc luong 60% thibt ké )
% Triéu 245 Dung dong hd do lwu lwong di dong
EEA 1700

Cum Refomer 1200 Ddng hé do lwu lvong (Ivu y 2)

Cum Coker 2800 Uéc lwong 70% thiét ké

Téng 5700

Cac yéu cau lam mat thyc té
da duoc xac dinh.

Diéu nay cho phép Ban ndng
lwong diéu chinh dau ra cda
bom nudc bién dé phu hop
V@i yéu cau.
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Truwong hop 6 — Két qua

Co hdi tiét kiém TKNL hang Tiét kiém tai chinh Hoanvén
[kWh p.a. ] [EGP p.a.] [nadm]

1. Diéu chinh d6 ma& van xa 750,000 530,000
Zi'af]h;a:ayn:a,bdm trong tho 2,730,000 1,900,000
Bo'm nudc g € may
bign 3.5t dung bam nho hon co 1,480,000 1,000,000
hiéu suat cao hon
4. Thay thé van tay bang van 518,000 366,000

diéu khién dién

« Co hoi 1 va 2 trién khai ma khéng tén chi phi.

0 0
8,000,000 8
3,000,000 9

+  Tbng tiét kiém chi phi la 2.430.000 EGP (twong dwong 3.480.000 kWh) méi nam.
+  Co hoi 3 va 4 sé dwoc xem xét khi thay thé 2 may bom cii (tr nam 1963).
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Trwo'ng hgp 6 — Bai hoc kinh nghiém

Do lwdng va hiéu biét vé cac yéu cau cla
tai la dieu can thiet cho ket qua thanh cong
clia mot duw an toi wu hoa.

Phwong phap MSO cé thé cung cap hd tro
t6t dé trién khai van hoa cai tién, dac biét 1a
& cac cong ty lau doi co stre i 1on dbi voi
sy thay ddi.
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Tong két & Thao luan
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05. May nén khi

Ung dung dong co dién
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On tap kién thirc tir khoa dao tao doanh nghiép

80% nang lvgng dau vao bi mat dwdi dang nhiét

Khi nén dat gap 7 [an so vdi dién

Mua may nén khi dwa trén chi phi vong doi, khéng phai gia mua thiét bj
ban dau

Van hanh may nén khi truc vit ngdm dau
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Chuyén ddi ning lvong khi nén _ _75kWra
n 86,5 kWwvao
n=8,7%

86,5 kW,

/ 7,5 kwt<’)’n hao

15 kW,

N 5w

co ich
Khi nén la nguén nang lwong dat dé NHAT
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Chi phi vAn hanh may nén khi dién hinh

Hang muc : May nén khi truc vit 160kW giai nhiét bang khéng khi
Chu ky: Day tai & 7,5 bar, 4.200 gi®/nam, khéng tai 4.000 gio/nam
Pinh murc: $ 0,13/ kWh

Cong suat day tai: | 182,5 kW

Lwu lwong: 30,3m3/ m

Suét tiéu thu dién:

6,02 kW / m3/m

Gia nang lwong:

kW x hours x rate

Gia nang lwong :

$ 134.000 mdi ndm

So sanh véi gia mua = $ 126.000
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Bi€éu d6 vung van hanh may nén khi

.
-
L}

Ap sudt (bar)

7
S
e,
P,
(" "

2 ”:"ff’é"?’:’;{ \
il o’
L

St s N

ol

Ll

L1 1111l

10 100 1,000 10,000 100,000
Céng suat nén khi (1/s)
134
e o n
Dai hiéu suat
’ Dai luu lugng SPC 5 =
Loai (m3/h) (kWﬂDDma.\'h) Hiéu suat non tai
Quy tac tét khi danh gia 225 15-16 ot
xem may nén khi cé phu PRcb g bk tron 25-250 11-13.5 L
. . Lo o % 250-2500 10-11.5 R4t t6t
hop véi quy moé hé thdng SoE TR n
lap dat hay khong THIC VI Tigam a8l 25250 11135 | Trung binh
250-2500 10-11.5 Trung binh*
o 25-250 12-15.3 Tét
Truc vit khdng dau
250-2500 10-12.2 Tét
) 500-2500 11-13.5 R&t tot **
Ly tam s
>2500 9.7-11 Rt t6t
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Diéu khién thay doi toc dd

e Hiéu suat non tai tét hon

 Duy tri dp suat chinh xdc hon

« Khéng hop sé

* NHUNG tiéu thu cao hon khi day tai
« KHONG phu hop dé cap tai nén
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Diéu khién mdy nén thé tich

120% -

100% -

80% -

60% - = Bién tan

—— BaY/tit tai
e TEL iU dfEU Va0

% Cong sudt day tai

0% -

20% -

0% 20% 40% 60% 80% 100%

% Dhu ra day tai
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Hé thong khi nén dién hinh
B4 loc thch cin c6 Van xa Loc byi
biy xa day Burding Gng duf phéng béo tri
Piém két ndi
Hhid ngodl l‘ . Hav sy H::::al :;thulém
(loai khéng thoat khi)
', Loc tach dau cé by
Gng mém 4 xa day
Thing gom dau
Loc hoi déu
Van xa nudc ty Bin:‘::lin
dng (tir tinh)
Budng dng
/ dy phing
bao tri
Binh tich ap
phy _
> 4
Sir dung khi tai fa "
- éni
néng, khéng lién tyc F uﬁ:&“m‘w
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Danh gia hé thong khi nén

« Hiéu cac tac dong cta hé thdng khi nén dén dong co

« Hiéu cach Iwa chon va diéu khién may nén khi mét cach tdi wu dé& dap ng cac yéu

cau thuc té

« Hiéu cac van dé cla hé théng sé cé tac dong I&n nhu thé nao dén sb gio chay cla

déng co.

Hoc cach d&t cac cau hdi thich hop vé hé théng khi nén khi ban
di kiém toan dong co — ban sé khéng bao gio’ bi tv va ban sé
hoc dwoc nhieu hon vé cach thirc hoat dong clia nha may!

139



LR s
& : cioval s
e - Gateway — 18 0o i el

i CONT NEe LIEN WOP GG

Toi wu may nén khi

P wnh e

Thiét bi st dung 1

Binh tich ey o Kl
May nén khi
anh  Locbui | Thigt bj str dyng 2

= G 2

St dung it khi hon

T6i wu qua trinh sdn xuat khi va diéu khién mdy nén
Cai thién chat luvgng khi nén cho quy trinh

Thu héi ndng luvgng tir nhiét nén
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St dung it khi hon

P wnNh e

Loai bd ro ri
Co lap thiét bi khi khdng st dung
Loai bd cac muc dich s&r dung khong phu hop

Gidm nhu cau gia (nhan tao)
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RO ri

Lugng khi that thoat & 6 bar (g) . o
- (m*/phit) Cong suat ton hao (kW)

DPuong kinh 16 ro

Imm
2mm
3mm
4mm

6mm

LS ro canh séc
Hé s6 0.61

0,040
0,16
0,35
0,63

1,42

L6 rod canh tron
Hé s6 0.97

0,064
0,25
0,56
1,00

2,26

Céng suat trén truc
6.2 kW/m3/phut

0,25 dén 0,40
0,62 dén 1,5
2,2 dén 3,1

3,9 dén 6,2

8,8 dén 14,0

Coéng suat téng thé 7.1
kW/m3/phut

0,28 dén 0,45
1,1dén1,8
2,5 dén 4,0
4,5dén 7,1

10,0 dén 16,0

M6t 16 ro co thé nghe thdy (+3mm) sé tén thdt 12.000 USD mbi ném!

Véi gis 0,10 USD/kWh,
mat 16 ro 6 mm gay ton
kém hon 90.000 USD
mai nam tién dién cong
thém dich vu bao tri cho
thiét bi khi nén

B COMO THUONG.

