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Tong quan du an

ONganh: San xuat xi ming
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Tong quan du an
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Tong quan du an
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Tong quan Du an

May nghién nguyén liéu Thap trao doi nhiét H¢ théong 1o quay

H¢é thong thiét bi tai nha may
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Tong quan Du an

H¢ thong ghi lam mat May nghién xi mdng Quat hut

H¢é thong thiét bi tai nha may
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Quy trinh sin xuat
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Tong mirc tiéu thu ning lwgng hang nim

SUAT TIEU HAO NANG LUQNG NAM 2024

—&— Day chuyén 1 —i— Day chuyén 2 —&— Day chuyén 3 == Day chuyén 4

Loai nang . Nang lugng Phat thai CO, Quy d6i TOE 1,400
STT lwgng Don vi tiéu thu (Tn CO2) (TOE) >
21200
Dién ning 2 1000
1 (EVN) kWh 433.979.656 286.079 66.963 g 200
Q
2 Than Tén 1.224.438 3.024.362 734663 & O
400
Téng 649.726.897 3.310.441 801.626 200
1 2 3 4 5 6 7 8 9 10 11 12
THANG
Diau Diesel, U‘é:‘ﬂ:&h i
- 0,94%
r’“;p;’;‘;“'r s t;:if__-n. 16,57% pién, 14,77%
| { z
Than, 42,37% ! Than, 51,10% Bloidoc . :
LPG, 31,40% LPG, 35, 26%
LPG, 35,05%
Ty trong tiéu thy nang lirong ndam 2021 Ty trong tiéu thu nang lwong nam 2022 Ty trong tiéu thu nang luong nam 2023
E an
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So do dong ning lwong chi tiét

THAN SU’' DUNG TRUC TIEP THAN SU/
698.590 TOE DUNG
THAN 87.1% (of Total) TRUC TIEP
THAN S
734.663 TOE Fr—— MUC BICH
) 91.6% (of Total) s SU DUNG
TONG TOE | CHUYEN DOl (———— CUOICUNG
d WHRex]| THANHDIEN | pEy gAN
100% THU HOI QUA LUQGNG | BIHRWHR | DUNG 100%
36.073 TOE 36,073 TOE
4.5% (of Total) 4.5% (of Total)
. DI Egu B'gg,fé‘” DIEN NANG |
DIEN NGUON ~pr > WHR
66.963 TOE ﬂ[Eg@gg,ﬁNﬁ SUDUYNG |
8.4% (of Total) 66.963 TOE *WHR (Nhiét thdi) durgc thu hoi tir Than
8.4% (of Total) va chuyén dai thanh Dién nang.
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Tong mirc tiéu thu niing lwgng sau khi thwe hién

cac giai phap TKNL

STT Loai nang Don vi Nang lwgng tiéu
lwong : thu
1 Dién nang kWh 399.398.464
2 Than tan 1.203.623
Téng

Phit thii CO, Quy do6i TOE
(Tan CO2) (TOE)
263.283 L
2.972.948 9
3.236.231 .
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Doi ngu kiém toan vién va thiét bi kiém toan nang lwong

Danh sach nhan su kiém toan nang luong

SG DO CG CAU NHAN SU DU AN

TRUGNG NHOM (EAC)
Pam bao chat lugng, giam sat

va ra soat bao cdo cudi cung

NHOM €O VAN CHUYEN MON

< g baacéotugdcﬁé quﬁx:té’ :

Cung cap y kién chuyén mén va

{%’«, CHUYEN GIA KY THUAT (External)
B dé xudt giai phép k¥ thuat

NHOM THUC THI DU AN

DIEU PHOI DU AN (EAC)

KIEM TOAN VIEN NANG LUGNG (EAC)

Danh sdch thiét bi

Dong ho do
luwu lwgng chi
16ng

Camera nhiét

Miy do cudng Thiét bi do 4p
dd 4nh sing suit khi
HIOKI .

