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Hop phan 6: Bao cao tiéu biéu vé hiéu qua
nang lwong

Nganh gach va gom sir tai Viét Nam
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NoOi dung

1. Théng tin vé co s& dién hinh

2. Céc giai phap tiét kiém nang lvong
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Théng tin vé co s& dién hinh
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() e worpeank /ST IEE
héng tin chung nganh gom s

< Linh vwec san xuat chinh: San xuat vat liéu xay dwng tr dat sét

< San phdm chinh: Gach 6p lat tr dat sét, gach 6p lat gdbm s, porcelain
< Qui md san xuat: 1 day chuyén san xuat tdbng quat,...

< Cac thiét bj nang lwong chinh: may nghién, may gap gach, tram bién ap,

tram khi nén, 10 nung, bom, quat, hé thong lanh,...

Greennc H
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X o o @uevenosw YSEE
Day chuyen san xuat gom sw

Pat sét, !rdlng thach, ...
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Cap moe _ .. ‘l i s
pien  —-- ::l Nghién uét I ————— g!;gc thai, on,

Than da —--—>| Séy Phun tao bot |- -==* Bui én, CTR

Nhap thung Silo

|

Dién —--—» Tao hinh ====* Bui, 6n
Men + pl ; . I P . . 2
en T ph gla Khi hoa than - =% Siy/nung khd gach |----+ Khi thai. bui. on,
! . nhiét thira
v Dién — _.l
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Cap nuwoc —-» Nghién . —bl Phii men va in hoa |- ===+ Nuwoc thai
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Dién —--— Mai canh. Kiém tra, déng g6i |~~~ Buion, CTR
Nhiap kho

G reen.pc ,é Xuat xuong

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



‘ . @ruevemosw Sy
Day chuyén san xuat gom suw

< Cdc loai ndng lwong dwoc sty dung trong day chuyén:

Pién nang dwoc st dung & cac hé thong, thiét bi nhw: Cac may nghién, may mai, thiét bi
may moc trong day chuyén san xuat, hé thdng quat, diéu hoa, chiéu sang, may nén khi...
Hé théng phan phdi khi nén cap khi nén cho qua trinh diéu khién cac pit-téng trong cac may
san xuat.
Khi tw nhién dwgc Cong ty str dung dé lam nhién liéu phuc vu lam nhién liéu cho [0 nung.
G6/Tréu, Than dwoc sir dung dé lam nhién liéu dbt

Dau DO duwoc st dung lam nhién liéu phuc vu cho cac qua trinh san xuat

ECCBACHKHOA



() e worn ank S IEE
Hé thong cung cap nang lwong

Hé thong dién , ‘
v' Hé thdong dién cua Cong ty st dung ngudn
. dién lwoi 22 kV qua 4 tram bién ap.

v Tai cac tram bién ap hé théng do luong
. giam séat dwoc trang bi twong dbi day da.
Céng ty da lap dat tu bu cdng suat phan
khang tw déng cho hé thong dién nham

"    DIEN CAO THE

L= e ting hé sO cbng suat dé dam bao hé so
‘ cOng suat cua hé thdng cung cap dién dat
trén 0,9.

Hinh anh ta dién phan phé

Greenoc 9
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Hé thong cung cap nang lwong

Hé thong may nén khi

Nha may dang st dung 5 may nén khi tat ca cla hang LINGHEIN v&i cong suat 75 kW, ap suat van hanh
6 bar tat ca deu la may nén khi truc vit. H& thong may nén khi néi chung tat ca véi nhau chay khap nha

may.

Hinh anh may nén khi

GI‘GEI‘I.DC ,é
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Hé thong tiéu thu nang lwong

Hé thong chiéu sang

> Hé thdng chiéu sang kha 1&n, twong (rng vai viéc st dung phan I&n dién nang tiéu thu.

> Viéc tan dung chiéu sang tw nhién cho cac khu vwe trong nha xwdng dwoc thwe hién tot, tai cac
khu vwe tan dung chiéu sang tw nhién tot gitp gidm dién nang tiéu thu cho hé thong chiéu sang
VAo cac ngay co anh sang tot

> Nén tang cwdng viéc vé sinh cac thiét bi chiéu sang thwdng xuyén dé& dam bao anh sang cho
khu virc san xuat

Greennc 9
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IBRD « IDA | WORLD BANK GROUP

@ THE WORLD BANK

Hé thong tiéu thu nang lwong

Hé thong 16 nung

Hé théng 16 nung cua cong ty bao gdm hé

thdng cac 10 nung phoi, 16 nung men va hé thong

10 s&y hoat dong lién tuc.

Cong suat thiét ké | S6 gio van hanh
TT LOonung | Loainhién liéu )
(tan/gio) (gio/ngay)
1 Lo ‘Asay 2 Tar} du‘ng nhiét 35.000 24
tang cua 10 nung
o | LONUNG it thign nhien 35.000 24
phoi
g FONUNG Lt thien nhien 35.000 24
men
Green.oc ,é
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Giai phap tiét kiém nang lwong
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Giai phap TKNL s6 1 @ e worEank ST IFE
Tang cwérng quan li ndi vi va bao dwdng thiét bi

L)

> DOoi véi hé thong thiét bi dién

D)

v Thwéng xuy@n tuyén truyén, dao tao vé tiét kiém nang lwong cho nhan vién. Tang cwédng tham gia clia nhan
vién van hanh (Viéc tiét kiém dién can dwa trén nén tang rong radi va phai dwoc sw hé tro ciia nhan vién van
hanh).

v Theo d&i mdc tiéu thu nang lwvong dwa theo sd ngdy san xuat, va khdng san xuat dé tim va khac phuc
nhirng diém that thoat ndng lwong. Xay dwng quy trinh va danh muc kiém tra dé bdo dam rang viéc tat thiét
bi da dwoc thwe hién hay chuwa

v Lap cac thiét bi kiém soat tw dong dé tat thiét bi khi khong dung

<

Tat tAt ca cac dén chiéu sang khong can thiét (nhw gio nghi giai lao, gi® an trwa, thay ca, ngay nghi).
v Lap tu bl tao hé sb cong suat “dan” dé khac phuc hé sb cong suat “lui” clia thiét bi va co thé 1ap dat tai tirng
thiét bi hay mét sb thiét bj dé kiém soat mot phan hodc toan bo hé thdng phan phbi.
v Kiém soat nhiét dd méi trwdng xung quanh gilp kéo dai tudi tho cach dién va dé tin cay cta dong co, tranh
dé dong co dudi véi Anh nang mat troi truc tiép, dat dong co' & nhivng khu vwe dwoc théng gid tot va gidr
Greenfaogco %h trang sach sé.

