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Gi&i thiéu vé boi canh

Ngay 13 thang 3 nam 2019, Thi twdng Chinh phu da ban hanh Quyét dinh sb 280/Qb-
TTg phé duyét Chuwong trinh qudc gia vé st dung nang lwong tiét kiém va hiéu qua
(VNEEP) giai doan 2019-2030.

Chuwong trinh VNEEP trién khai dong bd cac hoat déng trong linh vuc sir dung néng
lwong tiét kiém va hiéu qua, thé hién cam két cia cac cap chinh quyén, cac hiép hoi,
doanh nghiép, t& chirc, ca nhan ddi véi hiéu qua sir dung nang lwong néi riéng va (ng
pho v&i bién dbi khi hau, bao vé méi trwdng néi chung.

Chwong trinh Hop tac Béi tac nang lwong Viét Nam - BPan Mach giai doan 3 (DEPP3)
giai doan 2020-2025 trién khai nhiéu hoat déng, déng gép thiét thwc va hiéu qua vao
viéc giup nganh nang lwong Viét Nam chuyén dbi sang tang trwdng xanh, gidm phat
thai carbon théng qua phat trién hé thdng nang lwong xanh, van hanh hé thdng dién
linh hoat, thwe thi hiéu qua cac chinh sach, bién phap thuc day hiéu qua ning lwong.

Mot trong nhirng hoat dong rat quan trong nham thac day hiéu qua ndng lwong théng
qua Kiém toan nang lwong trong nhiéu nganh céng nghiép khac nhau tai Viét Nam.

Tai liéu nay bao gébm tém tat 4n danh vé& mot bao cao kiém toan ndng lwong cu thé
dwoc thwe hién nhw moét phan ctia chwong trinh DEPP3. Coéng tac kiém toan da duwoc
thwe hién tai mét nha may gia cong co khi chinh xac, do Céng ty Co phan Giai phap
Coéng nghé Viét Nam thwc hién, phdi hop véi mét chuyén gia quéc té tir Viegand
Maagge.
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Ban tom tat
Tinh trang cong ty

Trong chwong nay, nhém KTNL sé trinh bay tém tat vé viéc str dung nang lwong
clia nha may va cac phat hién tai cac khu vwec kiém toan chinh (cé 1ap ban dé) va
Iwva chon cac co’ hi Tiet kiém Nang lwong. Cung véi viéc danh gia chi phi-lgi ich
cu the cho tirng Iwa chon.

Tinh hinh chung vé tiéu thu nang lwong tai nha may:

Béang 1.1Co céu tiéu thu ndng luong ctia Céng ty giai doan 2021-2023

STT n;ﬁg'lﬂ,‘;:g D\‘,’i’" Lwong tiéu thy Ch;‘%’gg)‘“' TV 18 (%)
2021
1 bién kWh 13.820.240 2.132,46 92,93
2 Dau DO lit 177.312 156,03 6,80
3 | Sinh khéi Tan 25.416 - -
4 | Xang lit 7.344 6,10 0,27
5 | Nuwdc m?3 26.328 - -
Tong cong 2.294,59 100,00
2022
1 bién kWh 12.882.450 1.987,76 91,18
2 Dau DO lit 175.836 154,74 7,10
3 | Than Tan 40,32 28,22 1,29
4 | Xang lit 11.112 9,22 0,42
5 | Nuwéc m?3 10.852 - -
Tong cdng 2.179,94 100,00
2023
1 bién kWh 11.122.300 1.716,17 91,09
2 Dau DO lit 167.208 147,14 7,81
3 | Than Téan 8,40 5,88 0,31
4 | Xang lit 17.844 14,81 0,79
5 | Nuwéc m?3 13.767 - -
Téng céng 1.884,00 100,00
DiuDO Gas D3u DO Than d4 Gas D3u DO Than d4 Khi
6.80% 0.27% 7.10% 1.29% 0.42% 7.81% 0.31% 0.79%

l
Biéu db 1.11Ty 1é tiéu thu ndng luvong trong giai doan 2021-2023
Tiém nang tiét kiém nang lwong

Sau khi tién hanh khéo sat, danh gia hién trang st dung va quan ly nang luvong
tai Céng ty, nhdm kiém toan nhan thiy mét sb tiém nang tiét kiém nang lwong dbi véi
hé théng may méc san xuét, hé théng cung cap va phan phdi dién, hé théng may nén
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khi, 16 nung, v.v. Tién hanh phan tich va tinh toan chi tiét, tiém nang tiét kiém tai Céng
ty cu thé nhuv sau:

Téng tiém nang tiét kiém hang ndm la khodng 2.220.508 kWh/nam, twong
dwong véi mirc tiét kiem khoang 141.954 EUR/nam. Dé trién khai cac giai phap nay,
Coéng ty can dau tw khoang 622.688 EUR.

Tém tat cac co hoi tiét kiem nang lwong tai Céng ty dwoc trinh bay & cac phan
duwdi day.

1 Ve doanh nghiép
1.1 M6 ta vé cong ty

o Nganh: Gia cdng co khi chinh xac

o Nguyén liéu chinh:
= Day chuyén san xuét 1 - 1,R1 - Phun swong & dap: 3.900.794 (kg/nam)
= Day chuyén san xuét 1 - 1,R2 - Phun swong & dap: 832.487 (kg/nam)
= Day chuyén san xuét 1 - 1,R3 - Phun swong & dap: 19.028 (kg/nam)
= DAy chuyén san xuét 2 - 2N1 - X ly nhiét: 25.458 (kg/nam)
= Day chuy&n san xuét 2 - 2N2 - X Iy nhiét: 925.546 (kg/nam)
= Day chuy@n san xuét 2 - 2N3 - X Iy nhiét: 591.478 (kg/nam)
= DAay chuyén san xuét 2 - 2N4 - X ly nhiét: -
= Day chuyén san xuét 3 - 3X1 - Xuat khau: 191.347 (kg/n&m)
= Day chuyén san xuét 3 - 3X2 - Xuét khau: 600.214 (kg/nam)
= Day chuyén san xuét 3 - 3X3 - Xu4t khau: 484.919 (kg/nam)
= Day chuyén san xuét 3 - 3X4 - Xuét khau: 1.852.946 (kg/nam)
= DAay chuyén san xuét 4 - 4B1 - Vong bi: 6.896.171 chiéc/nam
= DAay chuyén san xuét 4 - 4B2 - Vong bi: 4.510.744 chiéc/nam
= Day chuyén san xuat 5 - 5Z1- Co khi sb 3: 2.002.862 (kg/nam)
= DAay chuyén san xuét 5 - 5Z1,4 - Co khi sb 3: 1.362.414 (kg/ndm)

o San pham chinh: Phu tung xe may, phu tung 6 td, vong bi, phu ting may néng
nghiép, may xay dwng, cling nhw cac thanh phan co khi, nganh xay dwng.
= San pham cudi cung 1 - 1.R1 - Phun swong & dap: 3.591.153 (kg/nam)
= San pham cudi cung 1 - 1.R2 - Phun swong & dap: 785.225 (kg/nam)
= San pham cudi cing 1 - 1.R3 - Phun swong & dap: 18.028 (kg/nam)
= San pham cudi ciing 2 - 2N1 - X& ly nhiét: 25.458 (kg/ndm)
= San pham cudi cung 2 - 2N2 - X ly nhiét: 924.932 (kg/ndm)
= San pham cudi cung 2 - 2N3 - X ly nhiét: 594.789 (kg/ndm)
= San pham cudi cing 2 - 2N4 - X& ly nhiét: 584.257 (kg/n&m)
= San phdm cubi cung 3 - 3X1 - Xuét khau: 191.240 (kg/nam)
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= San pham cubi cung 3 - 3X2 - Xuat khau: 597.424 (kg/nam)
= San pham cudi cung 3 - 3X3 - Xuét khau: 483.746 (kg/nam)
= San pham cudi cung 3 - 3X4 - Xuét khau: 1.846.196 (kg/nam)
= San pham cudi cing 4 - 4B1 - Vong bi: 6.487.562 (chiéc/nam)
= San pham cudi cing 4 - 4B2 - VVong bi: 4.318.915 (chiéc/nam)
= San pham cudi cung 5 - 5Z1- Co khi sb 3: 1.319.495 (kg/nam)

1.2 M6 ta qua trinh

Do dac diém san xuét tai cong ty, co nhiéu loai san phdm, méi san phdm cé quy
trinh san xuét riéng nén rat kho dé thé hién tat ca cac cong doan san xuét cla cong ty
trén mot so' 6. Quy trinh san xuét chung cla céng ty dwoc thé hién dbi véi mot san

pham tiéu biéu nhw sau:

Nhé&p vat tw
]

Cét doan
!
Nung phéi, chdn phéi, dap hinh
!

U phéi

‘ -~
Pot 16
!
Phun bi
L 2
Tién tao chuan
!
Khda mat, tién ngoai, tién thoé R Ian
!

Khoa mat, tién ban tinh 1, tién R1, vat mép

!
Xt li nhiét
v
Phun bi
* a
Mai 2 mat dau
!
Mai vo tdm
!
Tién tinh 16, tién tinh bién
dang R lan, vat meép
{
Tbng kiém tra

Tay rlra, bao goi,
nhap kho

—

XN Ren dap

XN Co khi 1

XN Nhiét luyén

XN Co khi 2

Hinh 1.2 2So db quy trinh sén xuét chung dién hinh cua Céng ty
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1.3 M6 ta hé théng phu tro

Nha may hién c6 7 phan xwéng chinh va 2 phan xwéng phu tro' phuc vu sén xuét
san pham. Quy trinh san xuét theo tirng cong doan san pham rat da dang, mot san
pham c6 thé trai qua nhiéu cong doan gia cong khac nhau va qua nhiéu nha may khac
nhau. Théng qua kiém toan ndng lwong va thu thap di liéu, phan xwéng Rén - Dap

dwoc chon lam vi du cho mé ta hé thdng phu tro.

o  May bién ap:

Dién s dung tai Cong ty hién dang str dung nguén dién tw lwai dién 35 kV thdng
qua may bién ap 35/0,4 kV phuc vu cho toan bd qua trinh san xuét tai Cong ty.

Bang 1.2thdng sbé ctia may bién ap

Théng sé ky thuat cia may | May bién ap May bién ap | May bién ap

bien ap 1.000 kVA 560 kVA 320 kVA
Céng suat Iap dat (kVA) 1.000 560 320
S6 lwong 6 4 2
Mcrc dién ap (kV) 35/0,4 35/0,4 35/0,4
Cosd 0,95 0,95 0,95
e 1

uuuuuuu

FANARY 1

Hinh 1.4. So d6 hé théng cung cép dién cua Xudéng rén

o  He thdng cung cép nhiét nong:

Hé théng gia nhiét chiém ty 1& twong ddi Ién trong tbng nang lwong tiéu thu cda
cong ty. Né phuc vu cho muc dich rén, dap, t6i, ram, ma, sy, v.v. cac san pham vé
mat cdng nghé, céng ty dang str dung mot sb loai 16 chinh:

- Lo trung tAn: Phuc vu khu vic rén bang dién;

- Lo dién tré: Dung cho cac qua trinh tam, toi, ram, sdy... bang dién;

- B6n ma k&m: Dung cho qua trinh ma san pham, dét bang dau DO;

- Budng séy san pham son: Dung cho qua trinh son, dét bang LPG;
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Ngoai ra, cong ty con st dung |6 dbt than cong suat nhé dé phuc vu cho khau
nhiét luyén khuon rén.

Déi v&i khu vue rén, cong ty st dung 16 trung tan. Cac 16 cdng nghé cii da dwoc

cong ty thay thé bang thiét bi cong nghé méi hon dé nang cao hiéu suat. Tuy nhién,
coéng ty van sir dung moét sb 16 trung tan cii chwa dwoc thay thé, day 1a mét trong
nhirng tiém nang tiét kiém nang lwong.