Thiét bi phan
tich khi thai

May do véin toc
gio
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Danh muc giai phap TKNL Cap do B — Phan loai theo murc do tac dong
va doi mai sang tao
> Nhom 1 : Giai phap chinh (Tac dong 16n/ C6 tinh chién lugc)

Mikc tiét kiém wée tinh  Chi phi tiét kiém . Thoi gian
R S . . o Chi phi dau tw T
STT Giai phap tieét kiém nang lugng Dién nang Than (t4 dugc (Tri¢u (triéu VND) hoan von
(KWh) an (tan)  yNp/nim) - (niim)
j  Oidi phip ung dung Machine Leaning de o1 wu hod van ), g0 5451 193666 71.175,3 116.600 1,64

hanh san xuat

Giai phap thu hoi nhiét thai (>1000C) bang chu trinh
Rankine hitu co (ORC) phuc vu cho hé thong diéu hoa
2 khong khi phuc vu cho cac phu tai khu vuc phong diéu  1.296.480,0 0,00 2.525,5 9.000 3,56
khién va tram dién hodc phat dién (DC1 - DC4) — Lay vi du
dién hinh cho HT PHKK DAy chuyén 1

Giai phap lap dat hé thong dién mat troi - lay vi du dién

3 . 14.134.437,0 0 30.944,5 172.250 5,57
hinh cho hé thong dién mait trdi 10MWp — khong c6 luu trit ’ ’ ’

4 Lap df_lt bien tan’ ch’o MNK két hop bo di€u khién trung tdm 590.357.6 ) 1.150.0 3.600,00 313
cho h¢ thong khi nén

5 Cai tao duong ong: “Lap dat duong ong phéan cap ap suat 836.437.6 0,00 1.629.4 4.500,00 276

cho hé thong khi nén”
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Danh muc giai phap TKNL Cap do B — Phan loai theo mtrc dj tac dong va
doi mai sang tao

> Nhom 2: Giai phap hd tro (Truyén thong / Bién phap tot nhat)

STT

Giai phap tiét kiém ning lwong

Xay dung, ap dung va ching nhan Hé thdng quan 1y nang luong
theo tiéu chuan ISO 50001:2018

Tiép tuc trién khai tuyén truyén, gido duc, pho bién kién thirc vé

2 tiét kiém nang luong cho can bd cong nhan vién trong Cong ty
thuong xuyén va dinh ky

3 Thuong xuyén kiém tra, khac phuc tinh trang ro ri khi nén

4 Trang bi hé théng do luu lugng gidm sat tai khi nén
Lap dat hé thong bong lam sach ty dong HydroBall, thiét bi khtr

5 can dién tr va bd diéu khién tu dong cho bom nudc tuan hoan va
quat gi6 thap giai nhiét theo ap suat chan khong binh ngung — Vi
du dién hinh cho Day chuyén 1

6 Thay thé cac bong halogen cong suat 70W va 150W bang cac
bong dén Led hiéu suat cao

7 Thay thé cac dong co hiéu suat thap IE1 bang cac dong co hiéu
suit cao (IE3-IE4) khi c¢6 co hoi — Vi du dién hinh

Vets iR

Mikc tiét kiém wéc tinh

Dién nang
(kWh)

1.296.654

182.732

2.447.672

744.045

85.833

Than (tin)

2.448.9

0,0

0,0

0,0

0,0

h. h, oA oA §
Chiphitietkiem . .o d ddu t
duge (Trigu (triéu VND)
VND/nam) :
8.648 3.000
Giai phap khuyén nghi
355 120
Giai phap khuyén nghi
4.768 3.000
1.449 2.841
167 1.090

Thoi gian
hoan von
(nam)

0,35

0,34

0,6

1,96

6,52
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Két qua Kiém toan niing lugng

1.

Xac dinh 12 giai phap TKNL

2. Cac giai phap tip trung vao cac hé thong tiéu thu ning lwong chinh, bao gom:

H¢ théng khi nén: May nén khi, hé thong giam sat —
Hé théng nhiét: Thu hoi nhiét, 1am sach

Heé théng dién: Bong co - »
Hé thong chiéu sang: Nang cap bong den

Diéu khién quy trinh & tw dong héa: Bién tan, lap dit ro-le thoi gian

H¢ théng quan ly: Phan mém Machine Learning

Nang luwong tdi tao & tiéu chuan: Lép dat dién mat tro1, ISO 50001 —

3. Tac dong tiét kiém niing lwong va chi phi:

Tong dién ning tiét kiém ~ 34.581.192 kWh/nim

Tong than tiét kiém = 20.815 tin/nim

Giam phat thai CO: ~ 74.210 tin CO2/nim

Tong udc tinh tiét kiém tai chinh =~ 122.813 triéu dong/nim

Thoi gian hoan vén: Dao dong tir 0,22 dén 6,5 nim, nhiéu giai phap dwéi 3 nam.

Trong d6, cic giai phap trong diém
nhu Machine Learning, ORC va t6i
uu hé théng khi nén dong gdp phan
16n tiém nang tiét kiém, dong thoi thé
hién dinh hudng chuyén d6i sb va toi
ru van hanh theo xu hudng qudc té.