< Global
‘-Gateway-

142
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Uéc tinh lwong rori

* Kh&i ddng may nén khi khi khéng c6 nhu ciu nao trén hé thong (khi tat
ca cac thiét bi dau cudi sir dung khi nén déu tat)

RO ri (%) = [(T x 100)/(T+t)]

T—Thoi gian bat
t— Thoi gian tat
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Quan ly ro ri khi nén
+ Khéng thye té khi loai b toan bo khi nén

+ Khéng nén qua 10% nhu cau san xuét trung binh trong mét nha may binh
thuwdng

+ Céac hé thdng I&p dat cong nghiép dién hinh sé& co ty 18 ro ri tr 15% dén 50%
(da do duoc trén 80% trong mét trwong hop)

« Tién hanh kiém tra ty & ro ri thoi gian gidm ap khi chay khéng tai hoac ghi div
lieu

+ RO ri s& quay tré lai nhung hiém khi & cung mét chd

+ Phai tién hanh cac kiém tra rd ri thwdng xuyeén, lién tuc
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Co lap thiét bi khi khéng str dung
C6 lap khi nén may moc san xuét khi khéng st dung

Khéng c6 cadm bién lwu lwong

Str dung van diéu Khéa/chuyén mach cach ly
khién tai ché dwoc

didu khién bi Khéng c6 nguwoi van hanh (Tam 16t bao déng)

Tat khi nén cung v&i dén khi moi ngudi vé hét

S dung phwong phap twong tw cho cac vung/khu virec khéng stir dung
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St dung khi nén khong phu hop

* Lam sach

« DAy san pham

« Théng gié-lam mat ngudi va san pham

« Suc son hodc rira bé

« Di chuyén san phdm & khuc cua hodc bang tai
« Gil» san pham di dung hang

« St dung khi & ap suat cao hon mdrc can thiét
« Tao chan khdng quy mé Ion

LUU Y — Dwa ra mét giai phap thay thé

< Global
‘-Gateway-

B COND THUONG e by

[y Ssiery A

@
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Thoi khi

¢ S dung voi phun ting cwdng (cé thé tiét kiém tai
40%)
* D3y san pham
* Lam mat

* Yén tinh hon, khac phuc tiéng 6n trong khu vuec

S dung luwdi chan khi & ap suat thap

* S&r dung quat

* SUr dung suing théi khi 4p suat thap, an toan va yén
tinh hon
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Toi wu diéu khién may nén khi

Biéu dd nhu cau

Biéu dd ap suét

Diéu khién may nén

Cai thién xtr ly khi

S dung binh tich khi mét cach téi wu

148
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Biéu d6 nhu cau

Cong sudt biéu kién (KVA) véi Cing sult tic dung (kW) Téi nén ~ 30kW Biéu do tai hang tuan —
nha may ma

C6 thé dwoc st dung
de:
Xac dinh cac co hoi cai

tién

Xac dinh ton that
Uéc tinh cac yéu cau
vé c& may nén khi
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Biéu do ap suat hé thong (dién hinh)

Cung cip Nhu cau
7.5 bar
Dai van hanh
may nén khi
Ton that ap suat do: T _
, , Ap suat bj giam do: b
Loc qua murc giai nhiét sau, b tach,

may sdy, bd loc

Ong c6 dwdmng kinh nhd hodc bi

gép 5.8 bar Syt ap hé théng phan phai
B S R B : A sird &i khéng diéu chinh
Khép noi nho gay can tré cuc bo T xR Mg s Shveh)

S4bart
FRL, van, 6ng mém, khdp ndi
giam ap (sir dung cudi cé diéu
chinh)
5.1 bar™-

150

R . Global
& " Gateway-
B COND THUOND. - ('.T_"'.._.

Toi wu ap suat hé thong

Giam ap suét hé théng = Gidm chi phi nang lvong

9
8
7
56
& 5
4 " . .2 ~
s 3 Khi gidgm 1 bar sé
2 tiét kiém 6-7% nang
1 lugng”
o Ll L o L Io o 4 IB J
F RS RREE B B

Pién nang tiéu thu
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DPiéu khién nhiéu may nén khi (MMC)
MMC: Lgi ich kinh té tir viéc giam ap suat

Dai ap sudt van hanh dién hinh Vdi MMC, ap suét tong thé cia hé
Ap suét thyc 1a 1.5 bar hoéc 20 psig théng c6 thé dugc giam dang ké

Ap sulit trung binh Ap suét trung binh
Ap suét t6i thigu Ap suét t6i thiéu cia
hé théng hé théng
. May nén khi

Piéu khién ndi tang truyén théng McC
Bo diéu khi€én may nén da ning Atlas Copco Electronikon
152
- v =
s+ Global NP
ﬁ '-Gateway- Q‘"?

B COND THUONG e by
e i e

Binh chira khi nén

« Luwa chon kich c& dé ngan may nén khi
doéng cét chu ki qua nhanh

« Kich thwéc dién hinh (lit) bang 6-10 1an
lwu lwong dau ra ctia may nén (I/s)

« Pam bajo cac bir]h chira dwoc xa can
nwéc tot, 50% day nwdc = giam 50%
kha nang lwu trir khi

» Binh chtra chi c6 thé hap thu cac dong
lwu lvgng dinh trong théi gian ngan
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Lwu trir: H6 - H6 chra

H& Ho chira
THU KHI CHUA KHI
8.2 Bar . B.2Bar . 6.28Bar
Ap sudt 1am viéc Ap sudt luu trir Ap sudt lam viéc
—0 £

—Q0>» oidu khign =M
_o_”) trung gian —0'“‘
—0M —{0M
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Can than v&i cac van xa dang mé!

» Mot van mé& dé xa nuwoc co thé ton chi phi hang thang nhiéu hon
gia tien moét bd xa tw déng giup ngan ngtra that thoat khi nén
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Thu h
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R ) ; Sugi dm
Lam nong nudGc khong gian

Toa nha
Sdy tai Sl dich vu
tiéu chuan
Cac tuy chon
Xl:F |§/ kh|’ nén thu hoi nhiét QUY tr‘lnh
tr may nén khi
Gia nhiét

Say tich hgp

TeTAe) k7 Gia nhiét s@

b6 16 hai

Nudc cap Khong khi cho
qua trinh chay
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Tong két & Thao luan
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06. Truong hgp toi uwu Hé thong

dong co (MSO)

Ap dung cho dong co dién
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MEASUR (céng cu phan mém)
O MEASUR

https://www.energy.gov/eere/iedo/iedo-software-tools

ENERGY |-
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Vi du MEASUR- Ddng co’ hiéu suat cao

Expiom Opporindes. Modify AN Condions Hew Motar i swas |
N e Fapart e St bezmaria
Operstions ® Pump Fas ® Motor ® Fioid Data ®
BASELINE NEW MOTOR " HELD
Baselina
Line Frequency o ¥ LineFrequency 0 7]
Rate Motor Prwwas i v Flated Mistor Py 0
Mater RPM i I Metor RPM Parcaci Saergn (%) —
oo e o -
Fakes Veltage 0 Fisted Vit 1 - o
FulLoad Ames E10) Fus-Losdt Amps £ i) ]
[ o oF
Vi 5 grmater i 3% Smers S estimaied FLA (B A] Conveaes i e Estimate wr 0y
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Vi du MEASUR: Bién tan st dung cho Bom

mEBULTE sanKEY HEL®

— Tanesen. Hne VID Invinad of Throule
Misahcanen Hame Pscers Savegn (% _—
A
B install VFD
w1 T8
[— " ]
ar [oF
Fiow e i He 1t D)
ai = ma [0
a =3
e n £
e st
- ) ]
> n u
Mot O s Eflzncy ]
et Crin " L) L)
L]

P Type Frump Eficny

Adust Opetabenal Dats

Install Morw Emciest Motor
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Vi du MEASUR: Khao sat ro ri khi nén

_ﬁ COMPRESSED AIR - LEAK SURVEY
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Vi du MEASUR: Nang cap day dai truyén dong

_@ MOTOR DRIVE COMPARISON

MOTOR PROPERTIES RESULTS Lu:__ |
[e—— Wee T
Elecvesy Cout Percent Savings
Wokor Fawer s
Porsent Loaded M
Cumenn Drree Type UadSed Dowe Type =
et Dove ] [roncned v pea Do -
== L
Cumess Coiee 1
] ™ ym
Saan = -
A Do
W o7 s
- . B
- wan e
0 wr suon

Mot

Amoremon e av Re v 2zt # 3amer crece wme

o ¥ AhxE b e abript g Chage e
N o e K s
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TUYEN BO MIEN TRU

Tai liéu nay duwoc bién soan trong khuén khé Dw an “Day manh
hoat déng tiét kiém nang luong trong cac doanh nghiép céng
nghiép 1én théng qua hé thdng quan Iy nang lwvong va toi wu hoa
hé théng va thuc hanh tiét kiém nang luong trong cac doanh
nghiép vira va nho tai Viét Nam” (Du an |IEEP) do Lién minh chau
Au (EU) tai trg, Bé Céng Thuong (B CT) quan Iy va Té chirc Phat
trién céng nghiép Lién hop qudc (UNIDO) thuc hién. Ni dung tai
liéu hoan toan thuéc trach nhiém clia Dy an va khéng nhat thiét
phan anh quan diém ctia bat ky ca nhan hay té chirc nao.
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CAM ON

Két thuc ngay 1

Cam on sy tham gia cla ban!