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



Giai phap TKNL sé 1 @ meworneane ST IEE
Tang cwong quan li ndi vi va bao dworng thiét bi

< DOi v&i hé thong lanh va diéu hoa khdng khi

v' V& sinh va thay thé dinh ky bd loc, lam sach thiét bi bay hoi va 6ng xoan gian ngwng dé tang hiéu qua lam
mét ciia may diéu hoa nhiét do.

v/ Cai dat nhiét dd hé théng diéu hoa hop ly. Nhiét dd diéu hoa nén dé 26°C + 27°C vao mua heé, khdng nén dé
thap hodc cao hon. Viéc dé nhiét do qua thap sé khién diéu hoa hoat dong v&i théi gian nhiéu hon. Méi mot
murc gidm nhiét dd xudng 1°C sé tadng mdrc tiéu thu ndng lwong Ién 3 - 4% dién nang cla hé thong diéu hoa.

% DOi v&i hé thong may nén khi

Pao tao va nang cao nhan thirc cia nhan vién dé van hanh va bao dwéng hiéu qua cho hé théng may nén.

B&o dam hé théng kho réo. Bao dam rang do déc thai, diém thai va diém thoat dé han ché sw han ri éng.

<X X

Pau tw mua thiét bj kiém tra sw ro ri/ may kiém tra ro khi dé do téng that thoat qua hé théng nén khi va cong

suat may nén. Tim va x& Iy cac diém ro ri khi nén va ngan ngtra sv I&p lai

Greenoc 9
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Giai phap TKNL sé 1 @ e wor BN STIEE
Tang cwérng quan li ndi vi va bao dwdng thiét bi

< DOoi vé&i toa nha van phong
Kiém tra d6 day I&p cach nhiét twdng, mai.

Ra soat va bit kin lai cac chd hé gay that thoat nhiét ra bén ngoai phong.

D NN

S dung rém bén trong va bén ngoai ciia sb gilp gilr nhiét vao mua ddng va lam mat vao
mua he.

Lap d&t mai che nang cho ctra sd6 dé gidm nhiét mua heé.

Lap dat thiét bi dong ctra, cdng tw dong.

Lap dat clra hai I&p, clra cat gid & cac hwdng tay—bac.

Pat diéu hoa & mirc nhiét do trén 26°C vao mla hé va 23°C vao mua dodng.

AN N N NN

Tat hét cac thiét bj chiéu sang khi khdng st dung hodc khi tan ca.

G reen.nc é
GREEN DEVELOPMENT CENTRE ECCBACHKHOA



Giai phap TKNL s6 2 () e worpeank /ST IEE
Kiém tra giam sat va xw ly cac diem ro ri khi nén

* Hién trang

Qua qua trinh khao séat va kiém tra ro ri khi nén tai Cong ty, don vi kiém toan phat hién ro ri
tai cac van diéu khién, khdp ndi, co cu van xi lanh khi nén. R0 ri khi nén 1a diéu khéng tranh
khdi trong qué trinh van hanh may nén khi. Vi tri xuat hién nhiéu diém ro ri khi nén:

+ Tai cac van khi nén may cébng nghé

+ Khép noi
> Giai phap

“Kiém tra giam sat va xt ly cac diém ro ri khi nén”

G reen.nc é
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Giai phap TKNL s6 2 () e worpeank /ST IEE
Kiém tra giam sat va xw ly cac diem ro ri khi nén

Pic diém ky thuat:
Thuong hiéu: Allsun
Model: EM282

Mau séc: Trang & Pen

Dap (g tan sé: 40kHz + 2kHz

Loai pin: Pin 9V (khéng bao gom)
Nhiét do hoat dong. 0-40 °
Trong lurong san phdm: 80g

Thiet bi kem tra ro ri khinén Kich thudc sén phdm: 191 x 50 x 29mm

Greennc 9
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Giai phap TKNL s6 2
Kiém tra giam sat va xtv ly cac diém ro ri khi nén

IBRD « IDA | WORLD BAN

@ THE WORLD BANK

KGROUP

VSLEE

TT THONG SO DON VI GIA TRI

1 Gia dién trung binh VND 1.738
2 Cong suat van hanh thuc té ctia hé théng khi nén KW 231
3 Bién nang tiéu thu truwde khi thwe hién giai phap kWh/nam 1.524.600
4 Tdng chi phi dau tw thwe hién gidi phap triéu VND 64
5 'Ilj'%lallcra) phan tram tiét kiém dwoc cua hé thong khi thwe hién giai % 20
6 Dién nang tiéu thu sau khi thwc hién giai phap kKWh/nam 1.494.108
7 Pién nang tiét kiém dwoc sau khi thwe hién gidi phap kWh/nam 30.492
8 Giam phét thai khi CO2 tan/nam 20,6
9 Thu nhap do gidm phat thai khi CO, (20$/1 tan CO,) triéu VND/nam 10
10 Tdng thu nhap do giai phap mang lai trieu VND/nam 67
11 Théi gian hoan von nam 1,0

Greenoc D
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Giai phap TKNL s6 2 () e worpeank /ST IEE
Kiém tra giam sat va xw ly cac diém ro ri khi nén

> Hién trang. Hé thong quan li nang lwong dat mire kha. Cong ty da cod ké hoach thanh 1ap
ban quan li nang lwong theo ISO 50001:2018 va ctr can b di hoc I&p nguwdi quan li nang
lwong.

=/ ©

1Al ~ L] A A 1A o N Phat trién mot chinh Piéu chinh cac
> Glal phap- De thuan tlen Cho qua trlnh séchdésgdung muc tiéu va chi tiéu
nang lwgng hiéu qua sao cho phu hop voi
n

thanh Iap ban quan li nang lvong theo =
ISO 50001:2018 cling nhw dao tao nguwoi .