Béang 1.33Céc thdng sbé cta hé thong Io dién cda cong ty

, Céng | Thoi gian Sé6 ngay
STT Ma lo So lwong | suat | hoat déng hoat dong
(kW) | (gio/ngay) | (ngay/nam)

1 | Lo trung tan GCYP80-6-T 1 80 16 261
Lo trung tan

2 | 110KW/10000Hz 1 110 16 261
L& trung tan

3 | 110KW/10000Hz 1 90 16 261
Lo trung tan KGPSWJ-

4 | Lo 1 160 16 261

5 | Lo trung tan 1 300 16 261
300KW/4000Hz
Lo trung tan

6 | 9OKW/10000Hz 1 90 16 261
Lo trung tan

7| 110KW/10000Hz 1 110 16 261
L& trung tan

8 | 9OKW/10000Hz 1 90 16 261

9 | Lo trung tin MFK 300/4 1 300 16 261

10 | Lo trung tAn GCYP80-6-T 1 80 16 261

11 | Lo trung tan HDZ 160 1 160 16 261
Lo trung tan

121 4 40KkW/10000Hz 1 90 16 261

13 | Lo trung tan HDZ 110 1 110 16 261

14 | Lo trung tn HDZ 110 1 110 16 261
Lo t6i luyén bang tai

15 | WzTG980-1000-15 1 437 16 261

o

May nén khi:

Qua qua trinh khao sat, doan tw van da danh gia hé théng may nén khi nhu sau:

May nén khi st dung la loai truc vit, phu ho'p vé&i nhu ciu cdng nghiép;

Hé thdng may nén khi tich hop may say khi va binh chra khi d& ddm bao chét
lwong khi nén cung cap cho thiét bi st dung;

M6t s may nén khi dwoc Iap dat & cac phong riéng biét, mot sé dwoc dat bén
ngoai xwdng, mdi trwéng phong dwoc théng gié tét, nhiét dd phong va nhiét
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dd moéi trwdng khéng chénh 1éch qua nhiéu, gidp may nén khi hoat dong hiéu

qua.
Bang 1.44Théng s may nén khi tai Céng ty
£ cong | Apsudt | S6gi>hoat | Sé ngay
TT | Ténmay S‘zr:l”;‘-”;‘g suit | hoat déng dong hoat déng
y (kW) | (Thanh) | (gio/ngay) | (ngay/nam)

1 CECCATO 1 22 5-6 16 261
2 | Kimair 1 22 5-6 16 261
3 | YED37A 1 37 5-6 16 261
4 | YED75AK 1 75 5-6 8 261
5 | YMT160A 1 160 5-6 16 131
6 | BK220-8 1 175 5-6 16 130
7 | YED45A 1 45 5-6 16 261
i [ |

: : BREF :

1 1 :

1 250000 kwh Electricity [ 1 Mot mappes d

1 ! 1 TmER wh

| {ommmer] : 1 E =

Hinh 1.5. Hé thbng may nén khi cung cép cho Xuéng co khi 1
o Thap giai nhiét

- Hé théng thap giadi nhiét 1a mét trong nhirng hé théng phu tro’ phuc vu cho qua
trinh lam mat cla 16 trung tan;

- Hé thdng thap giai nhiét hoat ddng theo thei gian hoat déng cda 16 trung tan.

Béang 1.5séch cac hé thong thép giai nhiét

) S6 232? Céng Thei gian | S6 ngay
STT | Tén thiet bi suat bom | hoat dong | hoat dong
lwong quat L . N
(kW) (gi®/ngay) | (ngay/nam)
(kW)
1 | Thap giai 7 15-22 | 45-7,5 16 261
nhiét
i ;iﬂ’ﬂu'i\"'?v : : l Distribution loss
’ 1 : C kwh
l 250,000 kwh Electricit ] . L
1 Ci d air !
1 v 1
1 : Distribution loss
1 i -5-4 kith
! :
Rén dap : - i
l i l Di: ibution loss
I I - kwh
' . 1 308
Hinh 1.6. So d6 hé théng thap giai nhiét tai Xuéng rén
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2 Phwong phap str dung xac dinh cac dw an HQNL
2.1 Cac dw an HQNL da dwoc xac dinh va phat trién nhw thé nao

Dé xac dinh cac dw an tiét kiém nang lwong, nhém KTNL da trién khai thu thap
dir liéu can thiét, déng thoi thwe hién phwong phap trong quy trinh kiém toan nang
lwong theo Théng tw 25/2020/TT-BCT ngay 29 thang 9 nam 2020. Phwong phap dwoc
trinh bay nhw sau:

Xac dinh pham vi kiém toan

Thanh l1ap nhém kiém toan

Uéc tinh khung the’i gian va kinh phi

Buoc 4 Thu thap dir liéu c6 san

Kiém tra thue dia va do dac
e Xac dinh cac diém do chién lugc;
Lap dat thiet bi do.

Phan tich sé liéu thu thap dwoc
Xac dinh cac tiém nang tiét kiém nang lvong;
Xac dinh chi phi dau tu;
Chuan hoa di liéu;
Dam bao sy hoat ddng binh thwong cua day
chuyén cong nghé.

Budc 6

HEUE U

Hinh 2.11Quy trinh thu thap di liéu thong qua trinh tw kiém toén nang luong
Danh sach cac khu vuc dwoc kiém toan:
Béng 2.11Danh séch céc linh vure kiém toan chinh
STT Tén khu vuwec / thiét bi Chi tiét

1 | Hé théng cung cép dién

2 | Hé thdng day chuyén gia cong | May tién CNC, may phay, may han, may
co khi tién thay lwc , may cat
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Heé théng 16 G va x ly nhiét

Hé théng bao chi May ép thuy lwc

Hé théng nwéc 1am mat

Hé théng may nén khi

Hé théng dong co

0| N O o b~ W

Hé théng chiéu sang

Nhom KTNL d& xay dwng ban dd néng lwong véi cac ndi dung sau:

a) Thu thap va phan tich di liéu

Thu thap di¥ liéu lién quan dén hoat dong clia co sé va sir dung ndng lwong trong

3 nam qua, bao gom théng tin vé san lvgng, KPI tiéu thu nang lwong, di liéu str dung
nang lwgng, danh muc thiét bi, so d6 quy trinh cong nghé, nhat ky giam sat van hanh
hé thdng va cac giai phap tiét kiém ndng lwong da ap dung.

b)  Thuc hién nhiém vu khdo sat hé théng

- Hé thdng cung cép dién: Khao sat hé théng cung cép dién va so d6 phu tai

- Hé théng day chuyén gia céng co khi: Kiém tra cac thiét bi nhw may tién CNC,
may phay, may han, may tién, may cat,...

- Hé théng 16 G va x& ly nhiét: Do lwdng murc tiéu thu ndng lwong

- Hé théng ép thay lwc: Thu thap div liéu tiéu thu ndng luvong

- Hé thdng nuwdc gidi nhiét: Do nhiét dd va khao sat thap giai nhiét

- Hé théng may nén khi: Khao sat ap suat, lwu lwong va rod ri khi

- Hé théng ddng co dién: Danh gia hiéu suét ctia déng co

- Hé théng chiéu sang: Po cwdng dd anh sang va hiéu qua chiéu sang

- Céc hé théng khac: Kiém tra bd sung d& ddm bao danh gia toan dién

c) Bénh gia so bé va xac dinh tiém néang tiét kiém nang luong

- Khao sat hé thdng: Danh gia so bd mire st dung nang lwong trong hé thdng,
xac dinh cac khu viyc co6 tiem nang tiet kiém nang lwong.

- Thu thap di¥ liéu cé sén: Tap trung vao viéc thu thap di liéu va thir nghiém hé
thdng dé danh gia cac giai phap tiét kiém nang lwong chi tiét.

- Khao sat chi tiét: Quan sat va do lwdng chi tiét cac hé théng va thiét bj chinh
dé thu thap di liéu va phan tich hiéu suét, tiém nang tiét kiém nang lwong va
cac yeu to anh huwdng khac.

d) Xay dung bén db ndng luong

Danh gia toan dién cac hé théng san xuét va sir dung nang lwong dé bao ton

nang lwong va bdo vé méi trwdng tbi wu. Quy trinh nay bao gébm lap ban dé can bang
vat liéu va nang luvgng, danh gia hiéu suat nang lwgng, xac dinh cac linh vyc tiem
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nang dé cai thién va dé xuat cac cach gidm murc tiéu thu nang lwong cho cac hé théng
nhw quy trinh céng nghé. Ban dé nang lwong gitp Ban quan ly nang lwong cta Nha
may c6 cai nhin tdng quan vé tat ca cac hé thdng tiéu thu nang lwong.

DPoi KTNL ciing sé danh gia va xép hang cac dw an tiét kiém nang lwong tiém
nang dwa trén cac tiéu chi nhw tinh kha thi, thdi gian hoan vén va chi phi dau tw thap.

Sau khi xay dwng ban dd nang lwong, nhém KTNL sé trién khai phan tich, danh
gia chi tiét nhw sau:

Danh gia hiéu suat ndng lwong: Danh gia hiéu suat hé thdng bang cach so sanh
murc tiéu thu ndng lwong thwe té va tdi wu, tinh toan hé sb hiéu qua ndng lwong va dé
Xuat cac giai phap tiét kiém chi phi. Ciing cung cip cac danh gia so bd vé mirc dau
tw, tiét kiém chi phi va thdi gian hoan vén.

Phan tich va danh gia chi tiét: Téng hop va phan tich di¥ liéu thu thap dwoc dé
phat trién cac giai phap tiét kiém ndng lwong. Phan tich ty 1& tiéu thu ndng lwong, danh
gia cac KPI tiét kiem ndng lwong va tao ban dé ndng luwong chi tiét cho tirng khu vire
va hé théng. Panh gia marc tiéu thu ndng lwong hién tai cla cac thiét bi nhw may
nghién, may xay va may nghién, ciing nhw hé théng 16 hoi, 16 nung, nwéc [am mat va
khi nén.

Xac dinh cac co hoi va lwa chon tiét kiém ndng lwong: Xem xét hiéu suét clia cac
quy trinh va thiét bi dé xac dinh cac co hdi tiét kiém nang lvgng. Phat trién cac ké
hoach dau tw cho cac dw an hiéu qua nang lwong, wéc tinh kha nang tiét kiém va xép
hang cac dw an dwa trén tinh kha thi, thdi gian hoan vdn va chi phi dau tw thap.

Nguyén tic ctia phwong phdp thu hep tir danh sdch Téng thé sang danh
sdch Nang cao (Dw dn Cap dé A):

Tinh hinh tiéu thu va hé théng cung cap nang lvong cla nha may dwoc phan
tich & Chwong 5 ctia Bao cdo kiém toan nang lwong, qua dé dua ra két qua sau:

Dién la dang ndng lwgng chiém ty trong I&n nhéat tai cdng ty nay. Lwong dién tiéu
thu trong 3 ndm qua khong bién ddng nhiéu, moét phan do phu thudc vao ké hoach san
xuat, mét phan do anh hwdng cla dai dich Covid lam gian doan qué trinh san xuét
kinh doanh cutia cdng ty. V&i co cdu ngudn nang lwong nhu trén hoan toan phu hop
v&i cong nghé cua moét cong ty co khi tai Viét Nam.