Vets

Energy and

Environment
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Ung dung Machine Learning (ML) trong t8i wu van hanh san xuat xi mang

TONG QUAN GIAI PHAP & LOI iCH

1.  Nguyén ly & Gidi phap Chuyén ddi S6
« Ung dung Al/ML phan tich dit liéu van hanh
:,_ real-time.
5> * Técdong I6n nhat, tiét kiém dién ~55-60%
+ Chuyén d6i s8, dang dugc trién khai thuc té
(e.g., ABB, FLS, Schneider)

2. Loiich & Gia tri Nang lugng/Van hanh
.+ Hiéu qua nang lugng ~3-5% tiét kiém nhiét/dién
« Giam bhién déng SEC nhiét
« Chuan héda van hanh

Lo nung (Kiln & Calciner)

« Tailo, 0, CO
» Nhiét do

* Luu lugng gié

\.

Nghién xi mang (DC1)

» Tai nghién
* Phanly

* Luu lugng khi

4

ML GIAI QUYET TRUC TIEP THEO CONG DOAN

" Cooler (1am mét clinker)

* Luu luong gié
+ Nhiét dd clinker
, * (Gio 2/3 |

.‘a\_

Hé thong quat

&> * Apsudt

—~ « Luuluong
' « Trang thai VFD
Y g _j

.

¢~ Machine Learning la gidi phap trong tam gitip Nha may fiém cdn mirc vdn hanh 161 wu
(near-BAT) theo xu hudémg quéc té.
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GIAI PHAP PHAN CAP HE KHi NEN (High pressure — Low pressure system)

IEN TRANG & VAN BE

> GIAI PHAP & HIEU QUA

=
> ﬁN HANH CHUA TOI UU:
E@Er R0 - Mtrc ap suat: 0,60 - 0,75 MPa (~6-7.5 bar)

% - Cac tram MNK hoat dong daoc lap,

chua cé diéu phéi tap trung
VAN DE COT LOI:

- Ap suat dao déng theo phu tai >
van hanh chua toi uu
Tat ca phu tai dang diing cung 1 mirc ap suat cao
« Trong khi thyc t&: 40-65% phu tai chi can
40-65% ap suat thap (<0,55 MPa)
+ Pang ton tai:
- Ton that tiét luu qua van giam ap
« Tang ro ri khi nén
« Tang "khi nén gia"

‘Tf

&y2
éﬁ'ﬂ

GIAl PHAP BE XUAT:
* Phén tach hé thong thanh 2 cap

AP CAQ (>0,55 MPa)
» Loc hm stng khi, bda khi

AP THAP (<0,55 MPa)

@ ="« Van diéu khién

Instrument air

» Air slide, vé sinh

¢

B

"
4

HIEU QUA TIET KIEM
Giam ap suét hé thap:
0,60 = 0,45 MPa (~4,5 bar)
« Tiét kiém:
« ~4-5% dién toan hé thong
« ~836.000 kWh/nam
+ ~1.630 trieu VND/nam

n?/ Giai phdp tdn dung ha tdang hién hitu, chi phi hop ly, mang lai hiéu qua bén viing va phu hop
théng [é qudc té (BAT)

Enn-rg:; ard
vEt S Envirenment

Trang 16




NGAN HAN (0-12 thang) - TOI UU & QUICK WINS m (1-5 ném) — DAU TU & CHUYEN D0

=

Du an

@ Trién khai ngay céc giai phap no/low CAPEX
(kiln, coaler, quat, nghién)

@ Thuc hién pilot cho céc giai phép tiém ndng
cao (cooler / ML)

@ Cap nhat lai hiéu qua tai chinh (NPV/IRR) theo
dir liéu thure té

A
&

~,

Quan ly

@ Thiét lap KPI néng lugng theo céng doan
(kwWh/t, kcal/kg clinker)

@ Chuan hoa thu thap & kiém chimg dir liéu

@ B0 sung sub-metering tai cac khu vuc trong
diém

& Thanh lap Energy Team ngi bg

S

.

VAE

oy

v Key Message.

-

= @& Ung dung APC / Machine Learning cho t6i uu

.

Du an

@ Trién khai céc du an CAPEX Idn (cooler, WHR,
motor IE3/IE4)

vén hanh
@ Tich hgp giai phap theo hudng tdi ru toan hé
thdng

R\ /a8

L.

Quan ly

@ Ap dung hé théng quan Iy niing lrgng theo 1SO
50001

@ Xay dung nén tang dir liéu nang lugng (Energy
Data Platform)

@ Ung dyng phén tich di liéu & ML trong vén hanh

@ Dao tao nang cao nidng lyc ddi ngd

>y

=~ L6 trinh trién khai can di tir t6i uu van hanh = dau tu cong nghé = chuyén dai s6, nham dam bao hiéu qua bén

virng va giam chi phi ndng lugng toan nha may.