Hen gap lai cac ban ngay mai!
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On tap ngay 1

* Cau hoi?

* Binh luan?




B CONG THUOHG

< Global @
‘+Gateway| 160kt Tt
G ss G0N Ml LIEN P G

Chuong trinh Iam viéc ngay 2 — Budi hoc trén 16p

Ngay 2 — Ly thuyét tai l&p

08h30

On tap ngay 1 (Q&A)

08h45

Chat lwgng dién nang

29

26

13h15

Cac trwdong hop: Tai chinh dw an

93

10h15 Bdo tri va sira chira 30 55 26
10h55 Bao cdo phan cong MSO 56 75 20
10h45 Gi6i thiéu vé tai chinh dy 4n 76 92 17

93

13h45

Trinh dién cac cong cu do lwdong

94

98

15h15 Trinh dién cac cong cu do lwdng 99 100 2
15h45 Chuan bj tham quan hién tredng 101 104 4
16h15 Cac budrc tiép theo 105 108 4
16h30 Két thuc 109 109 1

B CONG THUOHT

I. g .'
+ Global @
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07. Chat lwgng dién nang

banh gia dong co dién
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On tap kién thirc tir khéa dao tao doanh nghiép

& clova (s
'-Gateway- Wil
B CONG THUOHD =T Pt re im0

Dinh nghia chat lwong dién ning

T géc d6 chat lwong:

C6 thé dwoc dinh nghia la viéc do
lwong, phan tich va cai thién dién
ap thanh cai dé duy tri dang séng
hinh sin cGa dién ap va tan sé!
dinh murcl.

Tai may phat

Khi xét ttr géc do twong thich:

D6 1a kha nang cla mot thiét bi hodc hé thdng hoat déng
on dinh trong méi trwdng dién tw (EM) cla né (khd nang
mién nhiém) ma khéng tao ra cac nhiéu loan dién tl cho
céc thiét bj trong méi triwdng dé (phat thai)2

Tai diém st dung

1. Masoum et al. Chat lwgng dién nang trong hé thdng dién va
nha may dién

2. Uy ban ky thuat dién qudc té (IEC)
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Kha nang twong thich dién ti

Mirc tuong thich

Cac mirc thir
mién nhiém

& Cac mi¥c hoach dinh

Xac suat

Mirc 46 mién
nhiém cua
thiét bi

Mifc d6 nhiéu
hé théng

SmeAsememmcmmmmm——————

Gidi han Mifc dd nhiéu
Ngudn: Khéa hoc chat lugng dién ning UNIDO : Nam Phi 2020

Y
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Céac dang sw co chat lwong dién ning
Chat lvgng dién nang
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Bién do dién ap
| Manan

Dién 4p trang thai 6n dinh khéng gan vai dién dp danh dinh L

¢ Diéu chinh dién 4p hé théng

R Mu"vnvnvnuh\;

Giam ngan han bién do dién ap (Sut ap / vong ap)

» Ngan mach thodng qua — Chim, sét, cac nguyén nhan khac n ﬁﬂ

* Khai déng cac déng co rat 1én Vﬁv v UU%HV

* Van hanh céc tai gian doan 1&n (vd 10 hd quang)

* Dong dién may bién ap

Tang ngan han bién do dién ap (Tang ap) Anh.h:g:i;i;?ﬁn;h:g‘ig:ntgaj;

¢ MAt tai I&n dot ngodt
. R R . , e C6thé gay ting nhiét lam gidm tudi tho
* Tang dot ngdt ngudn phat thiét bi

* Gidm hiéu suat dong co
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B chinh lwu chu dong VSD Front End

B& bién déi phia ludi B6 bién d@8i phia may

nerires [IEE¢EETY.
KT KERFAT

+ Con dwoc goi la bd truyén déng hai chiéu hodc bo truyén ddng tai sinh

» Ung dung pht hop - Cac trng dung VSD mdi, noi phanh tai sinh dugc xem xét dé
cai thién hiéu suét téng thé. VSDs v&i bd chinh lwu chi ddng c6 san tir hau hét cac
nha san xuat bién tan 1én dén 500kW, tuy nhién vé&i chi phi gp ddi so vai tly chon
bd chinh Iwu diode tiéu chuén

] Ping cd
AC
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Wu diém: Bo chinh lwu chu dong VSD Front End

+ Ngubdn dau vao sach v&i hé sé cong suét bang 1

+  Bo6 chinh lwu chi déng cung cép dién ap bus DC duoc diéu chinh, do do tu!ldiéu chinh trong diéu kién sut ap. Cén
gidm dinh mtrc bd chinh Iwu thich hop dé cung cap kha nang vwot qua sy co sut ap voi day du cong suat

+ Dong nang lwvgng theo ca hai huwong cho phép phanh tai sinh. Tinh nang nay co thé 1am tang hiéu suat duoc cai
thién trong mét so rng dung

Nhwoc diém:

+ M6t bién tan véi bd chinh lwu PWM chi déng gan nhu twong dwong véi hai bién tan chinh lwu diode. Phuong
phép nay di kém véi chi phi bd sung

+  BO bién tan c6 kich thuwéc Ién hon vi ngoai phan cing chinh lwu chii déng, can cé ba cudn cam loc ddu vao

* B0 chinh lvu PWM chi dong van hanh bién tan voi dién ap lién két DC cao hon, diéu nay dan dén dv/dt ché do vi
sai cao hon tai cac dau cyc dong co. Cling do hai tang bién tan IGBT PWM, dv/dt ché dé chung va EMI cao hon
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Mat can bang dién ap

Nguyén nhan Mat can bang 3 pha tai
b&l : g PN 2 2.

Tai moét pha qua lon

lAnh hwéng dén hé théng dong co'

Qua nhiét, gidm tudi tho déng co ]

12
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Gi¢i han méat can bang dién ap — Viét Nam

Dua trén...

T géc dd dong co, NEMA khuyén nghi rang mirc mat can bang tai cac dau cuc dong co
khong dwoc vwot qua 1%. Dién ap khdng can bang tai cac dau cuc déng co ¢ thé gay ra
mét can bang dong dién pha gap 6 dén 10 1an m&rc mét can bang dién ap

Do mat can bang dién ap 2 (cac gia tri tot x4p xi dwdi 10%)
Do léch dién 4p 16n nhit so voi dién 4p diy trung binh % 100
dién ap day trung binh

% LVUR =

National Electrical Manufacturers Association (USA)

® 13
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Anh hwéng ciia mat can bang dién ap 1én hé théng dong co’

6 ting nhiét ddng co va hao tén vdi dign 4p mit cn bing

Khac phuc méat can bang cang nhiéu cang tét

« Mot hé théng khoéng can bang gay ra
nhiét lwgng tang thém trong cac cudn
day dong co

«  Poéng co phai dwoc gidm cong suat dé
giam kha nang hong héc sém

« Anh huong cta dién ap khong can TEEEEREEE
bang Ién nhiét d6 cudn day: Mt cin bing dién &p (%)

Do tang nhiét = 2 x (M4t can bang %)?

Ngudn: www.pumpsandsystems.com

14
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Tong méo hai (THD)

T6ng méo hai 1a do I&n clia méo hai trong mét hé thdng:

* nla bac hai
* n=11a tan sb co ban cda dang song ly tudng

15
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Tong méo hai dién ap gidi han (Viét Nam)

Méo hai dién ap tbi da cho phép

Cap dién ap Téng méo hai (THD) Méo hai riéng
500KV, 220kV 3.0% Khéng quy dinh
110 kv 3.0% 1.5%
Trung thé 5.0% 3.0%
Ha thé 8.0% 5.0%
Clng gi6i han dong dién & dién ap: TLTK : Théng tr 05_2025_TT-BCT-642994

e 20% néu tai < 50kW
o 12% néu tai > 50 kW

16
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Anh huéng cta séng hai lén luéi dién

n

Séng hai khién dong dién dwoc si dung nhiéu hon dé thuc hién cing mot cong viéc. Diédu nay

lam ting chi phi ndng lwong, doi hoi day dan dat tién hon hodc gy ra qua nhiét va hu hdng

Séng hai tan s cao hon gay ra tén that 18i phu thém trong dong co dan dén tén that ning
lvgng, chi phi ndng lwong bd sung va qué nhiét 18i ddng co.