Dwa trén két qua thu thap dwoc, nhom KTNL dwa ra biéu dé mé td mdrc tiéu thu
nang lwong cho tirng hé thdng ctia Cong ty nhw sau:
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Bang 2.2. Bang mé ta dién nang tiéu thu cho
tteng hé thong cua Coéng ty

STT Hé théng Tiéu thu nang lwong riéng (%)
1 Rén va Dap 36,4
2 X ly nhiét 14.4
3 Ky thuat co khi 1 3.7
4 Ky thuat co khi 2 6.6
5 Ky thuat co khi 3 2.9
6 Nha may san xuét vong bi 3.0
7 Xuét khau 12.8
8 May nén khi trung tdm 12,7
9 Cac khu vyc khac 7,5

Téng cong 100

Distribution of electricity Srctrbation o 2.34%

Mot mapped, 1,44%

Cooling tower, 0,32%

Air compressors, 12 75%

Repairing - Xwdng SCTE,
0,27%

Warehouse - Kho G geat,
0,04%

Mold making - Xudng Production line 1 - Fogging

P and Stamping - Xi nghiép
khudn ga, 1,65% — Rén dap, 36,45%
Office - Mha Hanh chinh,

1.46%

Production line 4 - Bearing -
Xuwrdng vong bi, 3.00%

Production line 3 - Export -
Xuréng xuat khdu., 12,80%

Froduction ling 2 - Heat
treatment - Mhiét luyén,
14,37%

Hinh 2.2. Ty 1é tiéu thu dién tai nha may

Nhén xét:

- Rén, nhiét luyén va xuat khau 1a nhirng doanh nghiép tiéu thu dién nang nhiéu
nhat trong cong ty;

- Nha may co khi 3 cling c6 murc tiéu thu dién kha cao, tuy nhién day cling la
khu vuc tiéu thu dau DO chinh trong céng ty;
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- Cac doanh nghiép con lai cé ty |é san lwong dién thap, dao dong twr 3%-7%

Nham nang cao hiéu qua s dung ndng lwong, nhém KTNL tap trung tim gidi
phap tiét kiém cho cac hé théng st dung dién, dau DO.

Trong Chuwong 5, Muc 5.5 cia B4o cdo kiém toan nang lwong, nhém KTNL da
tinh toan va so sanh SEC cua tirng doanh nghiép trong Nha may. Két qua cho thay:

- Qua bang sb liéu va biéu doé cho thay, ty lé tiéu thu ctia Coéng ty cé sy thay dbi
qua cac thang ma khéng theo mét xu hwéng nhét dinh nao;

- N&m 2023, SEC binh quan la 0,053 kWh/san pham tang 8,16% so v&i nam 2022.
Nguyén nhan 1a do thj trwéng chwa 6n dinh, hé thng may méc san xuét chwa hoat
déng dung cong suat dan dén vwot dinh mare tiéu thu nang lwong ;

- Riéng Nha may Rén dap cé murc tiéu thu nang lwong cao nhét (0,839 kWh/san
pham), tiép theo Ia Nha may Nhiét luyén (0,549 kWh/san pham) va Nha may Xuét khau
(0,242 kWh/san pham). Mtrc tiéu thu nang lwong ctia cac nha may nay cao hon nhiéu
so v&i mire trung binh cla toan céng ty. Do do, can phai chi trong nhat dén cac nha
may nay dé thwc hién tiét kiém nang luvong.

- SEC trung binh hang ndm clGa Céng ty dao déng theo tirng nam. Mac du da co
nhirng cai tién nham gidm murc tiéu thu ndng lwgng, Cong ty van can trién khai cac
giai phap tiét kiém nang lwong khac dé gidm murc tiéu thu nang lwong, qua dé gidm
chi phi san xuét va tang loi nhuan sadn pham

Dé tim ra tiém nang tiét kiém ndng lwvong, nhém KTNL da két hop phan tich hé
théng dwa trén cac céng cu 1ap ban dé ndng lwong va kinh nghiém cda chuyén gia.
Ban dd ndng lwong gilp xac dinh cac khu vie st dung nang lwong 16n nhét, tr do
gitp Nha may tap trung cai tién. Céng cu nay la cdng cu quan trong gitip doanh nghiép
quan ly va st dung nang lwong hiéu qua hon, ddng thoi thic day cac hoat dong tiét
kiém nang lwong mot cach co hé théng.

Sau day la mot sb diém chinh cé thé xac dinh dwoc tir Phan tich Iap ban d6 nang
lwong:

Distribution of electricity
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2.000.000
75 1,442,453
1.500.000

4487
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. - 431538
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Hinh 2.3dinh tiém néng tiét kiém ndng lwong tir Mapping
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Déi v&i tai dién, tdng mirc tiéu thu nang lwong clia Xwdng rén cao hon dang ké
so v&i cac xudng khac, khién day tré thanh khu vuc cé tiém nang tiét kiém dién I&n
nhat. Ngoai ra, cac tram nén khi ciing chiém ty I& tiéu thu dién twong dbi cao, doi hoi
phai phan tich chi tiét dé tim giai phap cai tién, quan ly mdc tiéu thu va thu hoi nhiét
thai.

Mbi phan xwdng déu co6 biéu dé thé hién sy phan bd lwong dién tiéu thu theo
tirng quy trinh trong Ban dd nang lwong, chang han nhw Phan xwéng rén dap dwoc
thé hién trong hinh bén dwdai:

Distribution of electricity

1470213

B
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g
g
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480078 503141
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Cdng doan

Hinh 4. Biéu db lap ban dé nadng long phan bé tai trong rén dap

Biéu d6 cho thay murc tiéu thu nang lwong tap trung cao & giai doan dap néng.
Do d6, can tap trung cai thién hiéu suét cta cac thiét bi lién quan dén giai doan nay,
chéng han nhuw 16 dién tan sb trung binh va may dap/bua thay lwc.

Trong nha may, cd cac quy trinh gia nhiét véi pham vi nhiét dé tir 100°C dén
750°C, v&i nhu cau nhiét chinh tap trung trong pham vi ttr 100°C dén 450°C. Do dé,
nhiét thai phat ra khéng dang ké va dwoc phan tan & nhiéu vi tri trong cac xwéng cach
xa nhau, khién viéc thu héi nhiét tap trung tr& nén kho khan.

Phan tich nhiét do
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Tiéu thu Luy ké

2.500.000
2.000.000
1.500.000
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500.000
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Temp.

Hinh 5. Xéc dinh pham vi nhiét dé tiéu tén nhiéu néng long
Céc ngudn nhiét thai dwdi dang khi thai cd nhiét dd dw thira da dwoc xac dinh
trong ban d6 nang lwong. Tuy nhién, nhiét d& ctia chung thip va khé tap trung thanh
nguén ndng lwong dd Ién dé s&r dung trong qua trinh san xuét.

Distribution of waste heat potential

Lotz Lo Distribution of waste heat potential
' 120000

100.000
LOO2 + LO B4

L0 06 # LO 06
LD 38 +LO 11, 24.0%

.00
M Kéim nhiing réng.
4T E% G.0m
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06+ LOX
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LO02+ Lo LO40+ LD 41 M b rviing néng
LO24+ 102
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=115
28

Hinh 2.6Xac dinh tiém néng thu hoi nhiét thai

Bang cach ap dung cac phuong phap phan tich hé théng trén, nhém KTNL da
dé xuét dwoc danh muc cac tiém nang tiét kiem nang lwong (Danh muc mirc B), sé
dwoc trinh bay & Muc 3 clia bao cao nay.

Tiém nang tiét kiém nang lwong do nhém KTNL dé xuét la rat Ion. Viéc trién khai
cac giai phap nay sé giup gidm dang ké chi phi nang lvong. Theo danh gia ctia nhém
kiém toan, cac gidi phap trén cé tinh kha thi cao vé mat cong nghé va kinh té. Dwa trén
danh muc cac giai phap tiét kiém nang lwong dé xuét cho Nha may, nhém KTNL sé
phdi hop v&i Nha may dé lwa chon céac gidi phap can nghién ctru thém dé dau tw (Danh
muc mic A). Chi phi dau tw duwoc wéc tinh tam thdi va sé dwoc tinh toan chi tiét & giai
doan dau tw.
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Béang 2.3 3Danh sach murc A — Gidi phép tiét kiém nang luong

Tiém ]
nang tiet | Tiet kiém Chi ohi o
. oc A = si o ax hi phi Thei gian
TT | M6 tadwan Vi tri Thiétbj | Loditiet | kiem f taichinh | 00 B | posnVén M6 ta giai phap
kiém nang woée tinh (EUR) (nam)
lwong (EUR)
] - (kwh)
;I;Bﬁy &iriohﬁzg ?:g Lo thn s6 Tiét kiém - Thay thé 10 trung tan ci
1 (g binn hie Xwéng ren - nang 433,970 29.122 14.304 0,49 | bang 16 trung tan maoi giup
bang 16 tan so trung binh . Ay y
. . lwong dién tiet kiém nang luvong
trung binh ma&i
May ép servo dao o
nguwoc dé chuyén nhan con <Sé dwoc | <Sé duwoc | <Sé dwoc <S& duwgc | - Nghién ctru chuyén doi tir
doi tr quy trinh X . f s ancong |-, ac dinh xac dinh xac dinh xac dinh cbng nghé déap ndéng nhiéu
2 A Xwéngrén | May rén , tiet kiém . N A A
dap néng sang dién trong Pre- | trong Pre- trong Pre- trong Pre- bwdc sang cong nghé dap
cong nghé dap ' FS> FS> FS> FS> ngudi it bwédc hon
ngudi .
Lép dst ddng hd é.'\"ay nen khi tieu thu nhieu
; ién nang va c6 nhieéu ro ri
do lwu lweng khi PRI N AD el
nén va thiét 1ap Tram may Lwu luvgng Tletvklem - De xuat giai ppap Iap‘ dat
3 N A Ao vr nang 147.329 9,887 28.531 2,89 | lwu lvgng ké dé do luvdng
KPI vé murc tiéu nén khi ké khi nén A s . X
thu khi nén cho lwgng dién va giam sat trup tuyén,
N 2 kiém soat KPI tiéu thu khi
cac xwdng. :
. nén
TaE ca cac St dung
Tam pin mat troi phan xuong nang
4 i cua cac .. | 1.087.700 66.032 513,562 7,78
Root Top lwong tai
doanh
ia tao
nghiép phu
Téng céng 1.668.999 105.041 556,397
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2.2 Panh gia dw an HQNL

2.2.1 Giai phap tiét kiem nang lwong cho hé théng cung cap dién
Danh gia trng giai phap tiét kiém nang lwong dwa trén khudn khd danh gia cé cau
tric. Panh gia xem xét nhiéu yéu t6, bao gébm tiét kiém nang lwong, lgi nhuan tai chinh
va tac déng méi trworng, ddm bao phan tich toan dién tivng bién phap dwoc dé xuat.
Déi v&i mbi gidi phap, tiét kiem nang lwvong dwoc wéce tinh bang cach so sanh mirc
tiéu thu co s& v&i cac cai thién hiéu suat dw kién. Kha nang tai chinh dwoc danh gia
bang cac sb liéu chinh nhw théi gian hoan vén, IRR va NPV, xem xét ca khoan dau tw
ban dau va tiét kiém chi phi dai han. Ngoai ra, cac loi ich vé méi truéng dwoc dinh
lwong theo cac diéu khoan vé gidm phat thai CO, va chuyén déi TOE, dam bao phu
hop v&i cac muc tiéu phat trién bén virng.
Tinh toan chi tiét cho tirng giai phap tiét kiém nang lwong dwoc cung cp trong
phan phu luc.
Giai phdp: Lap dat tam pin mat troi trén mai nha
Div liéu dau vao:
- Codng suat lap dat du kién: 1.000 kWp ;
- Chi phi 1&p dat 1 kWp : 13.500.000 déng;

- Tudi tho cda giai phap: 20 nam.

Tom tat két qua tinh toan hiéu qua kinh té caa cac giai phap:

- Lwong dién tiét kiem dwoc: 1.087.700 kWh/nam;

- Tiét kiém chi phi hang ndm: 1.735.792.700 déng/nam;

- Téng chi phi dau tw dw an: 13.500.000.000 déng;

- Theoi gian hoan vén: 7,78 ndm.