Energy and
Vets Environment
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Phuong phap luan

Thu thap va phan tich dir lieu

Khdo sdt hé thong

Ddnh gia so bo va xdc dinh tiem nang tiet kiém nang luwong
Xay dung so do ndng lwong

Ddnh gid hiéu sudt nang lwong

Phdn tich chi tiét va danh gid

Xdc dinh cdc co héi va gidi phdp tiét kiém néing lwong

» Quy trinh kiém toan ning luong dugc thuc hién theo hudng dan tai Thong tu
25/2020/TT-BCT ngay 29/9/2020 cua B Cong Thuong.

LCEER O SIS N
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Quy trinh kiém toan ning lwong

~ ~
Q
¥

N

: \
Lap so d6 nang luong \

U

® . ® Trao doi thong tin

Do dac & danh gia
hién trang h¢ thong

¥

Panh gia hiéu suat J

7
/
!
Hop khéi dong |:> [ Thu thap dir liéu

va thong tin hién co

Xac dinh tiém ning tiét kiém <::|
nang lugng

Phan tich chuyén sau st dung ning lugng

Hop giira ky v6i nha ma
op giua Ky vol nha may idi phap st dung NL hiéu qua

— N T Y T

danh gia kha thi turng giai phap

Bao cao két qua cudi cung J /
v/

Hoan thanh bao cao

Bao cao cho SCT kiém toan niing luwong

cho nha may

= |
[ |

m [ Phan tich va dé xuat |:>[ Tinh toan ky thuat - kinh té,
= |

Energy and
Vets Environment
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Legen

So' d6 ning lwong

Steam

Truc co khi/Mechanical shaft
Water

Cooling Water

D&u DO/DO oil
Product

Electricity

Hot air

Compressed air

Khi thai/ Exhaust gas
Fresh air

Production line 1 & Production line 2

Day chuyén chinh 1&2 - Main product line 1&2

Electricity
3.193.412 Compressed
kWhry air

Electrici
Compre
ssed air kWhly

ity

1.228.235

Electricity
491.294
kWh/,

Raw
Tota Line 1&2 |Line 1 Line 1-% |Line 2 Line2-% 1182.1.1
Pa voi s L1&2.1.2 L1&2.1.3 L18&2.1.4 L1&2.1.5
Li t tonly 5.073.132 | 2.596.013 51,2%| 2.477.118 48,8%
imestone L182 - D4 voi L182 - Nghién tho 1 L1&2 - Béng tai + Loc bui 1 L182-Khoda 182
4t sé 3 At, sili Limestone Coarse grindiny Conveyor + Dust filter Stone Warehouse 1 & 2

Dat sét, quang sat, sifc,... tonly 1955932 | 692535 46,8%| 1.263.397 |  532% il B
Clay, iron ore, silicon,...
Phu gia téng hop, thach cao,...
Synthetic additives, gypsum,... tonly 1.290.944 986.538 1 304.406 0
EZZ’I‘ tonly 625.958|  321.601 51,4% 304357  48,6% 5.073.132 tonly 5.073.132 tonly | 182.1.2.1 5.071.610 tonly | 1g2.1]3.1 5.070.595 tonly
Total tonly 8.945.966 95% DM 95% DM 95% DM 95% DM

Bui min Bui min

S 0,03% Fine 0,02%

Fine dust
dust.
1.522 kgly 1.014 kgly
Electricity Electricity Electricity DauDO
Compressed 1.525.390 Compre 66562400,0% 416.016
air kWhly ssed air kWhly, KkWhhy
L1&2.1.6 - DAt sé 3 1.
L1&2 - Dat sét, quang L18&2.1.7 L1&2.1.8 L1&2.1.9 1182 - Kho iy 1 L1&2.1.10

sét, sil L1&2 - Nghien tho 2

san xuét Clinker) Coarse grinding

1.955.932 tonly
95% DM

1.955.932 tonly
S
95% DM | 182.1.7.1

Fine dust

Cong doan chuan bi, tiép nhan nguyén liéu va xir Iy so bd (1)

L1&2 - Bang tai + Loc bui 2

Conveyor + Dust filter Warehouse 1

1.955.932 tonly
5
95% DM, 182 1.8.1

Fine dust

1.955.932 ton/y
95% DM

Vets

Energy and

Environment

So d6 quy trinh sian xuat DAy chuyén 1, 2
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Legend:
— Steam