Séng hai tan s6 cao hon ciling c6 thé gy nhiéu tan s6 lién lac va cac thiét bj dién tir cé do
nhay cao nhu thiét bj dién t&r hang khdng va thiét bjy t&

Qua nhiét may bién ap va thiét bi lién quan, hu hdng tu dién bl hé s6 cdng suat phan
khang

17
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Cach séng hai anh hwéng dén hé thong déng co’

Sw phat sinh séng hai hé théng do déng co’ cap nguon tir bién tan

| Béacs 11,17 | [ Bac7,13,19.. |
* DBuogc goila séng hai thir tw nghich - Buoc goila séng hai tht tw thuan
* Géy ra mé-men nguoc chieu v6i vong quay « Gay ra mo-men xodn xung khong dong bo voi
dgng co binh thuwdng, dan dén giam hiéu suat vong quay déng co binh thwong, lam tang
dong co nhiét d va ton that

Bac3,9,15... |

BPuoc goila §éng hai thi ty Khéng (hai bdi ba)
Trong hé thong khong can bang sé gay ra dong dién chay trong day trung tinh cua hé
thong ndi dat, gay méo bién dé dién ap cac pha

18
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Séng hai gay ra béi bién tan
400 80 v . . 4 .
sl " : [USY. N SR S
£ |z :éz .: ......................
a 01 0 .
z ¢ NI
200 gm 1 .: ...... l .......... : ......
5 . Ly v
-400 -80 04 08 1.2 16 20
o Tin 56 (kHz)
Dang séng dong dién dau vao dién hinh cho bién tan ba pha 1.5 kW va
phd hai twong &ng (chi hién thi 1 pha)
19
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Séng hai — Cac bién phap khac phuc

* Thay doi diém két néi cla thiét bj dién duoc xac dinh
S dung bién tan 3 pha thay vi 1 pha néu cé thé

* L3p d§t cudn cam bd sung

* Thay d6i kich thudc tu loc phang DC

* Sir dung bo loc song hai

S dung bién tan v&i bd chuyén d6i dau vao chd déng

¢ S dung bo bién d6i 12 xung

20
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Séng hai — Bién phap khac phuc

K&t ndi thiét bi véi mét di€m cé mirc sw ¢b cao (tdng trd thap)

Khi lap ké hoach I&p d&t mai, thwong cé nhiéu lwa chon vé diém két ndi. Dién ap hai

gay ra boi dong hai nhat dinh ty 1€ v&i tong tré' nguon hé thong (ty 18 nghich véi mirc sy

c0).

Vi du, cac tai gay méo c6 thé dwoc két néi v&i thanh cai chinh thay vi ha ngudn ctia cap dai dung

chung v&i cac thiét bi khac

Str dung bién tan ba pha néu cé thé

Dong hai cho bién tan ba pha véi cong suét dinh mirc nhat dinh bang khoang 30 phan

trdm so voi bién tan mot pha, va khong c6 dong trung tinh . Néu séng hai hién co cha
yéu do tai mét pha gay ra, séng hai bac 5 va 7 chiém wu thé cling dwgc giam béi bién

tan ba pha

21
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Séng hai —Bién phap khac phuc

Lap cudn cam bo sung

Cudn cam ndi tiép tai dau vao bién tan gidp gidm dang ké dong hai. Loi ich Ion nhat doi voi cac

bién tan nhoé khéng c6 cudn cdm DC bén trong, nhwng ciing cé thé dat dwoc sw giam thiéu hivu

ich v&i cac bién tan Ion

w

~

Déng dién (A)

‘I‘én s6 (kHz)

o T B Ao P
04 08 12 0 20
Tan s (kHz)

Ph6 hai cho bién tin 3 pha 1.5 kW CO va KHONG CO cudn cdm dau vao 2%

22
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Séng hai —Bién phap khac phuc

Str dung gia tri dién dung loc phiang DC thap hon

« DA voi bo chinh luu ba pha, gia tri dién dung co thé gidm di nhiéu mién la bo bién tan duoc
diéu chinh dé bu dap cho gon séng dién ap két qua. Dang séng dong dién dau vao sau do
dugec cai thién va c6 xu hwdng tién toi trwong hop 'ly twong' voi cudn cam DC 1&n, noi dong
dién xap xi khéng déi trong thdi gian dan 120°

Str dung bo loc séng hai

« BO loc hai dwoc ché tao bér]g cach st dung mot t6 hop cac tu dién, cuon cam va dién tré d~é
chuyen huéng dong hai xuong dat. Moi b loc hai ¢6 the chlra nhieu phan t& nhw vay, moi
phan t& duwgc st dung dé chuyén hwéng séng hai ciia mot tan sé cu the.

23
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Séng hai —Bién phap khac phuc

Str dung bién tan v&i bd chuyén déi dau vao cha dong
B chuyén déi dau vao cha dong sw dung PWM tao ra dong hai khong dang ké, cling nhw cho
phép nang lwong héi phuc tir tai vé ngudn cung cép

Str dung s6 xung cao hon (12 xung hoéc cao hon)

« Céc bién tan ba pha tiéu chuan dwoc dinh mirc 1én dén khoang 200 kW str dung b chinh lwu
sau xung . B chinh Iwu 12 xung loai bd cac séng hai bac 5 va 7 quan trong (trtr mét lvgng nho
do sy mét can bang khéng hoan hao cta cac nhém chinh lwu). S& xung cao hon van co thé
néu can thiét, séng hai thap nhat dbi véi sé xung p la (p-1)

24
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Séng hai —Bién phap khac phuc

S&r dung bd bién déi co sé xung Ién hon (12 xung hodc hon)

400

8

o

;, Dong dién (A)

g

o4

(1]

12
Tan sb (kHz)

Dang séng dong dién dau vao cho bo truyén dong 150 kW véi bd chinh lwu 12 xung va phd

séng hai twong ng

B CONG THUOHG

: Global
" Gateway!
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Cac song hai dong dién dién hinh

Mrc dong hai cho cac bé tri bién tan AC tiéu chuan

Dong hai dudi dang phan trdm cla séng cd ban

I Is I; Iy Iy Irup
1 pha, khéng cudn cam 97 91 83 62 51 206
1 pha, cudncam 2% 90 72 50 13 6 130
3 pha, khéng cudn cam 0" 49.6 28.2 6.6 6.0 58
3 pha, cudn cam 3% 0" 35.0 12.2 7.4 39 38
12 xung 0" 1.8 0.6 4.5 3.1 58
Chinh luu tich cyuc 0* 14 0.3 0.5 0.2 3.3

@ D6l véi ngudn cép cén béng

26
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Nhé nhat L&n nhat

Chi phi chat lwong dién nang wawnemmse

San xuat 6 to 5 7,5

Cao su va nhya 3 4,5

Dét may 2 4
Gidy 1,5 2,5

- ™ In (béo) 1 2
Héa diu 3 5

Luyén kim 2 4

Thuy tinh 4 6

Chi phi gian doan tam Khai khoang 2 4

5, 2 5. Ché bién thwc pham 3 5

< thoi trong khoang thoi > Dugc phim s o
gian 1 phut tinh theo Pién tir 8 12
USD/kW nhu cau San xuét ban dan 20 60

Dich vu

Théng tin lién lac va truyén théng 2 3

Bénh vién, ngan hang va dich vu cong 0,5 1
\_ % Nha hang, quén bar, khach san 0,1 0,5
Cilra hang thuong mai 1 10

Ngubn: Electrotek Concepts

27
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Chi phi chat lwong dién nang
45 ¢ 8¢
40 ,#

Chi phi ca moét sy cod n: s

tang theo cap s6 nhan H ' £

khi thoi gian kéo dai - g
[% ~ '.z 2
tang lén :
10 £
5 . 2
n Y 0 = ¥ I... -
1 10 100 1000 10000
Thai gian gian doan (phit)

|+ Trurang mak -.—Oﬁnnnnﬁbi
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Tong két & Thao ludn
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08. Bao tri va stra chira

banh gia dong co dién
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Céc chu dé da thdo luan

« Tai sao déng co bi héng ?
« Céc hdng hoc phd bién nhéat
* Yéu cau quén lai ddng co

31
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Céc hdong héc ddng co phé bién

Nguyén nhan %
héng héc

Cuon day 16

Khac 17

Source: |EEE

32
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Phong ngtra hong hdc

+ Viéc ngan déng co bi hdng thuwérng dé dang hon Ia stra chiva hodc thay thé no
+ Hoéng hoc thwong dan dén ton that trong san xuat — diéu nay thwong Ién hon
nhiéu so v&i chi phi déng co

| Quy trinh chay th&r nghiém thu

Bat dau phong [ Diéu kién van hanh
ngwra tir dau?