Dé hiéu qua dau tw tét hon, Cong ty c6 thé tim kiém ngudn vdn hé tro' tlr chwong
trinh hd tro dau tw tiét kiem nang lwong ciia Bd Cong Thuwong, cac chwong trinh hd
tro tai chinh cla cac té chrc phi chinh phi hodc dau tw theo hinh thirc chia sé Igi
nhuan tr hiéu qua nang lvong cua cac Cong ty dich vu nang lwvgng (ESCO).

2.2.2 Giai phap tiét kiem nang lwong cho hé théng chiéu sang
Gigi phdp: Thay thé béng dén céng nghé cii bang béng dén céng nghé LED
>  Thay thé béng dén huynh quang 40W bang béng dén LED tuyp 18W

D{¥ liéu dau vao:

- Sé lwong bong : 630 béng dén;
- Cobng suét cia mdi bong den : 40W (bdng dén 36W + chan lwu 4W);
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Céng suat bong dén thay thé : 18W;

- Sb gi®o hoat ddng méi ngay : 15 gid/ngay;
- Sé ngay hoat déng trong nam : 261 ngay/nam.
> Thay thé béng déen compact 50W bang béng den LED 30W

D@ liéu diu vao:

- S6 lwong béng : 400 béng dén;

- Coéng suét cia mbi bong deén : 50W;

- Cbng suét bong dén thay thé : 30W;

- Sb gid hoat ddng méi ngay : 8 gid/ngay;

- Sb ngay hoat dong trong nam : 261 ngay/nam.

2.2.3 Giai phap tiét kiém nang lwong cho hé théng may nén khi

Giai phap 1: Sura chira ro ri khi nén tai xwong rén

D liéu dau vao:

Ty 1€ ro ri khi nén theo danh gia : 25%;

Ty Ié ro ri khi nén sau khi stra chira : 10%;

Sé gi® hoat ddng méi ngay : 16 gio/ngay;
S6 ngay hoat ddng trong ndm : 261 ngay/nam.

Tém tat tiém nang tiét kiem nang lwong:

Tiét kiém nang lwong hang ndm: 31.198 kWh/nam;
Tiét kiém hang ndm: 55.034.116 déng/nam:;

Chi phi dau tw: 30.000.000 déng;

Ty 1& hoan vén ndi bd: 182,43%:

Gia trj hién tai rong: 168.385.671 dong;

CO 2:21,11 tAn CO 2/ ndm.

Giai phdp 2: Lap dat bién tan diéu khién mdy nén khi 37kW cho Xwéng co’

khi 2

D{¥ liéu dau vao:

Cong suat may nén khi khi hoat déng khéng tai : 21,77KW,

Ty & thoi gian nhan réi clia may nén khi :29,2%;

Sé gi® hoat ddng mdi ngay : 16 gid/ngay;
S6 ngay hoat déng trong ndm : 261 ngay/nam.

Tém tat tiém nang tiét kiem nang lwong:

Tiét kiém nang lvong hang ndm: 17.517 kWh/nam:;
Tiét kiém hang ndm: 30.899.223 VND/nam;
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- Chi phi d4u tw: 75.000.000 ddng;

- Ty |& hoan vdn noi bd: 46%;

- Gia trj hién tai rong: 50.331.330 doéng;

- Giadm phéat thai COz2: 11,85 tAn CO2/ndm.

Giai phdp 3: Lap dat dwong ong cap khi twoi cho may nén khi 75kW cda
Xwong xuat khau va may nén khi 45kW cua Xwoéng co’ khi 3
> Tai Xuéng Xuat Khau:

D{¥ liéu dau vao:

- Chénh léch nhiét do :6,2°C;
- S6 gio hoat ddng méi ngay : 16 gid/ngay;
- Sb ngay hoat ddong trong ndm : 261 ngay/nam.

Tom tat két qua tinh toan hiéu qua kinh té cua cac giai phap :
- Tiét kiém nang lwong hang ndm: 3.271 kWh/nam:;

- Tiét kiém hang ndm: 5.770.027 ddng/nam;

- Chi phi dau tw: 10.000.000 déng;

- Ty 1& hoan vén ndi bd: 50%:

- Gia trj hién tai rong: 10.799.658 dong;

- Giadm phat thai CO2: 2,21 tAn CO2/nam.

» Tai Xuong Co Khi 3:

D liéu dau vao:

- Chénh Iéch nhiét dd : 9,1°C;
- S6 gi® hoat ddng méi ngay : 16 gid/ngay;
- Sb ngay hoat ddong trong ndm : 261 ngay/nam.

Céc tinh toan chi tiét dwoc trinh bay dwdi day:

Toém tat két qua tinh toan hiéu qua kinh té cua cac giai phap :
- Tiét kiem nang lwong hang ndm: 2.390 kWh/nam;

- Tiét kiem hang ndm: 4.215.150 ddng/nam;

- Chi phi dau tw: 10.000.000 déng;

- Ty 1& hoan vén ndi bod: 31%:

- Gia tri hién tai rong: 5.194.671 dé‘)ng;

- CO2: 1,62 tAn CO2/nam.
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Giai phap 4: Cai tao dwong 6ng mdy nén khi thanh mach két hop va giam

ap suat cai dat

@ COMPRESSED AIR PRESSURE REDUCTION

BASELINE MODIFICATION RESULTS HELP
Baseline Modification
# Equipment #1 ® ¢ Equipment #1 Energy Use | 534,350 kWhiyr | 521,202 kWhiyr
Annual Operating | & Annual Operating & Enmergy Cost | $35267/yr  $34399/yr
Hours Hours Annual Energy 13,148 kWh
Electricity Cost - Electricity Cost - Savings
A | Cost $868
Power Type Power Type ‘ Measured V‘ Savi
QOperating Pressure Proposed Pressure
amosnerc 1o e
Pressure Pressure
Measured 12 [1w] Consumption 521,202 KWhiyr
Compressor Power
Consumption 534,350 KWhlyr
@ COMPRESSED AIR PRESSURE REDUCTION
BASELINE MODIFICATION RESULTS HELP
Baseline Modification
¢ Equipment #1 ® ¢ Equipment #1 Energy Use | 166,108 KWhiyr | 159,350 KWhiyr
Annual Operating | g |4176 Annual Operating g 4176 Energy Cost $10,963 /yr $10,517 fyr
Hours Hours Annual Energy 6,758 Kih
Electricity Cost Electricity Cost Savings
Annual Cost $446
Power Type Power Type Savings
Operating Pressure 7 | barg | Proposed Pressure 6.5 | barg|
Amospherc 1 sas | | Amosheic 1 o r—
Pressure Pressure
Measured EX N Consumption 159,350 KWhiyr
Compressor Power
Consumption 166,108 kWhi/yr
@ COMPRESSED AIR PRESSURE REDUCTION
BASELINE MODIFICATION RESULTS HELP
Baseline Meodification
# Equipment #1 ® # Equipment #1 Energy Use 82,675 kWhiyr | 79,312 KWhiyr
Annual Operating | & Annual Operating | & Energy Cost $5,457 Jyr $5,235 Jyr
Hours Hours Annual Energy 3,364 kWh
Electricity Cost 0.066 - Electricity Cost 0.066 - Savings
Annual Cost $222
Power Type Power Type Savings
Operating Pressure Proposed Pressure
Amosherc 1| r——
Pressure Pressure
wooswed  [fags |
easure 165 [kw] Consumption 79,312 KWhiyr

Compressor Power

Consumption 82,675 kWhiyr

Hinh 2.7. Két qua tinh toan mé phdng tiét kiém bang phdn mém
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Tom tat tiém nang tiét kiém nang lwong:

- Lwong dién tiét kiem dwoc: 20.942 kWh/ndm;

- Tiét kiém chi phi: 33.247.678 dbng/nam;

- Chi phi dau tw: 50.000.000 déng;

- CO2:14,17 tAn CO:s.

Giai phdp 5: Cai dat hé théng phan mém do lwu Iwong khi nén

D liéu dau vao:

- Céng suét dinh mic ctia may nén khi: 320 kW;

- Thoi gian hoat déng: 16 gid/ngay;

- S6 ngay hoat dong: 261 ngay/nam;

- Gia dién binh quan: 1.764 ddng/kWh.

Tom tat tiém nang tiét kiém niang lwong:

- Tiét kiem nang lwong hang ndm: 147.329 kWh/nam;
- Tiét kiém chi phi hang ndm: 259.888.850 déng/nam:;
- Téng chi phi dau tw: 750.000.000 déng;

- Ty 18 hoan vén néi bd: 32,6%;

- CO2:22,73 tAn CO2/nam.

Giai phap 6: Tan dung nhiét thai ttr may nén khi
D liéu dau vao:

- Cbdng suét dinh mlrc ctia May nén khi: 160 kW; 75kW, 45 kW
- Tho&i gian hoat déng: 16 gid/ngay;

- Sb ngay hoat dong: 261 ngay/nam:;

- Gia dién binh quan: 1.764 ddng/kWh.

Tém tat tiém nang tiét kiém nang lwong:

- Tiét kiem nang lwong hang ndm twong dwong: 182.909 kWh/nam;
- Tiét kiém chi phi hang ndm: 322.651.123 déng/nam;

- Tdng chi phi dau tw: 800.000.000 déng;

- Ty 18 hoan vén ndi bd: 29,07%:

- Gidm thiéu phat thai CO2: 123,76 tdn CO2/ nam.
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2.2.4 Giai phap thay thé 16 trung tan cii bang 16 trung tin méi hiéu suat cao

- S6 lwong 16 trung tan cii Lo 2

- Cbéng suat dinh mrc clia mot 10: kW 300

- Thoi gian hoat déng moi ngay Gio/Ngay 16

- Sb ngay hoat déng trong nam: Ngay/Nam 261

- Chi phi dAu tw VND 376.000.000

Tom tat két qua tinh toan hiéu qua kinh té caa cac giai phap:
- Nang luvgng tiét kiem dwoc mdi nam: 433.970 kWh/ndm
- Tiét kiem mdi ndm: 761.183.380 VND/nam
- Chi phi dau tw: 376.000.000 VND
- Theoi gian hoan vén: 0,49 ndm
- Ty suét hoan vén ndi bd: 201,63%
2.2.5 Giai phap tiét kiém nang lwong cho hé théng may méc san xuat
Giai phdp: Stra déi dap thdy lwc véi b nguén thay lwc servo
D liéu dau vao:
- Cdng suét dinh mlrc ctia bd ngudn thay lwe ci: 45 kW

- Tho&i gian hoat déng: 16 gid/ngay;
- Sb ngay hoat dong: 261 ngay/nam:;
- Gia dién binh quan: 1.764 ddng/kWh.
Tém tat tiém nang tiét kiem ning lwong:
- Tiét kiém dién twong dwong hang nam: 56.376 kWh/nam;
- Tiét kiém chi phi hang ndm: 99.447.264 dbng/nam:;
- Tdng chi phi dau tw: 250.000.000 déng;
- Ty 18 hoan vén ndi bd: 28%:
- Gidm thiéu phat thai CO2: 38,14 tAn CO 2/nam.
2.2.6 Giai phap tiét kiém nang lwong cho hé thdng ma kém nhiang néng
Giai phdp: Té6i wu héa qud trinh d6t chdy cua 16 nung ma
D@ liéu dau vao:

- Lwong dau Diesel sir dung cho 16 ma: 76.916 lit/nam;
- Tiét kiém nhién liéu: 4,5%;

- Gia dau diesel: 18.646 dong/lit.
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2.3 Sw wu tién trong cac dw an giai phap HQNL

Céc giadi phap chinh duwoc lwa chon cho dé xuét nghién clru dau tw sau khi kiém
toan dwoc trinh bay trong danh sach Cép d6 A (bang 2.2). D& dat dwoc muc tiéu
chuyén ddi nha may thanh nha may tiét kiém nang lwong, cac giai phap dwoc dé xuét
phai trai qua mot sb giai doan quan trong.