> ;v « g R , A v/
quan li nang lwgng, don vi kiem toan dé

céac hoat dong va

Chirng nhan hé

théng quan 1y Str dyng di¥ ligu
nang lwong Je @é dua ra quyét
1SO 50001 dinh sang suét vé

viéc str dung nang
Iwong

chuong trinh quan

xuat giai phap: “Ap dung hé théng quan li
nang lurong theo tiéu chuan ISO 500017 05 ¢

DPanh gia hiéu qua Po luong két qua
clia chinh sach va két dé xac dinh cac khu
qua cua viéc cai thién e c6 tiém ndng

cai thién hiéu qua
nang lvong

Pay N\ > 7 A - A x
Green.pc ’é MO hinh quan |y nang Iwong theo tiéu chuan
GREEN DEVELOPMENT CENTRE ECCBACHKHOA ISO 50001



, THE WORLD BANK '
Giai phép TKNL sO 3 @ IBRD - IDA | WORLD BANKGROUP %IIEE
Ap dung hé thong quan li ning lwong theo tiéu chuan ISO 50001

» Hoan thién chinh sach nang lwong:

- Lién tuc tim kiém cac gidi phap hiéu qua st dung nang lwong, gidam cwérng do tiéu thu nang
lwong

« Nang cao nhan thirc str dung nang lwong tiét kiém va hiéu qua mét cach bén virng cho toan
thé can bd nhan vién trong nha may

« Chinh sach nang lwgng thwdng xuyén dwoc xem xét dé ludn phu hop véi diéu kién hoat dong
cua nha may

« Cam két murc tiét gidam nang lwong st dung (Vi du: 5% trong 5 nam tiép theo)

« Cam két danh ngan sach twong duwong (Vi du: 15% chi phi nang lwong tiéu thu nam trudc) dé
dau tw cho hoat ddng quan li nang lwong va tiét kiém nang lwong trong nha may

« (Giam sat C}Eché nang lwgng tiéu thu tai cac bé phan tiéu thu nang lwgng chinh trong nha may

Greennpc
GREEN DEVELOPMENT CENTRE

ECCBACHKHOA



, THE WORLD BANK '
Giai phép TKNL sO 3 @ IBRD - IDA | WORLD BANKGROUP %IIEE
Ap dung hé thong quan li ning lwong theo tiéu chuan ISO 50001

» Xay dwng quy trinh hoach dinh nang lwong:

- Thiét 1ap dwirng co s& nang lwong va chi s hiéu qua nang luvong

« Nhan dang cac co hdi cai tién nang lwong (Ban QLNL co trach nhiém dwa ra cac co hdi cai
tién nang lwong dem lai hiéu qua st dung nang lwong trong Nha may; Ngudi quén li nang
lwong cé trach nhiém danh gia va bao céo 1én cap trén cac co hdi cai tién nang lwong phu
hop voi Nha may.

« Xay dwng muc tiéu va chi tiéu nang lwvong

« Xay dwng ké hoach hanh ddong (An dinh rd trach nhiém cac déi twong tham gia; Phwong thire
va khudn khd thoi gian dat dwoc cac chi tiéu riéng 1&; Tuyén bd vé phuong phap kiém tra xac
nhan cai tién hiéu qua nang lvong; Tuyén bd vé phwong phap kiém tra, xac nhan két qua

ECCBACHKHOA
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Giai phap TKNL so 4

Lap dat hé thong IFC dieu khién Iwu lwong, tiét kiem dién cho hé théng khi nén

» Hién trang:
Hé thdng may nén khi ciia nha may bao gém 2 may nén khi kiéu truc vit dung dé diéu khién
cac van dong mé trong day chuyén san xuat va cho mét s6 cong doan san xuat.

Tai thoi diém khéo sét, cong ty dang hoat ddng 2 may nén khi , 1 may nén khi ctia xwéng 1

va 1 may nén khi hoat ddng & xwéng 2 . . ——
Wl =1
> Giai phap: Lap dat hé thong IFC P M et
diéu khién luu luong, tiét kiém v gt
dién cho hé thdng khi nén - ‘ | |

Greennc 9 Hé théng thiét bj IFC



@) Tewor BNk STIEE
Giai phap TKNL so 4

Lap dat hé thong IFC dieu khién Iwu lwong, tiét kiem dién cho hé théng khi nén

M4y nén khi ControlAIR" IFC

Thiét bi xir Iy khi

So dé I3p dit cia hé théng thiét bj IFC Hinh anh lap dt trong thyc té cua hé
tai dau ra tram may nén khi thong thiét bi IFC

Greenoc D
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Giai phap TKNL so 4

@ THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

Lap dat hé thong IFC dieu khién Iwu lwong, tiét kiem dién cho hé théng khi nén

Thong so Pon vi Gié tri
1 Gia dién trung binh VND/kWh 1.732
2 Diqén nang tiéu Fhu trudc Khi thuc hién giai phap ‘ KWh/nam 1.524.600
3 Tong -(ihl ehl qau tu bo IFC GE-30 (Chua bao gom chi phi thi cong va triéu VND 741
phu kién lap dat)
4 Ty 16 phan tram tiét kiém dugc ctia hé thong khi thuc hién giai phap % 7,5
5 Pién nang ti@;'u thu sau khi thuc hién giai phap kWh/nam 1.410.255
6 DPién nang tiet kiém duoc sau khi thuc hién giai phap k\{Vh/ném 114.345
7 Giam phat thai khi CO, tan/nam 77,4
8 Thu nhap do giam phat thai khi CO, (20$/1 tan CO,) triéu VND/nam 37
9 Tong thu nhap do giai phap mang lai trieu VND/nam 236
10 Thoi gian hoan von nim 3,1

Greennpc
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Giai phap TKNL so 4

Lap dat hé thong IFC dieu khién Iwu lwong, tiét kiem dién cho hé théng khi nén

> Hién trang: Tram bién ap c6 cong suat dinh mirc 2.000 kVA, tai thuc té may bién 4p dat
cobng suat khoang 1.060 kW twong dwong vai 53% tai. May bién ap dang hoat ddng & ché dé
tai trung binh.