J
]
| Chat lugng dién ning |
)

| Bao tri va kiém tra

33

@ dam B

WP DO o £iwia e o e

Ky thuat giam sat tinh trang

N Phan tich
Anh nhiét rl:l:]and%c;]h xung bat
& dons thwong

+ Xac dinh gi¢i han chadp nhan dwoc cho hoat déng

Nhw thé ndo? : Bao gdm ké hoach bao tri d& quan Iy

* Ghi lai lich st va xu hwédng theo thoi gian

34
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An h nh Iét Anh nhiet doc lap

Diém ndng trong cudn day

Nhin vao Qua nhiét 6 bi

Két ndi du cwc qua nhiét

. _+ Hiéu vé phép do nhiét dé dién giai két qua
Ghi chU - «knao sat dinh ki (ni bd hosc bén ngosi)
+ Theo d&i xu huéng thiét bj theo thdi gian

35
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Phan tich rung déng

* Cai thién viéc lang nghe

* Xac dinh céc thanh phan khac nhau
bang tan s6 cla ching

e T6t nhat la theo ddi xu hudng theo
thoi gian

* D3di v&i cac DNV vira va nhé (SMEs),
hay tim sy giup d& bén ngoai

I

— | E——

Tén sé CPM

Bién dg rung déng

36
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Rung dong xung

e Ly twdng dé giam sat tinh trang & truc

e Co6 thé do chat bdi tron (Mirc thudng xuyén
hodc nén ) va

e Huw héng (cac gid tri dinh) — giéng nhu dam
vao 6 ga

¢ Can nhap théng s6 v/p dé diéu chinh cho téc
do.

* Ngan sach $3-5kUS. Tét nhat dé xem xét cac
thay déi theo thoi gian.

e (o6 thé thyc hién ndi bo.

37
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Vi du vé lwu d6 ra quyét dinh sira chira/thay thé

Diéu nay lién quan dén mét s6 cau
héi chinh lién quan dén nhirng gi
xay ra khi dong co’ bj héng:

v’ Hiéu suat

v C&

v’ Thoi gian chay

v' Lich st quén lai truwdc day
v" Hé mét/hé anh

v' Chi phi khac dé thay déi Thay thé bing déng co

IE3 (ho#c cao hon IE4, 8
1E5)

Luu y réng viéc thay thé 6 bi dan khéng duwoc dé cap trong so db nay. Nguén: ABB Motors ~ Céc hang khéc ciing c6 so dé tuong tu

38
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Vi du thwc té

Phan tich kinh té — Déng co Hiéu suat cao IE3 hoac IE4 so véi stra chiva hodc
nang cap dong co tiéu chuan cii:

1 — Khi déng co héng
2 - ng dung méi
3 — Nang cép ddng co hoat ddng hién cé

Co6ng suét va tai dong co-75 kW, 8400 h/nam, 70% tai

Gia dién US$ 0,1/kWh

Hiéu suat dong co IE3 — 95%

Hiéu suat dong co cli — 91% (gi& st IEO cho déng co hon 20 nam tubi)

39
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Bai toan (Stra chira v&i thay thé ddng co’ cap IE3 hodc IE4)

Dir liéu yéu cau:

Hiéu suat cta déng co IE3 mdi—95%
Hiéu suat ctia dong co IE4 m&i— 96%
Hiéu sudt ctia déng co cli — 91% (gia dinh ddng co cli IE0 hoat ddng trén 15 nam)

Gid clia dong co IE3 mdi 75 kW: US$4500
Gid cla dong co IE4 mdi 75 kW: US$5625
Gia slra chita dong co cli 75kW — US$1500 (Slra chita t6t - khong tang t6n hao)

Vong d&i clia ddng co mdi hiéu suat cao téi 20 ndm

40
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Tiét kiém va Hoan von

P P
Tiét kiém dién nang [kWh/nam] = Hr X LF X (77_ — 77_)
1 M2

Chi phi khac nhau cta dong co méi (US$)

Niang lwong tiét kiém (%) x Gia dién (US$/kWh)

Hoan vén don =

Hr — 86 gio vin hanh méi nam

LF — Hé 56 cdng sudt tdi

P — Cong sudt co dau ra dong co

n, — Tiéu chudn hodc hiéu sudt ciia dong co cil
n,— Hiéu sudt déng co hiéu qua hon

41
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Tiét kiém dién nang (Stra chira vs thay thé ddng co’ cap IE3)

Pién nang tiét kiém [kWh/nam] = Hr x LF x (ni - ni)
1 2

Dién nang tiét kiém [kWh/nam] = 8400 x 0,70 x (g - g)

Dién nang tiét kiém [kWh/nim] = 20 404 kWh/nim

42
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Hoan von
Hoan vén gian don
Chi phi khac nhau cta déng co méi (US$)
Wh

Ning lwong tiét kiém (lrclé\_m) X Gia dién(US$/kWh)

4500 — 1500

Hoan von gian don = 20404 x 0,1

3000

M =1.47 nam

Hoan von gian don =

e * Global
‘. Gateway
By COND THUOKD L

73
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Bai toan (Stra chira vs Thay thé ddng co’ cap IE4)

« Thay thé déng co’ cap hiéu suét IE4 thay vi IE3
« Hiéu suét ctia dong co cap IE4: 96%
* Gia cua dong co IE4: US$5625

44
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Dién nang tiét kiém

Pién nang tiét kiém [kWh/nim] = Hr x LF X (ni - ni)
1 2

ia s Ky A . 75 75
Dién nang tiet kiém [kWh/nam] = 8400 x 0,70 X (0,91 - 0,96>

pién nang tiét kiém [kWh/nam] = 25 387 kWh/nam
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Hoan vén
Chi phi khac nhau cua dong co méi (US$)
Ning lwong tiét kiém (@) X Gia dién (US$/kWHh)

Hoan von don =

nam
b 5625 1500
0avon don = 5e387 % 0.1
s 4125
oan von O’n—2539— .0 nam

46
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Tiét kiém va ty suat hoan von dau tu (Slra chira vs thay thé dong co’ cap IE3)

N&ng lwong tiét kiem [kWh/nam] = Hr x LF x (ni - ni)
1 2

Gia nang lwgng (%) X Gia dién (I:JTS%) x Vong doi (nam)
Ty sult hoan von dau tw =

Chi phi khac cia dong co méi (US$)

Hr — S6 gio van hanh moi nam

LF — Hé 56 cong sudt

P — Céng sudt co dau ra cia dong co

n, — Tiéu chuan hodc hiéu sudt cia dong co cil
n,— Hiéu sudt dong co hiéu qua hon

47
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Ty suat hoan von
Nang lwong tiét kiém (%) X Gia dién (I\?_VIS/SI;l) x Vong doi (nam)

T ki I\’t h by ~N —
y suat hiodn von Chi phi khéc cta dong co méi (US$)

20404 x0,1x20
4500 — 1500

Ty suit hoan von =

40800

Ty suit hoan von =
3000

=13.6 x100%
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Bai toan
 Lap m&i : Quyét dinh gitra dong co’ IE4 thay vi IE3
* Hiéu suat déng co IE3: 95%
* Hiéu suat déng co IE4: 96%
* Gia dong co IE3: USS4500
* Gia dong co IE4: USS5625
49
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Dién nang tiét kiém

Dién nang tiét kigm [kWh/niam] = Hr x LF x (= - =)
N1 M2
ia s A . 75 75
Dién nang tiet kiém [kWh/nam] = 8400 x 0,70 x T

pién nang tiét kiém [kWh/nam] = 4835 kWh/year
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Hoan von
Chi phi khac cho ddng co méi (US$)

Niing lwong tiét kiém (’;‘:/n’;) X Gia dien(US$/kWh)

Hoan vén don =

o oin doy — 2625 = 4500
oan von don = 4835 XO,]_
Hoan vén don = —22 — 2,3 n3
oan von 0‘71—483’5— ,9 nam

51

e ar

< Global @@
'-Gateway! T8 0w mdT el
L
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Bai toan (Cai tao dong co’ dang van hanh bang dong co cap IE3)
* Thay thé v&i déng co cap IE3
* Hiéu suat déng co cap IE3: 95%

* Gia dong co IE3: USS4500
* Gia tri thanh ly dong co cii: USS500
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e g L.