Qua trinh bat dau bang bao céo kiém toan, cung cép tbng quan vé tiém nang tiét
kiém n&dng lwong cha nha may. Sau dé, giai doan tién kha thi dwoc tién hanh dé xac
dinh va lwa chon hai dén ba giai phap quan trong nhét. Giai doan kha thi sau dé danh
gia cac tuy chon nay dé xac dinh giai phap kha thi nhat cho khoan dau tw. Sau khi
quyét dinh dwoc dwa ra, qua trinh chuyén sang giai doan d4u thau hodc bao gia canh
tranh, tiép theo la danh gia thau hodc mua sam.

Giai doan lap dat va dwa vao van hanh doi hdi nha may phai giam sat chat ché dé
dam bao cac quyét dinh thiét k& quan trong dwoc dwa ra trong giai doan kha thi va dau
thdu dwoc thwe hién dang. Sau khi gidi phap dwoc 1ap dat va van hanh, can tién hanh
danh gia toan dién dé thu thap va ghi lai di¥ liéu hiéu suat ndng lwong méi. Bwédc cubi
cung nay dam bao rang giai phap khéng chi hoat ddng nhw mong doi ma con mang
lai mdre tiét kiém nang lwong dw kién.

2.4 Phan héi cta doanh nghiép

Trong qua trinh kiém toan, Ban Quan ly Nang lwong Nha may da phdi hop chat
ché& v&i nhém KTNL, thwong xuyén thao luan vé ké hoach trién khai thuc dia, cung
cap dir liéu nha may va tim hiéu cac co hdi cai tién. Nhom kiém toan ciing té chirc cac
cudc hop gitra ky dé cap nhat cho Ban Quén ly Nang lwong vé tién do trién khai va
cac buoc tiép theo.

Pé xay dwng Ban dé ndng lwong, nhém KTNL thwdng xuyén 1am viéc va trao doi
véi ddi ngl quan ly va ky thuat cua tirng phan xwédng. Do tinh phirc tap cla viéc lap
ban d6 quy trinh cong nghé cua tirng phan xwéng véi hang nghin ma san pham trai
qua cac budc cdng nghé khac nhau, ca hai bén phai lam viéc chat ché trong subt qua
trinh .

Do do6, sw tham gia cia nhém ky thuat va quan ly nang lwong cia Nha may cé
vai trd quan trong trong viéc xac dinh danh muc cac tiém nang tiét kiém nang lwong
(Mtrc B/Level B). Két qua 1a tit ca cac bén da nhét tri lwa chon danh muc cac gidi phap
wu tién (Mrc A/lLevel A) dé& nghién ctru sau hon.

Dwa trén két qua kiém toan ndng lwong, ban quén ly da trién khai ngay cac giai
phap sau :

- Caitao dworng 6ng phan phdi khi nén tlr mach nhanh sang mach két hop va giam
ap suat cai dat cia may nén khi.

- Lé&p dat bién tdn 37kW cho may nén khi tai Xudng co khi 2

- Ngoai ra, da nhéat tri nghién ciru thém giai phap sau trong giai doan nghién ctru
tién kha thi va kha thi trvéc khi dwa ra quyét dinh dau tu:

- Dau tw vao may ép servo dé chuyén tr dap néng sang dap ngudi
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Su quan tdm manh mé cGa Ban Quan ly nang lwong Nha may trong viéc dau tw
vao cac giai phap dé xuét trong B&o cdo kiém toan ndng lwong 1a nén tang virng
chéc cho sw thanh coéng cta dw an.

3 Cac dw an HQNL da dworc xac dinh
Bang 3.1 1Danh muc téng hop (danh muc cép B)

Danh sach téng

Dw an

Tén dw an

Dang nang
lwong
(khi d@ét,
dién, dau,..)

Chi phi
dau tw
[EUR]

Tibt kiem

Hoan
von
[N3m]

Nang
lwong CO2
[ kWh/ [tan]
nam ]

Tai chinh
[EUR/nam]

Stra chira ro ri khi
nén

Khi nén

1,141

31,198 2.094

0,5

Lap dat dwong 6ng
khi nén ttr mach
nhanh dén mach
vong

Khi nén

1.902

20.942 1.265

1,5

Tan dung nhiét thai
ttr day chuyén ma
kém nhing néng

Nhiét

Khuyén khich

Cach nhiét 16 giéng

Nhiét

2.282

35,191 2.361

0,97

Thay thé dén céng
nghé cii bang dén
hiéu suét cao

5.615

63.869 4,286

1.31

Lap dat dwong 6ng
gi6 twoi vao may
nén khi 75kW tai Xi
nghiép Xuat khau
va 45kW tai Xi
nghiép Co khi 3

Khi nén

761

5.661 380

2.0

T6i wu héa qua
trinh d6t chay cta
dau dé6t DO trong
bén ma kém nhiing
néng

LAM

380

35.927 2.455

0,15

S dung voi phun
khi nén tiet kiém
nang lwong

Khi nén

1,141

7.022 471

24

Thay thé déng co
hiéu suét thap

Pién

6,467

28.030 1.881

3,44

10.

Thay thé déng co
tram thay lwc hién
c6 bang loai déng
co servo tram thiy
lwe

9.510

56.376 3,783

2.51

1.

Chuyén dbi tir quy
trinh dap néng
sang cong nghé
dap ngudi

Pién

Khuyén khich
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12

Thay thé 16 trung
tan hién c6 bang lo
trung tin méi

14.304

433, 970 29.122

0,49

13.

Cai tién Hé thong
quan ly nang lwong
theo tiéu chuan ISO
50001

3,804

66.868 4,487

0,85

14.

Lap dat dong ho do
Iwu lwong khi nén
va thiét 1ap KPI tiéu
thu CA cho cac
xwéng

Khi nén

28.531

147.329 9,887

2,89

15.

Thay thé may dap
cii bang may dap
thé hé méi

Khuyén khich

16.

Lap dat bd loc séng
hai cho tram bién
ap dién

Khuyén khich

17.

Lap dat bién tan
diéu khién may nén
khi 37kW co s6 2

2.853

17.517 1,175

2,43

18.

Str dung nhiét thai
tlr may nén khi dé
tao ra nwéc néng

Nhiét

30.433

182.909 12,274

2,48

19.

Lap dat tdm pin
nang lwong mat
tr&i trén mai nha

513,562

1.087.700 66.032

7,78
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4 Cac dw an HQNL dwoc chon cho viéc hé tro sap toi

Bang 1 Dw an da chon

Thoéng tin dw an

Dw an: May ép servo dao nguwoc dé
chuyén déi ttr quy trinh dap néng
sang co6ng nghé dap nguoi

Dw an sé 2
(trong danh sach Cap doé AlLevel A)

Ngay:
Dw kién vao nam 2025 - 2026

Doanh nghiép: Céng ty gia cong
chinh xac

Tén EAC: Cong ty Cb phan Giai phap
Coéng nghé Viét Nam

Kiém toan vién chinh:
Hoa Thai Thanh

Mb ta dw an

Tinh hinh hién tai:

quy trinh nay bao gém nang lweng nhiét

loai néng trong qua trinh rén .

dwa vao nang lwong dién.

, co va dién.

Cac thanh phan co khi dwoc san xuét hang loat tai nha may thwéng st dung cong nghé dap néng, trong dé
cac phdi kim loai dwgc nung néng dén nhiét do cao trwéc khi dwoc ép béng hang tram may rén co hoc thé hé ci.
Quy trinh nay bao gébm moét sé giai doan: chuén bj vat liéu, gia nhiét, dap néng va lam mat. Nang lwong tiéu thu trong

Lwong nang lwong tiéu thu can thiét cho may méc tham gia vao qua trinh dap néng bao gém:

Ning lwong nhiét: D& nung néng vat liéu kim loai dén nhiét d6 cao can thiét cho qué trinh dap néng,
may maéc str dung nhiét tir cac ngudn nhw 16 cdm (ng dién hodc cac hé théng swéi 4m khac.
Nang lwong co hoc: May dap néng can néng lwong co hoc dé tao ap suét cao va dinh hinh vat liéu kim

Ning lwong dién: May moc va thiét b diéu khién cung cép nédng lwong va didu chinh qua trinh dap néng

Trong qué trinh kidm toan ndng lwgng, nhém kiém toan da tién hanh phan tich hé théng bang cong cu Energy
Mapping va kinh nghiém chuyén mén. Energy Mapping giup xac dinh cac khu vyc cé6 mice tiéu thu nang lwgng cao
nhét, cho phép nha may tap trung vao céc linh vuc cai tién chinh. Céng cu nay rat can thiét d& cac doanh nghiép
quan ly va str dung néng lwong hiéu qua hon, ddng thoi thic ddy cac sang kién tiét kiém nang lwong co hé thdng.

Distribution of electricity
4500000 @4 124 764
4.000.000
3.500.000
3,000,000
2.500.000
2.000.000 625768
1,448,175
1.500.000
1,000,000 747,881
7 413.528
SO0000 339475 324,722
164,840 188,958 N
- = l sor o
|

Froducsan li cian | ion lnes - ion icaline Offics - Mid ing - Wamhouse - Repaiting -

1-Fogging [ -Heat  3-Experl- 4 -Bearing - 5-Mechrican 6 - Mechanica 7 - Mechanical  Harh chith  Xugngkhuén Ko Ggeat Xudng SCTB

i Stwnping  Jleatrnent - Mudmgudt Ning veng b Nei- Co ki Na2 - Midng Mo - Mibng s

= Xinghiép  Whidt luyén khdu 3 inhing kém} oo khi 2 o khi 1

Béndin

1.442.453

Mir
compmsmies

264,454 182860

36042

focling tower  Distribution: Not mapped
==

Hinh: X4c dinh tiém nang tiét kiém nang luong ttr Ban dé nang luong (Energy Mapping)
Déi v&i tdng tai dién ctia nha may, tdng mikc tiéu thu ndng lwong clia Xwéng rén dap cao hon dang ké so véi
cac xwéng khac, khién day tré thanh khu vuc cé tiém nang tiét kiém dién I6n nhat. Bidu db phan phéi tai tiéu thu
dién cho tlrng quy trinh trong Xwéng rén va dap dwoc hién thi bén dudi:
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Distribution of electricity

1470233

800000

Tiéu thu Dién (kWh)

00000
25007 503141

400000

st T2 o

175567 147877
20000 T 5
ozt w0 22712 - 128878 :
Beses - sz 20002 5085
N a7e8 1815 10885 .
. H = m BN - e Lo o o m M n

Liting tn 1R1 Gt ngudi 1R1 Gt aong 1Rl LA gia it 1R1 Dipaokinh, LNéns (o i) Daplhciivia Prunbilem Dlotmbih  Botd cltiia Lo 1RZ Hin1R2 Wi 1R CuatR)  Hugithenl  Rénkhuin 1RD it compressors Coing ower Distibudicn bss Nt meppeed
i reng, ot | 1R1 rgwi iR scniRT ngudi IRZ 1R2
viangng 1R1

Cong doan

Hinh: So db lap bén dé ndng luong ctia Phéan phdi tai Nha méy rén va déap

Biéu dd cho thay murc tiéu thu ndng lwong tap trung cao trong qua trinh dap néng, lam ndi bat mirc tiéu thu
dién dang ké cla |6 nung cdm (rng, tiép theo la may dap. Trong cdng nghé nay, phdi dwoc nung néng béng 16 nung
cadm &ng trudc khi dwoc rén trén may va dinh hinh bang khuén. Trwédc khi rén, vat liéu kim loai dwoc nung néng dén
trang thai gan néng chay, sau d6 duwgc dwa vao khuén va dinh hinh dwéi ap suét cao tir may ép. Do do, murc tiéu
thu nang lwong bao gdm ca may rén va |16 nung cdm (rng. Do d6, didu quan trong 1a phai tap trung vao viéc cai thién
hiéu qua cla cac thiét bj lién quan dén quy trinh nay, cu thé 1a 16 nung cdm (ng va may dap.