> Giai phap: Lap dat bo tiét kiém dién
nang CESS cho tram bién ap cong
suéat 2.000 kVA

Hinh anh b6 Cess

G reen.nc é
GREEN DEVELOPMENT CENTRE ECCBACHKHOA



Giai phap TKNL so 4

@) Teworsank ST IPE

Lap dat hé thong IFC dieu khién Iwu lwong, tiét kiem dién cho hé théng khi nén

3 Pha 1 Pha

‘ | ‘ 3P4W ‘ |

/ / / 220/380 / /

ACB NFB
FUSE
[ [ o o —
B i
N
N
220 / 380 120 / 220
«—— Diytiép dia «—— Daytiép dia
Chi y: Day tring (trung tinh)
Chu y: Trong trlro’ng hop nguon cap loal 3P3W khong bat budc phai dau noi

day Trang khong bit budc phai diu ndi
tir thiét bi CESS (220V, loai 3P4W).

Greenoc H So db 13p dat thiét bi CESS

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



@) Tewor BNk STIEE
Giai phap TKNL so6 5

Lap dat bo tiét kiém dién nang CESS cho tram bién ap céng suat 2.000 kVA

Greenoc D Hinh dnh Iap dit thuee té CESS

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



Giai phap TKNL so6 5

@ THE WORLD BANK
IBRD « IDA | WORLD BANK GROUP

Lap dat bo tiét kiém dién nang CESS cho tram bién ap cong suat 2.000 kVA

GRO!

VSLEE

STT Thong sb Pon vi Gia tri
1 | Gid dién trung binh nam VND/kWh 1.732
> | Cong suat tiéu thy tinh toan KW 1.060
3 Cong suat lap dat bo6 CESS KW 1.600
4 |Dién nang tiéu thu trwéce khi thwe hién giai phap kWh/nam 9.285.600
5 |[Dién nang tiét kiém dwoc sau khi thwe hién giai phap kWh/nam 577.136
6 |Gidm phat thai khi CO, Tan/ndm 377
7 | Thu nhap do TKNL mang lai trong 1 nam Triéu VNBD/nam 968
g | Thu nhap do giam phat thai CO, (20$/1 tan CO,) Triéu VNB/nam 182
9 |Tong thu nhap do giai phap mang lai Triéu VND/n&m 1.150
10 |Thei gian hoan vén gian don Nam 2,9
Greenoc 9
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n- . @y TEwor AN ST IEE
NoOi dung cho nganh gach

1. Thong tin cla co sé vé nghién ctvu dién hinh
2. Cac bién phap hiéu qua nang lvong (EEM)

G reen.nc é
GREEN DEVELOPMENT CENTRE ECCBACHKHOA



@ ?;I;:!)Euo‘IY?RLD BANK %l’EE

1 Théng tin cla co s& vé nghién ctru dién
hinh.

G reen.nc ’é
GREEN DEVELOPMENT CENTRE
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Thong tin chung nganh gach

« Linh vwe san xuat chinh: San xuat gach va vat liéu xay dwng
« San pham chinh: Gach, gach men
«  Quy mé san xuat: 1 day chuyén san xuat cdng suat 350.000 m?/thang

« Thiét bi niang lwong chinh: Tram bién ap, tram khi nén, tram bom tuan hoan, v.v.

G reen.nc é
GREEN DEVELOPMENT CENTRE ECCBACHKHOA



@ THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

Day chuyén san xuat nganh gach

< Quy trinh san xuat

GI‘EEI‘I.DC

GREEN DEVELOPMENT CENTRE
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Nuwéc, Nhiét

Men, Nwdc

Nhiét

Hop,
Nhan

Chuén bj bot
xu’o’ng

Ep va say kho

Kinh

Nung (LO)

Kiém tra &
phan loai

Bao bi san
pham

Thanh pham

Nwdce thai,
nhiét thai

Men thira,
nwdc thai
Nhiét thai

Gach bij 16i

HOp va nhan dw
thtra

VSLEE



() e worpeank /ST IEE
Day chuyén san xuat nganh gach

Cac loai nang lwvong dwoc sir dung trong day chuyén san xuat:

. Pién: Puoc st dung trong cac hé thdng va thiét bi nhw may ép, may say, 16 nung, hé théng

quat, may huat bui, may déng goi, diéu hdoa khéng khi, chiéu sang, may nén khi.

« Khinén: Pugc cung cap bdi hé thdng phan phdi khi nén dé diéu khién pit-tdng trong may

san xuat va cho cac quy trinh nhw thu gom bui, déng géi va van hanh 16 nung.
 Than: Dung dé nung gach trong 16 nung.

« Dau nhién liéu (FO): Bwoc sir dung dé khéi dong 16 nung va 1am nhién liéu bd sung khi can
thiét.

ECCBACHKHOA
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Hé thong cung cap nang lwong

1. Hé thong dién

« Hé thong dién cla cong ty s dung luéi dién
22/0,4 kV théng qua ba may bién ap.

Hinh &nh thiét bj do lwong tai nha
may dién
« Tai cac tram bién ap, hé thdng giam sat va do lwdng dwoc trang
: bi twong dbi tot. Cong ty da |ap dat hé théng hiéu chinh hé sb
y , céng suat cao thé va ha thé, ddm bdo hé sb cdng suat ctia hé
Hinh &nh tram bién ép théng cap dién luén vuot qua 0,9.

GI‘EEI‘I.DC ’é

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Hé thong cung cap nang lwong

2. Hé thong say va 16 nung

« Hé thdng sdy va 16 nung cla coéng ty chiém mot
phan dang ké trong viéc s dung nang lwong do
quy md va cudng do cua no.

« Hién nay, nhiéu doan dwdng éng clia hé thong 16
khéng du cach nhiét, dan dén nhiét do bé mat rat
cao, dan dén that thoat nhiét ra méi trwong bén

ngoai va tang tiéu hao nhién liéu.

G reen.nc ,é

GREEN DEVELOPMENT CENTRE ECCBACHKHOA

Mot sé khu vire ciia bé mét van chuwa dwoc céch nhiét.
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Hé thong cung cap nang lwong

3. Hé thong may nén khi

« (COng ty co6 mot tram khi nén tap trung, doc lap dwoc két ndi véi nhau véi mot mang lwéi chia sé, noii
cac van duoc gilr mo lién tuc.

« N6 bao gdm ba may nén khi truc vit véi cdng suat 37 kW mdi may va céng suat lam viéc la 6,28—-7,42
m?3 / phut.

PY wmn
[
|
?