Dién nang tiét kiém

‘ P P
Dién nang tiét kiém [kWh/nam] = Hr X LF X (— - —)

n1 N2
ia . A 75 75
Dién nang tiet kiém [kWh/nam] = 8400 x 0,70 X (ﬁ - %>

Dién nang tiét kiém [kWh/nim] = 20 404 kWh/nim
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Hoan von
Chi phi khac cho dong co méi (US$)
Ning hrong tiét kiem (%) X Gi4 dien(US$/kWh)

Hoan von don =

Hoim vin don — X000
oan von 0’Tl—20404 X0,1
Hoan vin dom < 1000
oan von don = 2040 nam
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Tong két & Thao ludn
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09. Bao cao danh gia MSO

banh gia dong co dién
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Cac chl dé da thao ludn

1. Bao cdo dé xuat kinh doanh

2. Danh gia tai chinh cac dé xuat MSO

v’ Céc cach dénh gid co ban
v’ Gid trj theo thoi gian cla tién
v NPV va LCC

57
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Muc luc ctia bao cao MSO

¢ Tém tat diéu hanh * Dic tinh ddng co va diéu khién déng co
*  Gigithiéu * Chat lvgng dién nang
*  Muc tiéu cla nghién ctru * Do luwdng va phan tich
e Téng quan nha may * K& hoach do luvong
¢ Ddnh gid MSO ban dau * Thu thap s6 liéu va phan tich
* Ly do lwa chon hé théng déng co * Thu thap cac sb liéu khac va phan tich
* Hién trang e Cac co hoi dwgce xac dinh
* So d6 hé théng e Cohdil
* Tiéu thu ndng luvgng co s& * Cohdi2
* Danh gia chi tiét MSO e Khuyén nghj
* Y&u cau quy trinh * Nhitng co héi nao dugc khuyén nghi
e Dic tinh co cua tai *  Phuluc

* Dic tinh truyén déng
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Muc tiéu ctiia nghién ctru

* Quan trong 1a phai néu ré muc dich ctia nghién ctru ,(khé
thi, dé xuat kinh doanh, kiém toan quy trinh hoac thiét bj)

. Phuo’ng phap danh gia (tai sao, ai, cai gi, & dau, khi nao,
nhw thé nao)

« Két qua mong doi

—

: Global
'-Gatewa)r-

o

B CONG THUOHG

59

B

Oamnr 1!

Tong quan chu trinh nha méy

* Tong quan vé san xuat

. Luu lurgng khdi Iutgng va quy trinh h‘..‘%
cla nha may Tén méi nim ki

« S0 dd khdi don gian %/
* Cac thdng sé chinh vé
nang lvong

B
>
=
| o

e Biéu do tron hodc cot
vé SEU néu cé

 m 5 8 8

5t i)

¥

A -
el e 4 i
.+_] g P

Ngudn: www.arcelormittalsa.com

60



8 cam @
Tong quan hé thdng bom
A Bom chim i !
s d Khéi d ®  Dng 8 a0 bp sust P SR ol vy et
« So db khéi don gian cla e
hé théng dong co dang ;—,;;":g, o —o—
dwoc danh gla e i i g
- Cac thong s6 van hanh
cho san xuét 1 &;
- Biéu d6 banh hoac biéu SEPRE
do thanh vé SEU néu co bl ol A AN AR
BE lang cin
T $888 4 4 4 ¢ ¢ ¢
o 61
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B COMG

THUOHG

T Sampeen i

om0 e

Mang lwéi dién va chi phi cia nha may

- Téng tiéu thu nang lwong cda nha may

- C4c yéu to6 tiéu thu nang lwvgng chinh

- So d6 don tuyén don gian hoa

- Lam n6i bat hé thdng déng co can danh gia
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Lwa chon hé théng ddng co’

D

(9

Giai thich vé cach thirc va ly do hé théng dong co duoc

chon

Thwong di kem véi danh sach cac déng co chinh tai nha

may

“*e
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Danh sach déng co chinh

Ha théng nha may (ng dyng déng co S&vang °°“‘;“f: g Téng
1 Refrigiration A300 OLD Comp. NH3 wll 5
2 Refrigiration A300 NEW Comp. NH3 4
3 Refrigiration BO8 Comp. NH3 3
4 air compressors air comp motor A 4 135 540
5 air compressors air comp motor 2 250 500
6 Refrigiration A300 52eC pump 4 75 300
7 air dryer Compr. Air dryer il 3 a0 270
8 Amenity Chillerno.1 Chiller Comp no. 2
9 BOE colling tunnel 1 Cooling cell from 1to 12
10 BO8 colling tunnel 2 Cooling cell from 1 to 12
11 process(UHT3.4.5) UHT3.4.5
12 Amenity Chillerna.1 Chiller Cemp no. 1 I 2 180
13 process{UHT3.4.5) UHT3.4.5 1 160
14 process MP1 all 1 132
15 Amenity Chillerno.1 Chiller Comp no. 3 2 126
16 Refrigiration A300 OLD Evap. Cond fan " 4 120
17 Refrigiration BO8 MPG Secondary Pumps all 3 111
18 process(UHT3.4.5) UHT3.4.5 il 6 111
19 process{UHT2) UHT2 1 110
20 process(UHT3.4.5) UHT3.4.5 § 1 110
21 process Cip 4 all 7 105
22 air dryer Compr, Air dryer | 1 104 104
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Po lwdong va két qua

* Do lvong cac thdng s6 nang luvong hién ¢
 Piéu kién van hanh cda tai va quy trinh
* Diém dat va théng s6 k§ thuat cla tai va quy trinh

- Global Qige
- «Gateway "
B CONG THUONG = I::_“::" ‘:v._ =

Biéu do chu trinh tai |

1 th h - o B - . i S it —_— TN T
QWW'MMJ‘AWDWM'W " Wﬂ#ldmﬂwm‘lw&wé@%mw‘&’m-n o) lw

Cung cép giai thich phu hop vé biéu d6 phu tai
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Phan tich

K- Phai bao gbm tinh toan dwdng co sé (tiéu thu nang lwong ban\
dau)
« Phai bao gdbm phan tich tat ca cac yéu té ctia hé théng déng co
» Bao gom moi gia dinh (vi du: chi phi, thdng s0 van hanh) da
dwoc st dung dé tinh toan tiéu thu nang lwong. /

67
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Phén tich hé théng ddng co’

Ning lugng vao
3 pha Phan hbi théng tin cg khi va dién tir quy trinh
l y
O
Khdp nii
Pong cd/ bd bién ddi Hé théng co khi phu trd
by

Tét ca cac yéu tb clha hé thdng can dwoc diéu tra va phan tich.
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Phén tich hé théng dong co

Vi du dién hinh: man hinh hién
thi két qua tiét kiém tiém nang
(str dung phan mém MEASUR)

Percent Savings (%)

Pump efficiency (%)
Motor rated power (kW)
Motor shaft power (kW)
Pump shaft power (kW)
Motor efficiency (%)
Mator power factor (%)
Percent Loaded (%)
Drive efficiency (%)
Motor current (amps)
Motor power (KW)
Annual Energy (MWh)
Annual Energy Savings (MWh)

Baseline Potential

' 29.0%

56.7 81.2
54 54
465 341
46.5 341
N2 946
84.9 815
86 63
100 100
91 67
51 36
337 238
= 98.9

e * Global
X ‘. Gateway =

]
e g L.
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Co hdi tiét kiém nang lwong

Sau khi phan tich va xac dinh cac co héi

I

. I

Dinh lvgng tirng co hdi (tiet kiém nang lvong) |
I

Xép hang cac co hdi bang ma tran rdi ro phu hop v<'>’iI

td chirc clia ban

Bang tom tat hodc so d& dé& lam nbi bat cac con sl

va tuy chon chinh
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Ma tran danh gia rai ro cho cac co’ hoi

« M6t vi du vé ma tran rdi ro don gian cho cac co hoi. Lwong tiét kiem nang
lwong va chi phi thuc t& cé thé dwoc dwa vao ma tran. Cot rii ro co thé
dwoc mé rong dé bao gdm, vi du, rdi ro san xuét, rdi ro tai chinh, rdi ro kinh
doanh t6ng thé.