S O’ d 6 n ﬁ n g l“’(.)’ n g R J\;:;:e;:o khi/Mechanical shaft

Cooling Water

D&u DO/DO oil
- Product
- Electricity
- Hot air
—>

Compressed air
T Khi thai/ Exhaust gas

Fresh air
Hot air From
L1.2.1.2 (L1-
Electricity Electricity ~ From L1.3.1.8 (L1-ID FAN) Nghién liéu) Electricity
3.070.233 38.597.208 51.228.061 1.644  2.193.023
Compressed Compressed
air air
KWhy KWhy| KWh/ tonly KWhy
L1.2.1.1 L1221
L1.2.0 »
L1 - Can dinh lwgng 1 L1221 L1 - Nghien ligu 122
Weighing scale 1 Grinding materials
3.287.362 tonly 3.287.362 tonly 3.152.896 tonly
95,0% DM 95,0% DM : 99,0% DM
L1.2.1.2 L1213
v
Bui thu hoi
Dust recovery Relative humi 15 %
0,05% Temperature 80 °C
1.644 107.285.617 kWhly
tonly Dried out con 132.823 tonly

Mass balance for drying

Liquid matter 164.368 Liquid matter 31.545
Dry matter 3.122.994 Dry matter 3.122.994
Total 3.287.362 Total 3.154.539

Nhiét lam bay hoi nwéc trong "L1 - Nghién ligu"

Lwong nwéc bay hoi trong qué trinh nghién 132.823 | Tan/ n&dm —
Nhiét &n hod hoi ctia nwoc 2257 kd/kg
Lwong nhiét can dé lam bay hoi nuwéc 83.272.463 | kWh/nam

Cong doan nghién va dong nhat nguyén liéu

Vets EEks So d6 quy trinh san xuit DAy chuyén 1

Environment
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So' d6 ning lwong

Hot air
Hot air Hot air From L1.3.4.2
From L1.3.2.4 (L1-Calciner) From (L1-Ghi lam mét (
11251 FromL1333 0i6 3)
. § . (L1Sio  (L1-Loquay)  Cooling grate
Electricity 7215°C Blocticiy ) i3
4.386.046 S KWHy 6579069 195142 357208665  237.849.204
KWh) KWy | tonly| kWi KWhiy
L1311 L1321 | L1322 L1323

Legend:
— Steam
""" Truc co khi/Mechanical shaft
—
Water
Cooling Water
Dau DO/DO oil
—
Product
o, .
Electricity
- Hot air
. .
Compressed air
- . >
Khi thai/ Exhaust gas
Fresh air
Hot air
FromL1.3.4.1
(L1-Ghi lam
mét)
Cooling grate From L1.2.5.2 (L1-Silo th Electricity ~ Cooling Wate Fress air Electricity Electricity Electricity From X2.3 (Loc bui)
399.651.611 105.076 7.894.883  2.648.448 146.214 6.579.069 Fress air 2.193.023 181.029 44763
KWhy tonly KWhly KWhy tonly KWhy KWhiy KWhy | tony
11.33.1 11332 11334 11.3}6.1
L
L1- Lo quay L134 L1 - Ghi lam mat L1 -Dap Clinker
Rotery kin Cooling grate Clinker Dam C1ESiochiien
2.378.092 tonly H 2.260.753 tonly| 2215538 tony 2.215.538 tonly
100,0% DM 11333 H 100,0% DM 100,0% DM 100,0% DM
180 'C ' 1300 'C 140 °C 140 °C
Hot air (Khi CO2 khir L1.34.1 L1342 L1343 L1344
cacbonat + dét than) 6 né
Hot air (CO2 b.' nong
decarbonation) e xa
.
To L1.3.2.2 (L1-Calciner) 180 °C
‘C Hot air Hot air Hot air Khi thai/ Exhaust gas
357.208.665 kWhiy To L1.3.3.1 (L1.To L1.3.2.3 (L1-To X9.1 (L1-AQC To X2.7 (L1-Loc bui (Dust filter))
222.416 tonly C
399.651.611 237.849.204 178.087.046 109.795.325 kWhiy
Chemical process mass balance 45.215 tony
t than