Dw an dé xuét

Hién nay, nhiéu nha may tién tién dang chuyén déi tr cong nghé dap néng sang cong nghé dap ngudi dé tiét
kiém nang lwong va gidm chi phi san xu4t. Dap ngudi loai bd nhu ciu gia nhiét phéi, chi st dung nhiét d& méi trwéeng,
gitp tiét kiem n&ng lwong dang ké& va giam chi phi bao tri. Sw chuyén dbi nay ciing cai thién do chinh xac va chét
lwong san pham ddng thoi giam tac dong dén méi trwong .

Tuy nhién, viéc chuyén tir dap néng sang dap ngudi doi hdi phai nang cap cac may rén hién cé ctia cong ty tir
céc loai co khi cli sang may ép servo. Viéc nang cap nay la can thiét vi mét sb ly do chinh:

> Kiém soat chinh xac va linh hoat: May ép servo dwoc diéu khién bdi hé théng dong co servo, cho phép
diéu chinh chinh xac lwc rén, téc dd va do chinh xac, mang lai tinh linh hoat cao hon so véi cac may ci .

> Tiét kiém nang lwong: May ép servo st dung nidng lweng hiéu qua hon may ép co hoc vi ching cé thé
didu chinh lwc rén dua trén cac yéu cau cu thé clia san phdm, gilp gidm tdng muc tiéu thu nang lwong .

>  Giam mrc dd tiéng dn: May ép servo hoat ddng ém hon, tao ra it tiéng dn hon so véi may ép co hoc
cii, do dé cai thién diéu kién lam viéc.

> Do chinh xac cao: May ép servo cung cap d6 chinh xac cao trong qua trinh rén, tao ra cac chi tiét san
pham sic nét hon, ddng d&u hon va chinh xac hon.

Ly do quan trong nhat dé thay thé may ép co khi bang may ép servo d& dap ngudi 1a d& kéo dai tudi tho cla
khuén rén. May ép servo gilip dat dwoc diéu nay théng qua :

1. Giam tan suat tac dong: May ép servo co thé didu chinh chinh xac lwc rén, gidm thidu va cham khéng
can thiét gitba khuén va vat liéu, giam hao mon khuén. Tan dung kha nang diéu chinh lwc ddng ctia may
ép khi can. Didu nay ngén ngtra tac ddong qua murc Ién khudn, dadm bao hoat dong tron tru hon va ting
tudi tho khudn.

2. Diéu chinh Iwc rén linh hoat: Kha néng kiém soat lwc rén mot cach linh hoat gitip ngén ngtra (rng suét
quéa murc 1én khuén, cai thién do 6n dinh va tudi tho ctia khuén.

3. Kiém soat chinh xac dd sau rén: May ép servo cho phép kiém soat do sau chinh xac, ngan ngira rén
qua mirc hodc rén thiéu, néu khong c6 thé gay ra héng khuén sém.

4. Quy trinh san xuét dwoc t6i wu hoa: Viéc xem xét va cai tién lién tuc quy trinh san xuét giup giam thiéu
ng suét [&n khuén, ddm bao tudi tho téi da ctia khuon.

5. Giam tai ngwoc (hiéu (rng snap-through ): May ép servo ciing cé thé x& ly vat liéu cé d bén cao hiéu
qua hon. Mét trong nhirng loi thé 16n nhét 14 kha nang giam thiéu tai ngwoc (snap-through) khi dinh hinh
vat lidu c6 do bén kéo cao, gilip kéo dai tudi tho clia cd may ép va khuon.

Str dung may ép servo dé& dap ngudi khdng chi nang cao hiéu qua san xuat ma con kéo dai dang ké tudi tho
ctia khudn béng cach cho phép kiém soat lwc rén chinh xac va linh hoat, d@m bao tinh kha thi ctia giai phap nay.
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Trong qua trinh kiém toan nang lvong , ching toi da dé xuat giai phap: "Pau tw vao may ép servo dé chuyén
tlr dap néng sang dap ngudi”. Sau khi thao luan, nha may da nhét tri ring giai phap nay phu hop, mang lai tiém
n&ng tiét kiém nang lwong dang ké va chi phi san xuét th&p hon . Tuy nhién, trong qua trinh kiém toan, viéc tinh toan
murc tiét kiem nang lwong cu thé hodc xac dinh théng sb ky thuét chinh xac cho may ép servo la mét thach thirc. Khé
khan nay phat sinh vi Xwéng rén va dap san xuét hang tram mau san pham khac nhau, mdi mau cé cac yéu ciu
cbng nghé, budc xt ly, vat liu, dung sai va chi phi riéng. Khéng phai tat ca cac san phdm déu co thé chuyén ngay
sang dap nguoi. D4 trién khai dw an nay, trwéc tién cac chuyén gia co khi giau kinh nghiém phai xac dinh dwgc mau
san phdm nao c6 thé chuyén sang dap ngudi. Chi khi d6, may ép servo phu hop méi ¢ thé duoc Iwa chon, cling véi
cac stra ddi day chuyén can thiét, dé& chuyén sang cdng nghé dap ngudi. Dya trén diéu nay, co thé wéce tinh chi phi
d4u tw va tdng murc tiét kiem nang lwong clia dw an. Dy an phai di mat véi mot sb thach thire chinh:

e Can co thdi gian va chuyén mén dé loc va danh gia cac mé hinh san phdm phu hop.
¢ Kién thtrc chuyén sau vé& céng nghé dap ngudi dé thuc hién cai tién quy trinh va thiét ké khudn rén méi.
e Lwa chon téi wu may ép servo.

¢ Phan tich rdi ro toan dién khi chuyén sang cong nghé méi.

Do nhirng thach thirc nay, mac du gidi phap nay rat duwoc quan tdm trong nhidu ndm qua va nhan thay tiém
n&ng tiét kiém nang lwong dang ké ctia né, nha may van chwa tién hanh dau tw.

Sau khi kiém toan ndng lwong, nha may da hiéu rd hon vé giai phap dwoc dé xuét va hién dang mong
mudn ndp dé xuét dw an: "DAu tw may ép servo dé chuyén tir dap néng sang dap ngudi” cho nhém dy an DE3 dé
dwoc hé tro Nghién ciru kha thi so bo (Pre-FS).

Dw an minh hoa (PFD)

Truwoce !

Colling 'water Electricity Electricitu Compresszed air
" Cooling down
Cold bille Hot billet ) .
Ll MF furnance for heating £ fnri]é?l%yglt?aely:chng,
Re-heating
Waste [ NG)
Mat Ok
Sau:

Electricity Cornpressed air

Codd billet Cutput

Cold forging

‘Waste [ NG)

PAGE 30 OF 47




Ngan sach dw an

Yéu t6 Pon vi

Chi phi don vi

Chi phi

May ép servo

Chi phi bao tri va van
hanh

Chi phi dao tao nhan
vién

Khoang 5 ty VND

Téng cdng 5.000.000.000 d6ng
LICH TRINH THO'I GIAN
Théang 1 Thang 2 Théang 3
Hoat déng Tuan | Tuan | Tuan | Tudn | Tuan | Tuan | Tuan | Tuan | Tuan | Tuan | Tuan | Tuan
1 2 3 4 5 6 7 8 9 10 1 12

Tinh toan so’ bo
vé hiéu qua cda
cdc phwong an
thwc hién

Phat trién cac
giai phap ky
thuat

Xay dung cac
gidi phap ky
thugt dé trién
khai giai phap
(phéi hop véi cac
chuyén gia)

Tinh toan cac
théng sé ky thuat
clia may ép
servo phu hop
voi Nha may

Dé xuét tiéu chi
chuyén déi céng
nghé gia cng
sé&n phém tir dap
noéng sang dap
ngudi

Dé xuét tiéu chi
Iwra chon vat liéu
phéi phu hop cho
céng nghé dép
ngudi

Tinh toan so
sanh hiéu qua,
lgi ich va chi phi
clia cac giai
phap ky thuat

Trinh bay két
qua tinh toan so
bé cho Nha may,
thao luan va
thdng nhét
phwong an kha
thi nhat dé dwa
vao Bao cao

PAGE 31 OF 47




nghién ctu tién

kha thi.

Chuén bj bdo
cdo nghién ctru
tién kha thi

Lap bao cao
nghién ctru tién
kha thi (Theo
Diéu 53 Luat Xay

dwng sb

50/2014/QH13
ngay 18 thang 6
nam 2014 va
Luét Xay dwng
s6 10/VBHN-
VPQH ngay 04
thang 7 nam

2019)

Hop, lam r6 bao
cdo tién kha thi
v@i cac bén lién

quan

Hoan thién bao
céo theo y kién
dong gop cla
cac bén lién

quan.

Tiét kiém

Nang lwong (hang nam): Sé dwoc xac dinh | Tai chinh (hang nam): Sé dwoc xac dinh trong Pre-FS

trong Pre-FS

CO2 (hang nam): Sé dwoc xac dinh trong Hoan vén don gian (nam): Sé dwoc xac dinh trong Pre-FS

Pre-FS

Phan tich rui ro

RUi ro Ién nhét la chi phi dau tw may ép servo méi kha cao. D& phan tich rdi ro dau tw tai chinh khi nang cap
may ép co khi thanh may ép servo dé chuyén tir cong nghé dap néng sang cong nghé dap ngudi, cé thé thuc hién
cac buwdc sau:

1.

Xac dinh cac yéu té rui ro

Chi phi dau tw ban dau: Viéc mua va lap d&t may ép servo c6 thé tdn kém.

Thoi gian hoan vén: Thai gian can thiét dé thu hdi vén dau tw c6 thé dai hon dy kién.

Hiéu suit may: RUi ro may ép servo cé thé khong hoat dong hiéu qua nhw mong doi.

DPao tao nhan vién: Can co thoi gian va chi phi dé dao tao nhan vién van hanh cbng nghé méi.

Thay dbi trong quy trinh san xuét: Rui ro lién quan dén viéc diéu chinh quy trinh san xuét d& phu hop véi
cong nghé mai.

Panh gia kha nang chiu rui ro

Nang Iwc tai chinh cta Cong ty: Danh gia liéu cdng ty c6 thé chiu dwoc rdi ro tai chinh hay khong néu
khéng dat dwoc lgi ich mong doii .

Chép nhan thai gian hoan vén: Xem xét liéu thdi gian hoan vén cé hop Iy hay khéng.
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e Tim kiém cac khoan vay wu dai: Vi giai phap nay cai thién hiéu qua nang lwgng va giam tac dong dén moi
trwdng nén codng ty co thé tdn dung cac chuong trinh vay wu dai dé gidm bét ganh nang tai chinh cho dw
an.

3. Ké hoach giam thiéu rui ro

e Nghién ctru thi trwdrng: Phan tich nhiéu nha cung cdp may méc khac nhau dé Iwa chon thiét bi tét nhat voi
gia ca hop ly.

® Thi nghiém thi diém trwde khi dAu tw toan dién: Tién hanh thir nghiém véi may ép servo nhd hon trwée
khi nang cap toan bd hé thong.

e Dao tao nhan vién som: B4t dau dao tao nhan vién trong giai doan chuén bj dé giam thiéu gian doan san
xuat.

4. Giam sat va bPanh gia

e Saukhi nang cap, hay theo déi hiéu suét clia may ép servo va so sanh voi dy doan ban dau dé co nhiing
dieu chinh kip thoi néu can .

Nghién ctru kha thi so b (Pre-FS) s& phan tich khoan dau tw vao may ép servo dé giup nha may chuyén déi
ttr dap nong sang dap ngudi. Pre-FS cling sé de xuat cac chien luvgc gidm thiéu rdi ro va lam rd nhirng diéu khong
chac chan lién quan dén viéc trién khai gidi phap nay.