. Chi phi thuc hién Thaoi gian thuc hién Thei gian hoan von m

Bién tan trung thé Rat cao Rat lon Trung binh Khéng rui ro
2 B6 kh&i déng mém cai tién Cao Rat I6n Trung binh Thap
3 Bat/tét Khong tén chi phi Ngay lap tirc Ngay lap tirc Rat Ion
4  T6i wu hoa diéu khién van hanh Khéng tén chi phi Ngay lap tirc Ngay lap tirc Khéng rdi ro
71
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o coma ot

Tém tat co hoi

9
CD » Sau khi phan tich va xac dinh cac co hoi
Bang tém tat hodc so d6 dé lam ndi bat cac con sb
va tuy chon chinh
Nén nhac nhé& ngudi doc vé tat ca cac co hdi trong
mot bang trén mét trang
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Tém tat nhirng co’ hoi tét

- thle{l hleu Bétltét
suat

Phwong phap Thay thé dong
thye hién co qua khd
(190 KW) hiéu
suét thap hién
c6 bang dong

co IE4 hiéu
suat cao (160
KW) méi
Chi_phi: Mua
dong co maoi
Chi phi thwc
hign (LE) 300.000
Tiét kiém hang
n&m (LE) s
Theoi gian
hoan von 47
(Nam)

Stra ddi mach diéu khién
dé thém ché do van hanh
tw dong va lap dat bo khoi
dong mém dé giam anh
hwéng cua viéc khéi dong
1ap lai 1én dong co va cac
bd phan co khi

Chi_phi: Mua bd khoi
dong mém & stra dbi mach

80.000

82.313,1

Piéu khién téc do

quat

Lap dat bién tan
(VFD) va sra doi
mach diéu khién dé
thwec hién van hanh
quat téc d6 thay ddi
Chi _phi: Mua VFD,
dong co méi (twong
thich v&i van hanh
VFD) & sta ddi
mach

460.000

116.826,89

3.94

2LCUILNE LS Bu hé sé cong suét
canh quat

Diéu chinh géc canh
quat la 8.9 trong sau
thang c6 nhiét do
mdi trwong cao hon
va la 7.9 trong sau
thang c6 nhiét do
moi trwong thap hon
Chi_phi: Chi phi
nhan céng

3.000

11.970

Lap dat tu bu hé s cong
suat v&i cong suét phan
khang 90 kVAR
Chi_phi: Mua tu bu va
l&p dat.

20.000

1.191,92

16,78

B COMG THUONG

Global

-'-Gateway-
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Khuyén nghi

« TU danh sach cac co hoi, dé xuat nhirng co’ hdi nao sé
dwoc thwe hién va theo thir tw nao.

« Néu cac co hoi sé khéng dwoc thwe hién hodc bi tri

hoan, hay giai thich ly do tai sao.
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Tong két & thao luan

« CO cau hdéi nao khong?

75
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10. Gidi thiéu vé tai chinh dy an

banh gia dong co dién
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Panh gia tai chinh cac dw an MSO

Cac cach
danh gia co
ban

Gia tri cla
tién té theo
thoi gian

NPV va LCC

77
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Tham dinh tai chinh la gi?

Moi t6 churec...

Can kiém soat chi tiéu
* Chi tiéu hién tai (Chi phi)
 Chi tiéu von (Pau tw)

Can dwa ra lwa chon noi dé chi tiéu
* Chi tiéu; C6 hay khéng?
* Lua chon gitta cac phuong an dau tv
vao du an tiét kiém
* Lya chon gilta cac phuwong an si
dung chi phi vong doi (LCC)
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Hoan vén gian don (SPB)
SPB = Chi phi ban dau / Tiét kiém hang nam

Théng thuwong cac t& chire c6 mdt  Duwoc goi la "gian don" vi nd khong
gi®i han, vi du: chi nhitng co hdi co6  xem xét dén cac anh hwéng clia lam
thdi gian hoan vén dwdi 2 ndm mai phat, thué va chi phi vén

dwoc xem xét

79
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Hoa von gian don (SPB)
Uu diém:
* Nhanh va don gian
 Diém kh&i dau tét dé xép hang cac dw an

« Hiru ich dé wéc tinh nhanh
« Co thé dwoc str dung cho nhirng co hoi cé chi phi thap

Nhwoc diém:

* Qua don gian cho cac dw an I&n hoac quan trong doi héi phan tich chi tiét
« Khéng tinh dén lam phat, ty 1& chiét khiu
« Khéng tinh dén chi phi vong doi
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Gia trj cha tién té theo th&i gian

Néu t6i dwa ra lwa chon 10.000 USD hién tai hodc 1.250 USD méi ndm trong 10 nam
Ban sé chon cai nao?

Lwa chon 1: Lwa chon 2:

Ban tiéu ca hai hinh thirc thanh toan Ban dau tw c:é hai hin~h thirc thanh

ngay khi nhan dwoc toan voi lai suat 11% moi nam va lam
phat 22%

81
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Lam phat va lai suat

+ Do lam phat, tién trong twong lai cé gia tri thAp hon hién tai.

* Gia st lam phat 22%, thi 10.000 USD hién tai c6 gia tri 7.800 USD sau mot nam.
+ Gui tién vao ngan hang, gia tri danh nghia cla tién tang theo i suét.

+ Gia st 1ai suat 11%, 1000 USD sé& thanh 1110 USD vao cubi nam.

* Nhwng do lam phat, 1110 USD d6 sé chi c6 sirc mua twong dwong 865 USD.

82



8 cioval
e ‘-Gateway!

B COND THUDRG e s w0 vl L P

Ty 1& chiét khau (hodc Ty 1é hoan von téi thiéu chap nhan dworc)

Can biét vé ty lé chiét khau

¢ DAy Ia mrc hoan vén ma t6 chirc sé& quyét dinh dau tu

DO6i khi tdng 1én cho cac du an rdi ro hon

* Lién quan dén chi phi ma té chirc phai chiu dé huy déng von

Chi phi s&r dung von binh quén gia quyén (WACC) (ng va von chl s& hitu)

Thudng thi ké todn cla ban s& biét ty & chiét khau

e Gia slrtién co san

83

e " Giobal @B

o Gateway bttty wile
® it ctu st i e Gl

Gia tri hién tai rong (NPV)

« Gia trj hién tai cia mét khoan tién trong twong lai
* 100 USD trong mét nam v&i lam phat 22% c6 gia tri hién tai la 78%

NPV Ia gia tri hién tai cta tat ca cac dong tién vao
—— Dong tién am |4 dong tién chi ra ]
—[Dc‘mg tién dwong la dong tién thu vao ]

Xét vé mat ndng lwong, chung ta dau tw vao 1 dy an hién tai dé tiét kiém nang
lwong trong twong lai

—[Chung ta c6 thé bao gébm chi phi bdo tri va sira chira ]
—[Chung ta c6 thé cé gia tri phé liéu/thanh ly vao cudi dw an ]
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Gia tri hién tai rong (NPV)

O day

NPV = PV — INV

NPV

—> La gia tri hién tai

—> L3 khoan d3u tw ban d3u

INV

PV la gid trj hién tai cda tét cd cdc dong tién vao
FV lg téng cua tdt cd cdc dong tién
i1a ty 18 chiét kh3u

nla sé chu ki

Né&u NPV > 0 thi ¢6 I3i

Dy an kha thinéu:

e N&u ban cé tién
e P4 la NPV tét nhat hién co
* NO thuyc té va khéng anh hudng dén san xuat

85

8 g

B COMG THUONG =T

e g L.

Vi du tinh toan

200 * (1,12)!