PMVFQ37

GI‘EEI‘I.DC ’é

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



@) Teworsank ST IPE

7 Cac bién phap hiéu qua nang lwvgng (EEM)

Greenoc 9
GREEN DEVELOPMENT CENTRE c A

ECCBACHKHO;
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Giai phap TKNL 1

Lap dat 6ng dan khéi tir 16 nung dén may say phun dé thu héi nhiét thay vi st dung
khong khi bén ngoai

Tinh trang hién tai:

Khéng khi dwoc cung cap cho budng dét ciia may say phun dwoc hut truc tiép tir méi trwdrng bén
ngoai, v&i nhiét dd mdi trwdng khoang 30°C.

Nong dd oxy dw trong khai thai ttr may say phun rat cao, khoang 18—19%. Diéu nay cho thay rang
lwong khdng khi dwoc cung cap 1a qua mire dang ké so v&i yéu cau ddt chay nhién liéu thuc té (voi ty

1€ khoéng khi du thira khoang 600%).

GI‘EEI‘I.DC ’é

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Giai phap TKNL 1

Lap dat 6ng dan khoi ttr 10 nung dén may say phun dé thu héi nhiét thay vi st dung
khéng khi bén ngoai

T _ Thong sb Dom vi Gi tri
Thing tin vé nhién ligu
Giai phap: 3~ [Nt i hén e i
“Lap dat thém cac ong thu hoi nhiét dé chuyén huéng T T Ty R e — ; 5
khoi th’éli tw [0 trang men hoac 10 nwdng banh quy dén : fﬁéﬁ;},ﬁﬁ;ﬁ;‘gﬁﬁiﬂ:ﬁf“f:”“ — e o0
may say phun. i oo g b chincip o i i s s .40
Tinh toan tiét kiém nang lwong cho giai phap: TN S ke ks e o b — =
"Lap dat ong dan khdi tiv 16 nung dén may say phun dé L A e o o e b e i o0 o
10 [Nhiét rung néng cia khong khi kl/kgk 1.005
thu hoi nhiét thay vi st dung khéng khi bén ngoai." TN e e s A —
12 |Khoi luvgng néng cia khoi kg/m3 0.748
13 |Khoi Iua;m: n’égcfm khéng khi kg/m3 1.165
14 Luangrhiéttiétkiémduqcsaukhtithuchiéngiz'liphz'lp kJ/mim 18.156,149222
15 |Chiéu dai duéng dng din khi néng m 100

Suiit ddu tu cho 1m chiéu dai Sng dinco boc cach nhiét

16| 41roma kinh 800mm VND 3,500,000

17 |Chi phi ddu tr dudng din khoi tin dung nhiét triéu VND 550

18 [Chi phi sira chira thap giai nhiét Trigu VND 400

19 [Chi phi van diéu khién, phu kién va chi phi khac tnéu VND 600

20 |Téng chi phi ddu tu du kién tréu VND 1550

21 |Lugng than tiét kiém duge sau khi thue hién giai phap kg/mam 694,956

22 |Thu nhip do TENL mang lai trong 1 ndm tnéu VND 43773

23 |Thoi gian hoan vién Thing 4.2

24 |Hg sb chiét khiu % 12

’ 25 |Tudi tho cia dir in ném 10

G reen.nc é 26 |Loi nhuan thuan cia du an (NPV) Triéu VND 23182.8
GREEN DEVELOPMENT CENTRE ECCBACHKHOA 27 |Chi s6 hoan vén ndi tai (IRR) % 282%

28 |Giam phit thai khi CO, tin/nim 22309




@) Teworoeank /ST IFE
Giai phap TKNL 2

Tang cwong hiéu qua loai bé dd am cho cac san pham khi héa than

Tinh trang hién tai

« Cobng ty khdng co thiét bi tach va lam mat dd am hiéu qua cho khi thanh pham, dan dén dd 4m trong khi
than twong ddi cao.

« Céac phép do chira dd Am twong ddi cta khi than tai tram cung cap xap xi 97-98%; tai khu vwe 16 & Nha
xwédng 2 dao ddng tr 83-90%; va trong 16 nwéng banh quy tai Xwéng 1, d6 dm 97,5% tai clra 16 va
94,5% & 16i ra.

Giai phap: “Gidm dé am trong khi than thanh pham.”

Ké hoach thwc hién

« Nang cao hiéu qua lam mat tai thap trao ddi nhiét béng cach bd sung quat lam mat hoac Iép dat thém bd
trao dbi nhiét géc nwéc gian tiép.

- Lap dat bd trao dbi nhiét gian tiép s dung nwdc dé lam mat khi than sau thap giai nhiét, gidm nhiét do
xudng khodng 120-150°C va thay thé thap rira goc nwdc bang bo loc bui tai Vai.

S dung nwédc dé lam mat khi than gian tiép théng qua trao déi nhiét, hwéng khi qua cac blrc twdng
ngoan ngoéo hodc I6c xody dé tach hoi am.

Greenoc H

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Giai phap TKNL 2

Tang cwong hiéu qua loai bé dd am cho cac san pham khi héa than

Nguyén tac tiét kiém nang lwong
Do Am trong nhién liéu tiéu thu mot lwong nhiét dang ké dé bay hoi va dat dén nhiét dd khi thai. Vi
hoi Am khéng chay cling nhw khéng tao ra nhiét, né dan dén that thoat nang lwong. Giam dd am
trong nhién liéu giup tiét kiém nang lwong.
Tiém nang tiét kiém nang lwong
Cai thién hiéu qua loai bd dd am trong khi than c6 thé tang hiéu suat nhiét [0 khoang 1-3%.
Chi phi trién khai giai phap
Phuwong phap dwoc lwa chon dé giam am sé quyét dinh chi phi thwe hién. Chi phi wéc tinh cho giai
phap nay la khoang 1,2 ty dong.

Greennpc m’é

GREEN DEVELOPMENT CENTRE
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Giai phap TKNL 3
Tang cwdng cach nhiét cho cac bé mat sinh nhiét trén dwdng 6ng dan khi than néng
Tinh trang hién tai:
Tai tram khi héa than, trong khu vwe 16 khi than néng, nhiét 6 bé mat ctia cac bd phan nhw dwéng 6ng
thoat ra khéi 10, 16¢c xody, dng dan khi than ndng dén bo thu khi rat cao. Diéu nay dan dén that thoat nhiét

dang ké cho méi trwérng va tdng mure tiéu thu nhién liéu.