Rui ro va sw khéng chac chan Giai phap giam thiéu

Tang cwong cac chién dich néng cao nhan thtrc va chuong
trinh dao tao. Cung cép ndi dung dao tao rd rang va dé hiéu
dé loai bd mdi lo ngai vé& cong nghé méi.

Nhan thirc va strc dé khang véi sw thay dbi thdp trong
doi ngd k¥ thuat clia nha may

Lap k& hoach tai chinh chi tiét, tién hanh phan tich rai ro va

Chi phi dau tur cao cho may moc moi tim kiém ngudn hd tro tai chinh tiém nang.

T chirc cac khéa dao tao chuyén sau vé& coéng nghé dap
ngudi. Bat dau véi cac san pham don gidn hon, dé thanh céng
hon, tao déng lwc tam ly d& nhan vién ty tin dén nhan qua
trinh chuyén doi.

Nhirng thach thirc trong dao tao can bd ky thuat

Chuyén dbi cong nghé tbn thoi gian va thiéu linh hoat|Thiét Iap quy trinh thir nghiém va diéu chinh ting budc dé
trong san xuat ban dau tang dan tinh linh hoat.

Ap dung hé théng kiém soat chat lwgng nghiém ngat & moi

Kha nang mat 6n dinh chat lwgng trong giai doan dau giai doan san xudt.

Tién hanh danh gia k§ lw&ng cac may maéc hién co va lwa chon

Rui ro lién quan dén viéc nang cap may moc thit bj phit hop truec khi nang cAp.

Xay dwng 16 trinh chuyén ddi chi tiét, bao gdm cac bwdc va

Khé khan trong qua trinh chuyén doi san xuat méc thoi gian cu thé.

Thu thap di liéu dang tin cay tir cac ngudn dang tin cay va

Thieu thong tin vé cong nghé moi tham gia cac hdi thao trong nganh va trién 1am cong nghé.

Dam bao cé mot ddi ngd ky thuat vién giau kinh nghiém dé

Rui ro bao tri cho thiet b méi bao tri thuwdng xuyén va khac phuc sw cb kip thoi.

Thué cac chuyén gia gia cong kim loai giau kinh nghiém dé
danh gia va phan loai dong san phdm nao phu hop dé& dap
nguoi.

Khong phai tat ca cac san pham déu phu hop dé
chuyén doi dap ngudi

T[én hanh nghién clru thj treding va thao luén véi cac nha cung
cap phdi dé tim hiéu cac lwa chon dap rng muc tiéu dap ngudi
cla nha may.

Méi quan tam vé d6 chinh xac cao hon can thiét cho
viéc chuén bj phdi trong qua trinh dap ngudi
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Leoi ich phi nang lwong

Viéc chuyé&n dbi tlr dap ndng sang dap ngudi mang lai mét sé lgi ich khong lién quan dén nang lwong, bao gdm

a) Cai thién dé chinh xac va chat lwong san pham:
o Dap ngudi thwong tao ra cac bg phan kim loai c6 do chinh xac cao hon, bé& mat min hon va kich thwéc
dong déu hon so v&i dap nong .
o Diéu nay cai thién chat lwong san phdm va gidm thiéu cac bd phan 16i va Iang phi vat liéu .
b) Giam tac dong dén mai trwong:
o Vi dap ngudi tiéu thu it nang lvong hon nén gitp giam lwong khi thai carbon va giam thiéu tac dong
dén méi trwong tw viéc tiéu thu nhién liéu va dién.
o Kha nang tai ché cao hon: Cac san pham dap ngudi dé tai ché hon, gop phan vao tinh bén vitng clia
maoi trvdng.
c) Tang tinh linh hoat va da dang san pham:
o Dap ngudi mang lai tinh linh hoat cao hon trong viéc xt ly cac loai kim loai khac nhau va tao ra cac
hinh dang phtrc tap ma dap néng khé dat duwoc hon.

o Thoi gian san xt.[ét nhanh hon: Qua trinh dap nguéi dién ra nhanh hon, gilp tang néng suét va giam
thoi gian san xuat.

d) Nang cao hiéu qua san xuéat va strc canh tranh:
o Dap ngudi gilip tdng téc d6 san xuat va rat ngan chu ky gia céng, nang cao hiéu qua va kha néng canh
tranh trén thj trudng.
o Chi phi bao tri thap hon: Hé thong dap ngui thwong it can bao tri hon so vai dap nong vi chiing khong
lién quan déen cac bd phan chiu nhiét dé cao.
e) Cai thién diéu kién lam viéc cho ngwi lao dong:
o M6i truong lam viéc tot hon: Khong gidéng nhw dap nong, dap ngudi loai bo nhu cau st dung 16 tan sé
trung binh, gidm tiéng 6n va doé rung ciing nhw cai thién diéu kién lam viéc.
o Giadm nhu ciu lao doéng: Van hanh may khong doi héi lao déng cé tay nghé cao vi viéc dinh hinh duwgc
hoan thanh chi trong mét bwéc, giip mét cong nhan cé thé van hanh dé dang hon.

] Méc di dap ngudi mang lai nhiéu li thé, qua trinh chuyén dbi tir dap nong dét ra nhikng thach thire, rdi ro va
béat &n. Bao cao Nghién ctvu kha thi so' bd (Pre-FS) la can thiét dé xac dinh va giai quyét nhirng van dé tiém an nay
trwéde khi trién khai.
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5 Phu luc:

Tinh toan tiém nang tiét kiém nang lwong

Bang 5.11Phan tich hiéu qua tai chinh cua giai phap 13p dat
tam pin mat troi trén mai nha

STT Tham s6 Céng thirc | Don vi Gia tri
| Dir liéu co s&
1 Téng cong suét 13p dat dw kién | A kWp 1.000
Hiéu suat chuyén dbi quang dién kKWh/
2 trung binh hang nam tai dia diém | B kWp / 1.087,7
Céng ty nam
3 | Tng chi phi Iap dat 1kWp C VND 13.500.000
4 | Tongchiphilapdattoanbohe |5 pc  [yND 13.500.000.000
thong
Chi phi bao tri, bao dwdng va vé
5 sinh tam pin mat troi (vé sinh E VND 60.000.000
dinh ky 4 lan/nam)
" Tiém nang tiét kiém niang
lwong
6 |-uongdiendugctaoraboine | p_p.g KWh/nam | 1.087.700
thong
Chi phi dién trung binh G VND/kWh | 1.651
Téng chi phi tiét kiém hang nam | H=G*FE VND 1.735.792.700
Thoi gian hoan vén don gian | =Db/b Nam 7,78
10 | T¢ 18 hoan vén ndi bg IRR Tylehoan 1, 11%
von ndi bd
Gia tri hién tai rong NPV (trong Gia tri hién
11 20 nam, chiét knau 10%/nam) | tai VND 1.277.781.756
n Moi trwong
12 | Chuyén déi TOE TOE TOE/nam | 167,83
13 | Giam thidu phat thai CO» co2 tan €02/ | 735,94
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Bang 5.2 2Phan tich higu qua tai chinh cua giai phap thay thé
den huynh quang 40W bang den tuyp LED 18W

STT Tham sé Pon vi Huynh quang LED
1 | Dirliéu co s&
1.1 | Céng suat bong dén T 40 18
1.2 | S6 lwong béng dén Bong 630 630
1.3 | Hé sb sir dung dong thoi 90% 90%
1.4 | Chi phi I&p d&t va vat liéu VND - 0
1,5 | Chi phi béng dén VND 120.000
1.6 | Hoat déng trung binh hang ngay Gioy 15 15
17 S? ngay hoat dong trong mot Ngay 261 261
nam
1.8 | S6 gi® hoat ddng trong 1 ndm Gy 3,915 3,915
1.9 | Tiéu thu dién nang kWh 88.792 39.956
2 | Tiém nang tiét kiém nang lwong
2.1 | Tiét kiém nang lwong hang nam kWh 48.836
2.2 | Gia dién trung binh VND/KWh 1.764 1.764
2.3 | Chi phi dién hang nam VND 156.629.441 | 70.483.248
2.4 | Tiét kiém chi phi dién hang ndm VND 86,146,192
2,5 | Tdng chi phi dau tw VND 75.600.000
2.6 | Thoi gian hoan vén Nam 0,9
2.7 | Ty 1& hoan vén ndi bd IRR % 111,2%
Gia tri hién tai rong NPV (trong
28 | 5 nam, chiét khdu 12%/nam) VND 234.937.744
3 | Méi trwong
3.1 | Chuyén dbi TOE TOE/nam 7,5
3.2 | Giam thidu phat thai CO2 tan CO2f 33.0

nam
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Bang 5.33Phan tich hiéu qué tai chinh cua gidi phép thay thé

den huynh quang 50W bang dén tuyp LED 30W

STT Tham sé Ponvi | Huynh quang LED
1 Dir liéu co s&
1.1 | Céng suét bong dén T 50 30
1.2 | Sé lwong bong dén Bong 400 400
1.3 | Hé s6 str dung déng thoi 90% 90%
1.4 | Chi phi lap dat va vat liéu VND - 0
1,5 | Chi phi béong dén VND 180.000
16 Ho‘at dong trung binh hang Gidy 8 8
ngay
17 89 ngay hoat déng trong mét Ngay 261 261
nam
1.8 | S6 gi®r hoat ddng trong 1 nam Gio 2.088 2.088
1.9 | Tiéu thu dién nang kWh 37.584 22.550
2 | Tiém nang tiét kiém nang lwong
2.1 Tiét kiem nang lwong hang ndm kWh 15.034
2.2 | Gia dién trung binh VND/KWh 1.764 1.764
2.3 | Chi phi dién hang nam VND 66.298.176 | 39.778.906
2.4 | Tiét kiém chi phi dién hang nam VND 26.519.270
2,5 | Téng chi phi dau tw VND 72.000.000
2.6 | Thoi gian hoan vén Nam 2.7
2.7 | Ty 18 hoan vbn ndi bd IRR % 24,5%
Gia tri hién tai rong NPV (trong
28 |5 nam, chiét khau 12%/nam) VND 23.596.035
3 Moi trwwong
3.1 | Chuyén dbi TOE TOE/ndm 2.3
32 | Giam thiéu phat thai CO2 tan COz 10.2

nam
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Bang 5.4 4Phan tich hiu qua tai chinh cua cac giai phap
khac phuc sw co ro ri khi nén tai nha may ren

TT Tham s6 Don vi Gia tri
I | Tiém nang tiét kiém niang lwong
1 | Tiéu thu dién nang cia may nén khi kWh/ m3 0,03
2 | Lwu lwong thyc té ciia may nén khi m3/phut 27,67
3 | Ty lé ro ri hé théng % 25
4 | Ty léro ritéi wu % 10
5 Tiéﬂt kié‘m’ty I§ r(:) ri sau khi thwee hién stra o 15
chira ro ri khi nén
6 | Co thé lwu dwoc dong ro ri m3/phut 4.15
7 | Gi& hoat ddng hang nam gid/nam 4,176
8 | Tiét kiem nang lwong hang ndm kWh/nam 31,198
9 | Gia dién trung binh VND 1.764
10 | Sé tién tiét kiém dwoc mdi ndm VND/n&m 55.034.116
11 | Téng chi phi dau tw va I&p dat VND 30.000.000
12 | Thoi gian hoan vén don gian Nam 0,55
13 | Ty l& hoan vén ndi bd IRR % 182,43%
14 fr:?e:r:(ﬂ;eu” 1tg{%:j’:§m'\;PV (trong 5 nam, VND 168.385.671
Il | Méi trwong

Chuyén dbi TOE TOE/n&m 4,81
2 | Gidm thiéu phat thai CO2 Tan CO2/nd&m 21.11
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Béng 5.5. Phan tich hiéu qua tai chinh cta gidi phap Iap dat bién tan
diéu khién may nén khi 37kW cua Xwdéng co khi 2