200 * (1,12)?2 200 = (1,12)*
= USD 251 = USD 315
200 * (1,12)3

PAu tw 1000 USD va tiét kism - Usbza4 = Usp 281
200 USD trong 4 nam véi ty 1é T T T T
chiét khAu 22%. Tiét kiem tang | | | | :
12% moéi nam
1 2 3 4 5
-500
22y = USD 500 !
224.00
Laz)7 = USD184
251 P
A z2y7 = USD169 <
281
227 = USP155 <
315
A2z = U142 < :
;‘-::y-' Dong tién duong (vao, vi du tiét kiém)
NPV = 150 USD 3 Dong tién am (ra, vi du dau tw)
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Ty suat hoan vén ndi tai (IRR)

« Rét gibng v&i NPV

« Khéng st dung ty 1& chiét khéu, ma tinh toan mot ty suéat hoan vén noi
tai (IRR) dwa trén cac dong tién dy kién

* IRR sau dé dwoc so sanh vai ty 18 chiét khau (hodc ty 18 rao can cua
cbng ty, hoac v&i IRR cua cac dy an khac)

« NéulRR = ty 1& triét khau, thi NPV =0

+ Néu IRR > ty 18 triét khau, thi NPV > 0

IRR = chi s vé hiéu qua hodc nang suét (%)

NPV = chi s vé d6 I1&n cla loi nhuan dau tw (EGP)

.&, 2 Global
‘. Gateway i
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Tinh toan NPV va IRR - Cong cu cua UNIDO

Financial Benefits of an investment

YearO0 - 500 Discount Rate 22%
Year 1 224 Savings Inflation 12%
Year 2 251

Year 3 281

Year 4 315

Year 5

Year 6

Year 7

Year 8

Year9 NPV R 148.96
Year 10 IRR 36%
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Chi phi vong d&i (LCC)

« LCC dwoc st dung dé so sanh xem dw an nao trong 2 hoac nhiéu dw
an sé co tong chi phi thap hon trong sudt vong doi ctia no.

« Tét ca cac dong tién déu am vi chung la chi tiéu.

- Pé so sanh, NPV duoc st dung dé so sanh xem dy &n nao trong 2
hoac nhiéu dw an sé mang lai lgi nhuan tét hon.

89
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Chi phi vong d¢&i (LCC)

Vi du

Mua mét may bom téc do Mua moét may bom diéu
cd dinh voi gla 5.000 v, tbc v&i gia 10.000 USD
USD va chi phi van hanh Hoac va chi phi van hanh hang
hang nam la 7.000 USD nam la 3.000 USD
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0 Vé N \ e n ?
Chi phi vong do'i (LCC) — Cong cu cua UNIDO
Life Cycle Costing (LCC)
Option 1 Option 2

Cost -5,000 -10,000 Interest/Discount 22%
Year 1 -7,000 -3,000 Savings Inflation 12%
Year 2 -7,840 -3,360

Year 3 -8,781 -3,763

Year 4 -9,834 -4,215

Year 5 -11,015 4,721

Year 6 -12,336 -5,287

Year 7 -13,817 -5,921

Year 8 -15,475 -6,632

Year 9 -17,332 -7,428

Year 10 -19,412 -8,319

LCC LE 45,237 LE 27,244
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Tong két & Thao ludn

« C6 cau hdi nao khong ?
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Cac trweong hop nghién ctru: Tai chinh dw an

e Viduvé NPV
e Viduvé LCC
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11. Po luvong

banh gia dong co dién
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Thao luan & Trinh dién

 Trinh dién céc thiét bi do
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Bo ghi chat lwvong dién nang va nang lvong

Bd ghi dir lieu cong suét voi
phan tich co ban ve chat luong
nguon cung
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Cac bd ghi dir lieu chung
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Bo ghi di¥ liéu v&i cac bd
chuyén dbi dién hinh
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Camera anh nhiét
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Ghi di liéu
Thiét bj giam On/Off
Ddng hd do sat moi trudong
tdc d6 vong
quay

100



&8 cioba |
.Gateway

B CONG THUOHT -
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Chuong trinh thuc dia — Muc tiéu
Tich 10y kinh nghiém thuc té vé cdch tién hanh danh gid hé théng dong co

* Tong quan nha may

e Téng quan MSO

* Tién hanh danh gia MSO

* Do dacva thu thap dit liéu

e Phan tich dit liéu thu duoc

» Peé xuat cac co hoi va khuyén nghi
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Khao sat thuc dia — Chwong trinh

Ngay 3 - Khdo séat thyc dia — Nha méy gidy Xwong Giang Ngay 4 — Nha mdy chii quan — Nha mdy gidy Xwong Giang
08h30 Chao mirng va gidi thiéu 08h30 Théo luan mé dau (Q&A)
Téng quan nha may va chao mirng tir ban 08h45 Phan tich cac quan sat va di¥ liéu
09h00 ~ s
lanh dao nha may .
10h00 Tiéc tra (giai lao)
09h30 Hwéng dan an toan . ... . "
10h15 Toém tat cac phat hién va quan sat
09h40 Muc tiéu dao tao & chia nhém
12h00 An trua
10h00 Tiéc tra (gii lao) . e N n L N
13h15 Cac co hdi cho tirng hé thong dong co
10h15 Danh gia cac hé thdng dong co’
8 ¢ thone done 14h00 Trinh bay cac phat hién va co hdi
11h00 Kiém tra thyc dia, danh gia hé théng lan dau T
15h00 Tiéc tra (gidi lao)
12h00 An trwa
15h15 Phén hdi cho ban Ianh dao nha may
13h15 Phién dénh gia hé théng dong co' 1 . . A N .
16h00 Cac budrc tiép theo — Bai tap & hoi thao truc tuyén
14h00 Phién dénh gia hé théng dong co 2 o
16h30 Két thic
15h00 Tiéc tra (giai lao)
15h15 Phién dénh gia hé théng dong co' 3
16h00 Phan tich cac quan sat va di¥ liéu
16h30 K&t thic
103
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Khao sat thwc dia
Vui long ghi nho:

« Day bao hd

« Ludn tuan th hwéng dan cta nhan vién Nha may gidy Xwong Giang
« Khoéng tv y di lang thang

« Khdéng chup anh khi chwa dwoc phép
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13. Cac budc tiép theo MSO

Chirng nhan
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@ Gnm B

Chuong trinh dao tao MSO

Thanh phan chinh:

1. Dao tao doanh nghiép tai [&p hoc

2. Dao tao chuyén gia (cé thyc dia)

3. Bai tap ca nhan tai doanh nghiép
cong nghiép o] "

4. Danh gid cudi ki &".;‘5::.:'"“ peren

(2] s B cpeser  [Slemiiuma
| 36 Thitng | s

Truyén théng

va pho bién
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Chirng chi chuyén gia MSO

Yéu cau:

* Tham gia dao tao nguw®i dung (hoc chung v&i doanh nghiép) (2 ngay).

«Lam va vuot qua bai kiém tra dao tao doanh nghiép, dat it nhat 70%.

* Tham dv I&p dao tao chuyén gia (5 ngay). ) )

* Tich cwc tham gia thao luan trén |&p, trinh dién thwc té va thuyét trinh.

* Hoan thién mot bai danh gia MSO ca nhan tai mot nha may.

» Tham dw cac hoi thao trwc tuyén vé tién do theo lich cho trudec.

« Lam va vuot qua bai thi cudi ky dwa trén nodi dung khda hoc, dat diém db toi
thieu 70%.

« Pat dwoc tdng diém cudi ky tdi thiéu 70% dwa trén bao cao ca nhan, bai thi cudi
ky va sy tham gia trén I&p.
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Cac buwdrc tiép theo
. Lich trinh chuyén gia MSO Ngay

1 Phan nhém va xac nhan hé thdng sé dwoc danh gia

2 Hoi thao truc tuyén danh gia MSO 1

3 Hoi thao tryc tuyén danh gia MSO 2

4 No6p bao cao bai tap (ban nhap dau tién)

5  Nop b&o cao danh gia (ban cudi)

6 Thi cudi ki

7  Tétnghiép
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TUYEN BO MIEN TRU

Tai liéu nay duwoc bién soan trong khuén khé Dw an “Day manh
hoat déng tiét kiém nang luong trong cac doanh nghiép céng
nghiép 1én théng qua hé thdng quan Iy nang lwvong va toi wu hoa
hé théng va thuc hanh tiét kiém nang luong trong cac doanh
nghiép vira va nho tai Viét Nam” (Du an |IEEP) do Lién minh chau
Au (EU) tai trg, Bé Céng Thuong (B CT) quan Iy va Té chirc Phat
trién céng nghiép Lién hop qudc (UNIDO) thuc hién. Ni dung tai
liéu hoan toan thuéc trach nhiém clia Dy an va khéng nhat thiét
phan anh quan diém ctia bat ky ca nhan hay té chirc nao.
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K&t thuc budi hoc

Cam on sy tham gia cua ban

Vui long hoan thanh ban dénh
gid khda hoc
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