Green.oc /é Mot sb hinh &nh nhiét bé mét tai nhing vi tri khéng céch nhiét hodc céach
CRECNDEVELOPMENT CENTRE - Fecwacnoion nhiét kém tai vi tri kénh khi than nong



&

Giai phap TKNL 3

THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

Tang cwdng cach nhiét cho cac bé mat sinh nhiét trén dwdng 6ng dan khi than néng

Sw quan sat:

VSLEE

« Cé&c danh gia cho thay sy that thoat nhiét dang ké ddi véi méi trwong. Tai nhivng vi tri khdéng co vat liéu
cach nhiét, nhiét dd bé mat trung binh dao déng tir 90°C dén 220°C.
« Tbn that nhiét cho 1 m2 bé mat khdng cach nhiét & 120 ° C: 1.191 W / m?

9
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2 3E Plus v4.1

| FEile Edit Units Help

B2 evviRONMENT ECONOMICS OPTIONS

INSULATION THICKNESS
Surface Temperatures
Condensation Control
Personnel Protection

Heat Loss Per Hour Report

ftem ID:
ftem Description:
System Application:
Dimensional Standard:
Calculation Type:
Process Temp:
Ambient Temp:

Wind Speed:
Iarket Material

Cong ty Viglacera

Boc bao 6n

Flat Surface - Vertical

ASTM C 585 Rigid

Heat Loss Per Hour

120

30

0.0

Al Canvira larkat

Variable

Insulation Surfarfg .}Temp
Thickness .
Bare 119.9

Heat Loss Efficiency
(Wim*2) (%)
1191.00

Tinh toan tén that nhiét bé mat khéng cach nhiét




VSLEE

IBRD « IDA | WORLD BANK GROUP

@ THE WORLD BANK

Giai phap TKNL 3

Tang cwdng cach nhiét cho cac bé mat sinh nhiét trén dwdng 6ng dan khi than néng

Giai phap:

Pé tang cwdng kha nang cach
nhiét cho cac bwrc twdng 10, cb
thé st dung nhiéu vat liéu cach
nhiét phé bién rong rai khac
nhau, chang han nhw soi thay
tinh va rockwool.

Can nhac st dung vat liéu cach
nhiét Thermoluxx Premium,
mot s&n phdm cla Thermoluxx
Swiss AG dén tir Thuy Si, dwoc
biét dén v&i déc tinh cach nhiét
dwa trén cdng nghé nano, chdng
chay, chéng tia cwc tim va
chdng an mon.

GI‘EEI‘I.DC ’é

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Cach nhiét soi thay
tinh

Ll &
o

Cach nhiét len gém

Cach nhiét Rockwool

Bing khodng Bing gbm
Bing thiiy tinh
Vatligu E rokkwool cramic
Ty trong (kg/m?) 0= 100 60 80 100 128
Nhiét dé t6i da (°C) 440 450 6350 [O00-1350

Hé s6 dfin nhiét

) 0,032-0,034 0123 10,099 | 0,095
{W/m)

0,085-0,132

Théng sé ky thuét cia mét sb vét liéu cach nhiét

Su miéu ta Ching ch

« Mat dé uat 750kg = 800kgm3 | Ticu

« Mat dé khd 325 + 375g/m3 Tiéu chulin EN 1015-10:2001
Thermoluxx «Dothamhdinude  |@0(a/mangay) | Téuchuinen7reszon
cao cap + Hé s0 can trd khuéch tan hai nudc 40 g/m2 nglty Tiéu chuan EN 7783:2011

« D6 dan nhiét ),036 Wi X Tiéu chudn EN 12667:2004

=T + D6 bam dinh trén chat nén MP2 Tiéu chudn EN 1542:2002
g
< 7 - Gia tri pH Tiéu chuln BDS ENISO 787

e e ————— S —

« Su nhét quan 24mm Tieu chuan EN 1015-4: 2001

Théng sb ky thuét cda vat lidu cach nhiét Thermoluxx Premium
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Giai phap TKNL 3

Tang cwdng cach nhiét cho cac bé mat sinh nhiét trén dwdng 6ng dan khi than néng

Loviich:
» Tang cwdng céach nhiét giup gidm dang ké that thoat nhiét ra méi trwong.
« Tiet kiém nhiét sau khi thwc hién giai phap: 626 W/m?

Tinh toan tiét kiém nang lwong cho giai phap:

Heat Loss Per Hour Report

« Tbéng dién tich yéu cau cach nhiét: ~70 m? Ve g
Item Description: | Boc béo 6n
»  Gidm trung binh nhiét do bé mat sau khi cach nhiét: 60 °C S
Calculation Type: | Heat Loss Per Hour
« ToOng lweng than tiét kiém hang nam sau khi trién khai oo el
giai phap: 388 tan

* Mdrc tiéu thu son wéc tinh sau khi thi cdng: 70 m? (voi d6
day lIop cach nhiét 3mm)

« Chiphi vat liéu dw kién: 108,1 triéu déng
»  Tong chi phi thuc hién (bao gom ca vat liéu va nhan
cong): 124,3 triéu dong Tinh toan tén that nhiét bé mat dwoc bdo 6n

G reelgLgiangan von: 5,4 thang

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Giai phap TKNL 4

Toi wu hoa kiém soat ty 1é khéng khi dw thira cho 16 nung men
Tinh trang hién tai:

> Cong ty van hanh 3 day chuyén san xuét:

« DAy chuyén 1: Gém 1 106 nung banh quy (st dung khi héa than) va 1 10
nung trang men (st dung LPG).

« DAy chuyén 2: Bao gébm 10 nung hai I&p (L&p 1 d& nung banh quy bang
khi hoa than va L&p 2 d& nung men bang LPG).

« Day chuyén 3: Bao gém 1 may say va 1 16 nung (st dung LPG).

» Hién nay, |0 nung trang men s dung LPG |am nhién liéu, trong khi 10
nung banh quy s dung khi héa than.

> Nong do oxy dw thira trong khi thai cao.