1134 R
0 trao ddi nhigt .
Heat exchanger Llptaiey
3154539 tonly 3.138.767 tonly
99,0% DM 99,5% DM s
L1312 Hotalr
Tol123(L1-
B9 trao ddi
Hot air ohiet)
Heat exchanger
To X10.1 (L1-SP Boiler) 50 'C
350°C 156.412.582 KiWhly
1577270 Tonly 955,816 torly
113.002.695 KWhly
Cooling Water Electricity
L1313 1765632 11.842.325
Hot air KWhiy KWhiy [Mass balance for drying [Chemical process mass balance ]
320°C Liquid mi  15.694 Liquid mat. - |Knhbi lwong giam do khir cacbonat (85¢Khdi luong giam do dbt than
1315 11316 Dry matt_3.308.457 Dry matter__3.308.457 784.009 156113
Total _3.324.151 Total 3.308.457 [Total 784.009 Total
L1314
From X10.2 (L1-SP Boik Nhigt lam bay hoi nréc trong "L1 - B
Hot air Luong nwéc bay hoi trong qué trinh ngl
120°C INhiét &n ho hoi ctia nudc 57|
1347 Liais Luong nhiét cén 6 lam bay hoi nuGe 19.727.767 | KWhinam
Hotair Hot air
To 1.19 (Nghién than/C: ToL1.2.1 (L1 &n lig grinding)
120°C 250°C

3.644.811 kWhly 51.228.061 kWhiy

Khéi lung gidm do ki cacbonat (15%)
138.355

Khbi lugng giam do d
84.061

[Total

138.355

Total 84.061

Cong doan nung va lam ngudi Clinker

Energy and

Vets

Environment

So dd quy trinh san xuat DAy chuyén 1
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Legend:
— Steam

S O’ d 6 n ﬁ n g lll’(.)’ n g R J\;:fefo khi/Mechanical shaft

Cooling Water

D&u DO/DO oil
- Product
- Electricity
- Hot air
—>

Compressed air
T Khi thai/ Exhaust gas

Fresh air
FromL1.4.1.1 .
(L1-Phu gia i Hotair
mang) From to X2.4 (L1-
Electricity (Cement Electricity ~ Loc bui) Electricity Electricity V6 bao xi mang Electricity
additives) (Dust filter)
1.363.400 986.538 89.788.846 18.241.933 1.851.316 #itHH#  Compressed air 6 2.151.469
kWhly tonly kWhly kWhly KWhly kWhly tonly kWhly
L1.4.41
L1.4

L1.4.21

Final product 1

. L1.4.4
L1 - Can dinh lwong 2

Weighing scale 2

3.246.845 Tonly
Not mapped
9.356 Tonly

L1 - Nghién xi mang

L1 - Silo xi mang
Cement grinding

Cement Silo

L1 -Béng bao L1 - Xuét Xi mang déng bao

Packaging Packaging cement export

1.640.301 tonly 2.626.838 tonly § 2.626.838 tonly 2.626.838 tonly
100,0% DM 99,9% DM 11422 | 100,0% DM
50 °C

2.626.845 tonly

Electricity
Khi thai
Exhaust gas 925.658

Relative humi 15 % kWHly
Temperature 80C

27.362.900 kWhly
L1.4.31 L1 - Xuét Xi mang roi ]
Bulk cement export

Dried out con - tonly
- tonly

Electricity
422.402
kWhly

L136.2

L1 - Xuét Clinker

Clinker Export

620.000 ton/y

Cong doan nghién xi mang, luu trir xi ming, déng bao

Vets BN So d6 quy trinh san xuit DAy chuyén 1
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So' d6 ning lwong

Purchased

Production line 1

Purchased Coal
99,95% 2.243.009.712 kWh

L1 - Coal

L1 - Coal

Production line 2

Purchased Coal
99,95% 2.122.741.244 kWh

L2 - Coal

Distribution

Distribution losses ( birc xa — déi lwu)
43.918.130 kWh
2,0%

Conversion :
1
1
Energy losses I
1
% kWh
Take away 0% 2.243.010 kWh !
Flue gas 0,0% - kwh |
Radiation 2,0% 44.860.194 kWh I
Total 21% 47.103.204 kWh Isteam
] 2.195.906.508 kWh
Production line 1 I
( Calciner, Lo quay) 1
1
1
1
1
1
1
Energy losses I
% KWh 1
1
Take away 0% 2.243.010 kWh 1
Flue gas 0,0% - kWh
Radiation 2,0% 44.860.194 kWh I
Total < 2,1% 44.577.566 kWh ISteam

L2 - Coal

Production line 2
( Calciner, Lo quay)

I 2.078.163.678 kWh

Steam

Not mapped
229.390.653 kWh

distribution

Distribution losses ( birc xa — déi lwu)
41.563.274 kWh
2,0%

So d

>4

0

Steam

Not mapped
-221.434.318 kWh

Consumption
Process
> 1.922.597.725 kWh
Not mapped
7.956.335 kWh
o Mapping degree
” 99,82%
Process
4.180.632.448 kWh
Process

distribution

14

hié thong cung cap nhiét

2.258.034.723 kWh

v

Energy and
Vets Environment
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So' d6 ning lwong

q A 1
Production line 1 |
1
Electricity production l

Electricity is generated from the utilization offheat.
46.347.213 kWh

L1 - Electricity
WHR (L1)