STT Tham sé Pon vi Gia tri

| | Tiém nang tiét kiém niang lwong

1 ang s’uat dinh mirc cua dong co may KW 37
nén khi

2 | Ty |é thoi gian nhan rbi % 29%

3 Tiéu thundlen’r)ang cua may nén khi khi KW 29 1
chay khéng tai

4 | Thoi gian hoat dong trong ngay gio 16
S6 ngay hoat doéng Ngay 261

6 Tl‘eu thu dién nang trong th&i gian d& KWh/n&m 26.949
hang
Kha nang tiét kiém nang lwong trong qua o o

" | trinh d& tai khi I5p bién tan % 65%

8 | Tiét kiem nang lwong hang ndm kWh/nam 17.517
Gia dién trung binh VND 1.764

10 | Sé tién tiét kiem dwoc mdi ndm VND/n&m 30.899.223

11 | Téng chi phi dau tw va I&p dat VND 75.000.000

12 | Thoi gian hoan vdn don gian Nam 2,43

13 | Ty 1& hoan vén ndi bd IRR % 46%
Gia tri hién tai rong NPV (trong 10 nam,

14| chit khau 12%/nam) VND 50.331.330

Il | Méi trwong

1 | Chuyén déi TOE TOE/n&m 2,70

2 | Gidm thiéu phat thai CO2 tAn COz nadm 11,85
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Bang 5.6 ‘6Phan tich higu qua tai chinh cua gla/ phap 13p dat duong éng

cép khi turoi cho may nén khi 75kW cia xudéng xuét khadu

STT Tham s6 Pon vi Gia tri
| Dir liéu co s¢&
1 Tiéu thu dién nang ctia may nén khi kW 39,48
2 | Thoi gian hoat déng trong ngay G 16
3 | S6 ngay hoat déng Ngay 261
4 Gié‘m nhiét do cung cap khong khi khi |ap dat oc 6.9
dwdng Ong cung cap khong khi tuwoi
U'ac tinh tiét kiém nang lvong khi lap déat
5 | dwong 6ng cung cap khdéng khi trong lanh % 0,32
v&i nhiét d6 giam 1 d6 C
Il | Tiém nang tiét kiém niang lwong
4 | Udctinh tiét kiém néng Ivong khi lap dat % 198
dwdng ong cung cap khdéng khi trong lanh
2 | Tiét kiém nang lvong kWh 3.271
3 | Gia dién trung binh VND 1.764
4 | Sé tién tiét kiem duoc VND 5.770.027
5 | Téng chi phi dau tw va lap dat VND 10.000.000
6 | Thoi gian hoan vén don gian Nam 1,73
7 | Ty 18 hoan vén ndi bo IRR % 50%
8 kGr:lerl1 leigir/\ntgrinr)()ng NPV (Trong 5 nam, chiét VND 10.799 658
I | Mo6i trerong
1 Chuyén dbi TOE TOE/nam 0,5
2 | Giam thiéu phat thai CO2 tAn CO2/nam 2.21
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Béng 5.77Phan tich higu qua tai chinh cta gidi phap Iap dat duong 6ng
cap khi twoi cho may nén khi 45kW cta Xwdng co khi 3

STT Tham s6 Don vi Gia tri
| Dir liéu co s&
1 Tiéu thu dién nang cia may nén khi kW 19,65
2 | Thoi gian hoat déng trong ngay Gio 16
3 | Sb ngay hoat dong Ngay 261
4 | Gidm nhiét d6 cung cap khong khi khi lap oc 9.1

dat dwdrng 6ng cung cap khong khi twoi

U'ac tinh tiét kiém nang lvong khi lap dat
5 | dwong 6ng cung cap khéng khi trong % 0,32
lanh v&i nhiét 6 giam 1 d6 C

Il | Tiém nang tiét kiém niang lwong

Uéc tinh tiét kiém nang lwong khi lap dat

1 | dweng 6ng cung cap khong khi trong % 2.91
lanh

2 | Tiét kiem nang lwong kWh 2.390
3 | Gia dién trung binh VND 1.764
4 | Sé tién tiét kiem duoc VND 4.215.150
5 | Téng chi phi dau tw va lap dat VND 10.000.000
6 | Thoi gian hoan vén don gian Nam 2,37
7 | Ty |& hoan vén ndi bd IRR % 31%
s |Sannin o NP TrngSran | o | sseer
I | Mo6i trerong

1 Chuyén dbi TOE TOE/nam 0,4
2 | Giam phat thai CO2 Tan CO2/nam 1,62
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Béng 5.8 8Phan tich hiéu qua tai chinh cta gidi phap nang cép
dwong 6ng may nén khi thanh mach hon hop va giam ap suat dat

p . May nén khi May nén khi May nén khi
STT Tham so Pon vi 160kW 25KW A5KW

| | Tiém nang tiét kiém nang lwong

1 Ap I_t_fg van hanh trwde khi trién thanh 6.9 7 7
khai giai phap

o | AP lwc van hanh sau khi trien thanh 6.6 6.5 6.5
khai giai phap

3 | Tiéu thu dién nang truoce khi KWh/nam 534,350 166.108 82.675
giam ap suat

4 | Téuthudién nang sau khi giam KWh/nam 521.202 159.350 79.312
ap suat

5 | Hé sb str dung % 90% 90% 90%

g | I'etkiém nang lugng trong 1 KWh 11.833 6.082 3.027
nam
Gia dién trung binh VND/kWh 1.764 1.764 1.764
Tiét kiém chi phi trong 1 ndm VND/nam 18.786.388 9.656.101 4.805.189

9 E)hi phi dau tw cai tao dwong VND 50.000.000
ong

10 | Thoi gian hoan vén Nam 1,50

Il | M6i trwong

11 | Chuyén déi TOE TOE/nam 3.23

12 | Gidm phat thai CO2 tan CO2/n&m 14.17
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Bang 5.9 9Phéan tich hiéu qua tai chinh cua giai phap

13p d&t phdn mém do lwu lvong khi nén

STT Tham s6 Don vi Gia tri
I Tiém nang tiét kiém nang lwong
Cong suat dinh mirc clia ddng co may
1 nén khi (2 may nén khi) kW 320
2 Ty & thoi gian chay trén méi may % 70%
3 Tl’eu th!._,l dlgn nang’trL,J.ng binh cua may KW 168
nén khi khi chay co tai
4 Thoi gian hoat déng trong ngay gio 16
S6 ngay hoat déng Ngay 261
Tiéu thuy dién trong 1 nam kWh/nam 491.098
v Kt\a nhang t|§t klerr} nang I'u’(_y,ng khi lap o 30%
dat phan mém quan ly khi nén
8 Tiét kiém nang lwong hang nam kWh/nam 147.329
9 Gia dién trung binh VND 1.764
10 | Sé tién tiét kiém dwoc mbi nam VND/nam 259.888.850
11 | Tdng chi phi dau tw va lap dat VND 750.000.000
12 | Th&i gian hoan vén don gian Nam 2.9
13 | Ty I8 hoan vén néi bd IRR % 32,6%
Gia tri hién tai rong NPV (trong 10 nam,
14 chiét khdu 10%/nam) VND 19.913.162
| Méi trwdng
1 Chuyén dbi TOE TOE/nam 22,73
2 Giam phat thai CO2 tan CO2/n&m 99,68
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Bang 5.10tich hiéu qua tai chinh cta giai phap str dung nhiét thai

ttr may nén khi

STT Tham s6 Pon vi Gia tri

| | Divliéu co s&

1 TE)ng nang lwgng tiéu thu cua may nén khi KWh/nam 818,496
nam 2023

5 Ta(r)1 dung nhiét thai tr may nén khi (hé so KWh/nam 245.549
30%)

3 | Nang lwong cho hé théng thu thap nwéc ndng | kWh/ndm 62.640

Il | Tiém nang tiét kiém nang lwong

4 Lu’.c_z’ng q!e_:n thu dwoc twong dwong voi lvong KWh/nam 182.909
nhiét thai ra.

5 | Chi phi dién trung binh VND/kWh 1.764

6 | Téng chi phi giam hang nam VND 322,651,123

7 | Téng chi phi diu tw hé thdng thu héi nhiét thai | VND 800.000.000

8 | Thoi gian hoan vén don gian Nam 2,48

9 | Ty lé hoan vbn néi bd IRR % 29,07%

10 | Gia tri hién tai rong NPV VND 423.101.609

I | Moi trwréng

11 | Chuyén dbi TOE TOE/nam 28.22

12 | Giam phat thai CO2 tAn CO2/n&m | 123,76
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Bang 5.11toén thay thé Io trung tdn méi

STT Tham sé Cong | ponvi  |Locda | Lo meéi
thire

Coéng suét hoat dong ctia lo | A kW 93,64 41,68
2 Thoi gian hoat déng/ngay B Gio/Ngay | 16
3 89 ngay lam viéc trong mét c Ngay/N&m | 261

nam
4 Thoi gian hoat dong/nam D=B*C Giod/nam | 4,176 4,176
5 Gia dién trung binh E VND 1.754 1.754
6 S6 lwong F Céac 2
7 Tiéu thuy dién nang b=b*D*S | kWh/nam | 782,081 | 348,111
8 Lwong dién tiét kiem dwoc g: G- | kwh/nam 433,970
9 Sé tién tiét kiem I=H*E VND 761,183,380
10 |Dautw K VND 376.000.000
11 | Chuyén bay kh(r hoi don L=KI/I Nam 0,49

, Tyle
12 | Ty lé hoan von ndi bd IRR hoan von | % 201,63%
néi bd

Gia tri hién tai rbng NRV Gia tri

13 | (trong 5 nam, chiét khau hién tai Triéu 2.368
< ién tai

12%/nam)
14 | Chuyén déi TOE TOE TOE/nam 84,16
15 | Giam phat thai COz Co2 Tan COf 497,96

nam
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Béng 5.1212Phan tich tai chinh gii phap thay thé bang
bé ngudn thay luc servo

STT Tham sé Pon vi Ngl"u?c":gc'y N?L‘:,gr:ntg:‘y
| Dir liéu co s&
1 | Céng suét dinh murc kW 45.0
2 | Cong sut yau cau kW 45.0 45.0
3 | Hé s6 cong suét hoat dong 0,80 0,50
. rI-]|go§1)’; dodng trung binh hang Gity 16 16
; i%tnggryr/]hoat doéng trong Ngay 261 261
Eg)rrg]]ic‘y hoat ddng trong 1 Gid 4176 4.176
Tiéu thu dién nang kWh 36,00 22,50
Il | Tiém nang tiét kiém nang lwong
Tiét kiém dién kW 13,5
Tiét kim nang lwong kWh 56.376
10 | Gia dién trung binh VND/KWh 1.764 1.764
11 S6 tién tiét kiém VND/nam 99.447.264
12 | Téng chi phi dau tw VND 250.000.000
13 | Thoi gian hoan vén Nam 2.51
14 | Ty |& hoan vén ndi bo IRR % 28%
Gia tri hién tai rbqg NEV
15 | (trong 5 nam, chiét khau VND 126.983.373
12%/n&m)
| Méi treréng
16 | Chuyén déi TOE TOE/nam 8,70
17 | Gidm phat thai CO2 Tan CO2/ndm 38,14
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Bang 5.13Phan tich tai chinh gidi phap tbi uu héa qua trinh chay cda o dét 16 ma

STT Tham sé Pon vi Gia tri
1 | Téng DO da st dung Lit /n&m 76.916
2 | Ty 18 tiét kiém sau khi giai quydt | % 4,5
3 gﬁggﬂrg:'geq ieu DO tit kiem Lit /n&m 3,461.21
4 | GiaDO VND/ lit 18.646
5 | Tiét kiém chi phi trong 1 ndm VND/nam 64.537.640
6 | Chiphi dau tw VND 10.000.000
7 | Thoi gian hoan vén Nam 0,15
8 | Gidm phat thai CO2 Tan CO2/nam 9,45
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