» Cac vong diéu khién cho nhiét dd khi thai va !uéng khéng khi dwoc cung
cap duwgc dieu chinh thu céng, phu thuéc nhiéu vao chuyén mén va kinh ,

nghiém clda ngw&i van hanh. 2 | Lo nung men — Déy chuyén 1 16.1 86 2.74 184
3 | Lo nung 2 ting — Déy chuyén 2 13.4 107 3.19 230

Lo nung xwong — Diy chuyén 1 14.3 54 3.93 218

» Dong co quat cho luong khong khi va khi thai dwoc lap dét bo bién tan, ,
nhwng tai van dwoc diéu khién thu céng dwa trén phan doan clia nguoi Két qua phan tich khai thai lo
van hanh vé%u cau tai theo thoi gian thyc.

reen.nc
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Giai phap TKNL 4
Toi wu hoa kiém soat ty 1é khong khi dw thira cho 16 nung men
Giai phap de xuat:

“Ti wu hda viéc kiém soat ty 18 khédng khi dw thira cho 16 nung
trang men.”

| -

Ké hoach thwc hién: TI0VAC

 Lap dat cac thiét bj do néng dd oxy va carbon monoxide
trong khi thai. Cac may phan tich khi nay c6 san réng rai
trén thi trwong.

«  Xac dinh céac thdng sb cho bd diéu khién FIC, dwoc dinh
cau hinh nhw bo diéu khién Pl hoac PID. Tich hop hé thong
dl‘eu kh_lken vao PLC cua nt1a may. DleuAnay baoigor,n ont ) Hé théng kiém soét hé sé khong khi
vong diéu khién cho toéc do quat dwa trén ap suat xa, von da duw thira
la mbt phan cua b diéu khién.

110 VAC

« Trang bi cho cac 16 phan tich oxy va CO dé cho phép nguoi
van hanh go ddi va diéu chinh cac thédng sb hiéu qua.
Green.Dc

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Giai phap TKNL 4

Toi wu hoa kiém soat ty 1é khong khi dw thira cho 16 nung men

Tiém nang tiét kiém nang lwong:

« Sau khi trién khai, ty 1& oxy trong khi thai dw kién sé& gidm tlr 12%
xudng con 6%.

« Giam murc tiéu thu nhién liéu: 2,8% (c&r giam 1% oxy thai, mirc tiéu
thu nhién liéu giam 0,6%).

Chi phi dau tw wéc tinh:

» Céc thanh phan dé kiém soat ty & khong khi dw thira, bao gom b
diéu khién quat ludng gio, bd diéu khien ty 1&é nhién liéu-khéng khi,
b6 diéu khién luong khdng khi, cdm bién oxy, cdm bien ap suat,
cdm bién dé &m, man hinh hién thi va phu kién: 1.000 triéu dong.

« Chi phi nhan céng va Iap dat: 15% chi phi dau tw.

« Tbéng mrc dau tw dy kién: 1.150 triéu dong.

9
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THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

VSUEE

TT THONG SO DONVI |GIATRI
Thing tin v oid ning lrong
I | Gia khi CNG nam 2022 VNB/mmBTU 439185
Thing tin viin hinh
2 |8 gitr viin hanh trung binh trong ngay 24
3 | S ngay hoat dong trung binh trong nim 330
Thing tin thiét bi hién trang
4 |Néngds%oOxitongkhsi | % | D
5 | Néng do % Oxi trong khoi sau diéu khién 6
i ; ]jm;ng,_ tlHiéTl I;éu_CgG_tiEu;hlI CL'L_a Eﬁ?lg_t}-;m_ng_ _m;nB_Tl_J !t;‘um_ IR l;g;}ﬁ;
nam 2022
7 | Chi phi ddu tur thiét bi Triéu VND 1,000
| 8 | Chiphinhancong, lipdat | Triga VNDB | 150
| 9 |Tong chi phi diutu thyc hién giai phap | Trigu VND | 1,150
Tinh toidn TKNL
10 ;l;: qlf' phén trim tiét kiém duge so vai phuong an o 16
" [];ll.f;f:}t'lg nhién liéu tiéu thu sau khi thue hién giai mmBTU/nam 143,694
12 ]g_;?t[l)lglé:l;lién liéu tiét kiém duoc sau khi thue hién mmBTU/nam 5.366
13 | Thunhdp do TKNL mang lai trong 1 ndm Triéu VND/nim 2,357
14 | Thin gian hoan von gian don thang 59
15 | Hé sb chiét khdu % 12
16 | Tuditho cia du an nim 5
17 | Loi nhuin thuén cta du éan (NPV) Triéu VNP T3455
I8 | Chi s6 hoan von néi tai (IRR) % 204%
19 | Giam phétthii khico. | ot tin/nam | 3329

Tinh todn mirc tiét kiém nang luong cia gidi phdp
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Giai phap TKNL 5

Lap dat hé thong tiét kiém nang lwong CESS cho may bién ap 2.500 kVA

Tinh trang hién tai:

-+ May bién ap cung cap nang lwong cho cac thiét bj day

chuyén san xuat, chi yéu cung cap nang luong cho dong | ure <o
co cho cac hé thong cong nghé san xuat (may ép, may | o onn o AL AR ALY
mai, quat), hé thdng chiéu sang va cac thiét bi phu tro. Crrm— —

»  Tong cong suat cia may bién ap la 2.500 kVA va trong s B e e
cac phép do ban ngay, tai thuc té 1a khoang 787 kW, 5 o
twong dwong 45% cdng suat. Két qua do coéng suét va phén tich chét luong

« DO méo dién ap séng hai dwoc do & mirc 2,47% dén dign nang cua may bien ap 2.500 kVA (PX1)

2,67%, trong gi&i han chép nhan duqc, trong khi d0 méo
dong dién h,éi dao déng tw 12,58% dén 16,28%, vwot qua
nguwdng chap nhan dworc.

Do léch pha dién ap la 0,2% va dd Iéch pha hién tai la
7,8%.

Greenoc 9

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



@) Teworoeank /ST IFE
Giai phap TKNL 5

Lap dat hé thong tiét kiém nang lwong CESS cho may bién ap 2.500 kVA

Giai phap de xuat: "Lap dat hé thong tiét kiem nang lwong

CESS.”

« Nang cao hiéu qua chuyén déi nang lvong diér) thanh anh
sang, nhiét hoac ddng nang trong may maoc thiét bi.