L1 - Electricity WHR (L1)

Purchased electricity
166.154.736 kWh

L1 - Electricity

L1-Cap nwéc 1 & R

2

L1 - Pump

L1-Cépnuwoc 18&2
1.432.180 kWh Electricity

EVN (T1)

L1 - Electricity EVN (T1)

L1 - Pump
1.432.180 kWh

COP Estimate
350

L1 - Cooling tower

ICooIing to processes (Water)
250.631.500 kWh

» Process
1.432.180 kWh

Not mapped
11.485.961 kWh
Mapping degree

L1 - Cooling tower
716.090 kWh

—

L1 - Compressed

Distribution loss
7.518.945
3%

> 95%
Process cooling
231.626.594 kWh

air D32

L1 - Compressed air D32
2.649.025 kWh

> 22.075.209 m3

Process

L1 - Nha may co

L1 - Nha may co dién
297.465 kWh

297.465 kWh

Energy and
Vets Environment

So d6 hé thong cung cap dién va cac hé thong phu tro

Trang 25



Tiém nang TKNL

—— Diy chuyén 1 —#— Diy chuyén 2 —&— Diy chuyén 3 =< Diy chuyén 4

1,400
1,200
z
< 1,000
= 800 *—
Q
¥ 600
2
2400

200

1 2 3 4 5 6 . 7 8 9 10 11 12
THANG

Distribution of waste heat potential

Temperature analysis

L2 - SP boiler; 0,1%
L2 - AQC Boiler (HP); L2 -IP turbine; 0,1% 50.000.000
0,2%
L2 - Hoa hoi LP (AQC L2 - LP turbinne; 0,0% 45.000.000
Boiler); 0,0%

L2 - IP turbine; ,1% 40.000.000
L2 - Loc bui; 16,1% 35.000.000

12 - Nahidn xi m L1 - Nghién than;

- Nghién xi mang; 2.32%
40% 30.000.000
. L1 - Nghién xi mang;
L2 - Nghién than; 2,2% 4,2% § 25.000.000 D Heating
= OCooling
20.000.000 DOAuvailable waste heat
L2 - Nghién liéu; 19,0% 11 - Loc bui 17.1%

15.000.000

L1 - SP boiler; 0,09%
L1 - IP turbine; 0,11% 10.000.000

L2 - Silo L
Clinker; L1 -LP turbinne;
L2 - Silo 8,7% 0,004% 5.000.000 i
ek L1 - IP turbine; 0,1%
8.7% T
L1 - LP turbinne; 0,0% « ’ OO . «
L1 - Hba hoi LP (AQC L1 - AQC Boiler (HP)-
Boiler); 0,007% QOJG%'@H( %

Temp. [°C]
Nhan dién tiem nang thu hoi nhiét thai

Phén b tiém ning nhiét thai iy ;e X
va toi wu hoa nhiét lién quy trinh

Energy and
Vets Environment Trang 26




Tiém ning TKNL

Distribution of waste heat potential

140.000.000
122.030.573
120.000.{}[}0 107 .285.617 108.785.325 103.90% 134
100.000.000
g 80.000.000
= BOOOOOOO 558.162.34858 162 840
40.000.000 27.382 jo0 256544904
20.000.000 145,183 14.124 008
3831 1.0586816 571,088 738803 23313 7389083 23813 4 250 1.082.173 575888 745310 24017 748310 24017
> ™ £ 5 A ™ 5
& {\\@(\ IS %\2’;\' & 3¢ @.-\@ Q.;@ @\(@ Qq?' ) {%_ﬁ _ {%_e \@b @@Q 4&(\% o %e'.:\ \@? 3% ui;\"‘@ _ \Q(@' ‘é\ﬂg’ ) \Q(\Q'
& & T E S € 9% 2 oY ¢ 0 & & & o SHPPLD SEIR MR
R -~ & AU\ S A N MOoXT ) @ =~ $ MY L9 w9
A S N Q 'qg o ARV RN RN N \\? ‘va NZ N
- . @"‘\\d o g ‘G@@ N
¥ s
v N7
132.151.187 177162174
114.755.472
21.963.045 1 640.153 8697750 I 7.056.335
- R I —
L2-HoahoiLP L2-Quanhiét L2-Dantiet L2 - AQC Boiler L2 - SP bailer Losses Mot mapped
LP kigm 2

Nhan dién tiém nang tiét kiém nang lugng tur so dd nang lugong

Energy and
Vets Environment
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Thuén lgi

’ « SO PO HO TRG DU AN .