« Nang cao hiéu qua truyén tai dién tlr tram bién ap dén cac thiét
bi, may moc dién.

« Tang hé sb cong suéat cia hé thdng dé tang cuwdng cdng suat
hibu ich cda thiét bi.
Ké hoach thwc hién:

» Hé thong CESS duoc lap dét song song véi tai dién va phu
hop v&i moi quy mo cdng suat, t vai kW dén vai nghin kW.

« Vi tri 1ap dat: ta dién hodc tram bién ap.

GI‘EEI‘I.DC ’é

GREEN DEVELOPMENT CENTRE ECCBACHKHOA

Hinh anh lcfp dat thuc té CESS tai hién truong



Giai phap TKNL 5

@ THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

Lap dat hé thong tiét kiém nang lwong CESS cho may bién ap 2.500 kVA

Loi ich cua hé thdng CESS:

« Tiétkiém nang lvong trung binh: 6—-15%, tuy thubc vao loai tai dién.

« An toan hé théng: Dam bado kha ndng twong thich véi hé théng va thiét bi dién.

« Kéo dai tudi tho thiét bi: Gidam mai mon va tang nang suét.

« Chi phi bao tri thAp hon: Gidm tan suét bado dwéng may méc.

« Téac ddng méi trrdng: Giam lwong khi thai CO2, gop phan gidm thiéu khi nha
kinh.

Tiém nang tiét kiém nang lwong:

« Duwa trén tinh toan, tiét kiém nang lwong wéc tinh khoang ~ 7,5% téng lwong
dién tiéu thu, v&i cam két tiét kiem dwoc dadm bao 1a 6% khi lap dat.

Chi phi thwc hién:

« Chi phi cho giai phap la 55 d6 la mdi kW.
« Cong suét lap dat: 1.500 kW.

2
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VSLEE

Gach Thach Ban Bic Giang 204
S.K Tech Vina Bic Ninh 12.9
EPF Vina Hung Yén Q2
Posco VWNPC Hung Yén 109
Cinthép Thai Trung | ThaiNgwyén | 78
Jangwon Tech Vina Bic Ninh 9.0
Iniops ViétNam |  BicNih | o5

Mot sé két qua xet nghiem tai Viét Nam
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Giai phap TKNL 6: Lap dat hé thong quan ly va giam sat nguon dién

Tinh trang hién tai:

« Hé thdng do lwdng clia nha may duoc trang bi ddng hé do
dién co hoc. Tuy nhién, viéc danh gia va giam sat tinh
trang hoat dong chwa dwoc thwe hién do nhirtng han ché
cda hé théng do lwdng hién tai.

«  Mrc tiéu thu nang lvong dwoc ghi nhan, tdng hop gitra
thang va cudi thang, khong kip thdi danh gia hodc ra soat
s liéu thdng ké.

Giai phap de xuat: ’
Trién khai Hé thong quan ly nang lwvong tw déng (PMS) dé
quan ly va giam sat murc tiéu thu nang lvong.
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Cau tric hé théng PMS
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Giai phap TKNL 6: Lap dat hé thong quan |y va giam séat nguon dién
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« Giam thiéu sai s6: Do lwdng chinh xac giup giam sai lam do thu thap o :
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« Giam sat nang lvong lién tuc: Giam sat viéc sir dung nang lwvong 24 ) =t
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Biéu d6 theo déi dir liéu lién tuc 24 gio/ngay sir dung hé thong PMS
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Phan mém PMS hé tro' xéac dinh va xac
dinh vij tri cac khu vure lang phi

Individual machine by time

CO2 exhaust
[ 0.03888 t-coz

-omFHE SELBE ke | vmsks | wrede | rnetet]

— Truoc

Sau

= ——
Optimization

DU1gEL

’é So sénh loi ich sau khi Idp dat hé thbng
eetgiam sat PMS

GI‘GEI‘I.DC

GREEN DEVELOPMENT CENTRE

Electricity rate ————1
II 104324 8
—_—

IBRD « IDA | WORLD BANK GROUP

@ THE WORLD BANK

KW Watcher lets you see
where consumed the most
nicely in stack graph.
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Hé théng PMS hé tror giam st toan bo
phu tai ciia nha may
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Tiét kiém 2-4% chi phi dién bang cach
biét dién dang dwoc tiéu thu & dau va
khi nao.

" OpTIMIZE
EQUIPMENT
UTILIZATION

Tiét kiém 2-5% chi phi van hanh bang
cach toi wu hoa hoat dong cua thiét bi,
giam chi phi stra chira, thay the.

et Tiét kiém tir 10% tré 1én béing cach
nang cao hiéu qua san xuat, giam thoi
gian ngirng hoat déng bat thwong va

giam thiéu thiét hai do truc trac.

Uu diém cta viéc st dung hé théng PMS
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Tiém nang tiét kiém nang lwong: Tiét
kiém nang lwong nam trong khoang ~0,5 -
5% tébng murc tiéu thu nang lwong dién (tw
thwe té 1a cac cong ty, nha may da 1ap dat
hé thdng).
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No. Théng sé
Thoéng tin chi phi dién
1 Gia dién binh quan nam 2022

2 Murc tiéu thu dién nam 2022

3 Téng chi phi dau tw trién khai giai phap

Tinh toan tiét kiém nang lwong

4 Ty 1& phan tram tiét kiém so v&i gidi phap co ban
5 Tiéu thu dién sau khi trién khai gidi phap

6 Tiét kiém dién n&ng sau khi trién khai giai phap

7 Thu nhap tir tiét kiém nang lwong trong 1 n&m
8 Thei gian hoan vén don gian
9 Tudi tho dw an

10 Gia tri hién tai rong (NPV) cta dy an

11 | Tylé hoan vén ndi bd (IRR)
12 Giam phat thai CO,

9
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Chi phi trién khai gidi phap

DPon vi

VND

kWh/nam

Triéu/ VND

%

kWh/nam

kWh/nam
Triéu
VND/nam
Thang
Nam

Triéu VND
%

Tan/ nam
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phap TKNL 6: Lap dat hé thong quan |y va giam sat nguon dién

DPon vi

1,590

20,698,788

1,200

3.0

20,077,824

620,964

987.3

14.6
10.0

5,341
84%
525.2
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