HO TRO TU

mmsmmi\“ )

| HO TRO TU NHA MAY:

TU VAN QUOC TE

Cung cap thong tin vé nguyén
vat liéu dau vao; Tiéu thu

nhién liéu, dién; Thanh pham va
ton that & tirng céng doan

Hudng dan lap ban do

nang lugng
Lap bang can bang vat chat J
Xay .dj,mg so d6 nang lugng |
chi tiet H Phat trién y tudng

giai phap

Danh sach thiét bi: Tén, vi tri va
cong suat thiét ké

Tao diéu kién cho chuyén gia
VETS va quéc té thuc hién cac
phép do tai nha may

Huédng dan tinh toén
cac giai phap

Thé hién quan tam trién khai
céc giai phap dé xuat va San
sang dau tw néu giai phap kha thi

er——— ey ey ey ey e/

Energy and
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Thach thirc

< Dong nhiét trao d6i va thu hoi (WHR) phtc tap, kho x4c dinh chinh xac khi lap so dd niang luong
% Kho khin trong chuan hoa dit liéu do sir dung nhiéu don vi do luong khac nhau

% Kho tach riéng tiéu thu nang lugng theo tirng cong doan — phai no1 suy/udc tinh

% Phan bo ning lugng gitta cac cong doan mang tinh gia dinh, can kiém chimng

< Sy thay doi vé diéu kién van hanh (phu tai, nguyén liéu thd) lam bién dong cac chi s6 KPI

% Can nhicu thot gian pho1 hop gitra cac b phan dé thu thap va xac minh s6 li¢u

Energy and
Vets Environment
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Bai hoc kinh nghiém: Tdi wu héa thu thap va phan tich dir liéu Peé xuét chién lwgec ndng cao hiéu qua

Phat trién miu div lidu theo nganh cy Phat trién va chudn héa cac huéng din

thé va didu chinh sau khdo sat vé quan Iy dir liéu nang lrong
Urée tinh dir liéu trung gian khi ! : ; =) Xem x&t dau tr hé thong do lwéng va
thigu do luwémg vé xac minh vii % ~.,_g,.} giam sat nang lwgng (sub-metering)
401 ngi ky thuat nha may o
b : P Y ol | By nhanh quy trinh xem xét va phé
‘JLE_l Két hop diF lidu do thye té va gia djinh s s WP : d &c aldi phap tidt ki 5
P‘Eég K thibl ch hé thing Pirc tap GWHR) e { /‘r It:qryﬁ;‘: ¢ gldi phap tiét kidm ning
ciit 151 dé dir ligu Ay dau, Ycﬁinh . _ ﬂr:;} may - tr van - chuyén gia) ngay tlr dau
XaC
P KPI bién dgng theo ché dj van . i = N ,
Ve Egnn: ﬂ%?g,gra chon diéu kign van Tai sao dinh lwgng tiem nang WHR phtrc tap?
n 1 & e L e R R b e R e e T ——
Nhiét thai phy thufc manh g -
S S ao trang thai van hanh lo Bién d
5 Phat trién va chuan hoa céc ¥em xét dau tr hé thdng do & " I' rtﬁi, 0., an dir::aﬂhéﬂ i
= hudng dan vé quan Iy di lurding va glam sat nang : .
lidu néng lugng Irgng (sub-metering) Thigu diém do truc tiép;
@ Khé s dinki [t luong va Phdi udic tinh
| enthalpy khifhai
' = - -
Py nhanh quy trinh xem - Tang cuang phdi hop gila —  Higu sudt ha thong phy thuge T tac
€ xétva phé duyét céc gii f@7)  céc ben (nha may -t vén - E_EE%] nhieu khéu (oiler - urbine Doueg i
=] phép tigt kiém ning lugng ‘&%’  chuyén gia) ngay tor dau X - condenser - cooling)
Anh hurdng eda digu kign mai truimg
’DDEV (nhiét dg nurdc lam mat, chan khang)
i lam s ch Kt qu

Energy and
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EMBASSY OF DENMARK .
Hanoi @ Danish Energy Agency

vets B Dia chi Ting 1 Toi b Song DA 3 Phg Neyan Hoane.
, : g 1, Toa nha Song Ba 9, Pho Nguyén Hoang,

Phuong Tu Liém, Ha Noi
Hotline: 024 22 33 44 55
Website: https://vets.energy/
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