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1 Gii thiéu

Viéc lap so db chi tiét va hidu biét v& tinh hinh st dung nang lwong trong mét doanh nghiép céng
nghiép 1a nén tang quan trong trong qua trinh phat trién dw an.

Tuy nhién, trong cac dw an qudc té 16n cé thé thay cac kiém toan vién nang lwong phai dbi mat vei
nhirng thach thire 16N trong cdng viéc quan trong nay, mot phan vi cong viéc khong dwoc lap ké hoach
hiéu qua va xac dinh rd rang vé két qua dau ra, va mot phan vi cac kiém toan vién ndng lwong khong
muén dwa ra cac két luan néu khéng c6 cac dir liéu dwoc do lwdng chi tiét va chinh xac.

V6i thue trang trén, tai liéu hwéng dan nay nhdm muc dich thiét 1ap moét phwong phap luan cu thé vé lap
so d6 ndng lwong, cung cAp két qua dAu ra rd rang theo tirng giai doan, hé tro va hwéng dan cac kiém
toan vién nang lwong vé cac hoat déng cu thé sé& dwoc trién khai.

Hwéng dan bao gdm biéu mau so dd nang lwong dwéi dang Excel kém theo tai liéu huwéng dan mé ta
cach thiét 1ap so db trong thuwc t& va cach st dung cac két qua tir so dd dé phat trién dy an. D liéu va
ludng quy trinh trong biéu mau so db néng lweng chi nhdm muc dich minh hoa va khéng dai dién cho
di¥ lidu thwe té tr mot co s& san xuét cu thé.
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Hinh 1 cung cAp biéu d& minh hoa qua trinh 1ap so' dd ndng lwong téng thé nham theo déi cac buéc
trong qua trinh 1ap so dd. Biéu dd nay ciing nhan manh sy can thiét cia viéc thyc hién nhiéu 1an can
b&ng nang lwong, trong dé mirc dd lap so dd dwoc coi 1a mot chi sé dé quyét dinh khi ndo nén chuyén
sang phan tich két qua. Cach tiép can don gidn nay co thé gitp cac kiém toan vién nang lwgng tiét kiem
thei gian, thay vi thwe hién cac hoat déng do dac tbn thoi gian déi véi toan bd thiét bi trong nha may thi
ho tap trung vao danh gia téng quan ddy dd vé& nhu ciu tiéu thu nang lwong thuc té dya trén sé liéu san
c6 va cac gia dinh. Viéc nay giup kiém toan vién wu tién thuc hién cac phan tich va do lwéng tén nhidu
thoi gian hon dbi véi cac quy trinh thiét bi ¢é tiém nang tiét kiém nidng lwong 16N nhéat. Viéc thiét 1ap can
béng nang lwong va khdi lwgng cho mét quy trinh cling 1a mét bwdc cn thiét dé xac dinh cac théng sb

dé do luong.
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Hinh 1: Biéu dé quy trinh Iap so dé nang luong

Xac dinh pham vi va muc dich
Buwdc dau tién cla quy trinh 1ap so db ndng lwong 1a xac dinh ré pham vi va muc dich cuda viéc lap so
dd néng lwong. Tuy thudc vao quy mé cla doanh nghiép, khung thdi gian dé 1ap so dd néng lwong,
chién luvoc tdng thé ctia doanh nghiép ma pham vi va muc tiéu lap so dd co thé khac nhau. Do d6, can
xem xét cac cau hdi sau trwdc khi bat dau 1ap so db ndng lvong:
- Muc tiéu la 1ap so db cho toan bd co s& san xuét hay chi tap trung vao mét sé khu vuc
nhét dinh?
=  Khu vyec dia ly?
= M6t sé khu vre san xuat nhat dinh dwoc quan tam nhiéu hon?
- Mrc d9 chi tiét clia so dd ndng lwong cé thé dat dwoc trong khung thei gian cho phép
dé lap so db?
- Dong lyc chinh dé thwc hién viéc 1ap so d6 naéng lvong la gi?
= D& co tdng quan chi tiét vé& mirc tiéu thu nang luvong?
= Tinh kinh t&? M6 hinh c6 can duoc thiét lap d& danh gia vé mat kinh t&?
»  Tac dong dén moéi tridrng? M6 hinh c6 can duoc thiét 1ap dé tinh dén murc
gidm phat thai CO.?

~ N R A > > X
Dir liéu tong quan vé co sé& san xuat
Sau khi xac dinh duwoc pham vi thi budc tiép theo cia lap so db ndng lwong 1a ndm dwoc tdng quan vé
dir liéu ctia co s& san xuat. D liéu nay can dé tiép can & hau hét cac co s& san xuét. Di¥ liéu téng
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quan cla co s& san xuat bao gom toan bd sé liéu vé tiéu thu nang lwong so cp dau vao va sé luong
san phadm d4u ra. Ngoai cac san phdm dau ra, sb liéu vé cac dau vao chinh (vi du: nguyén liéu thd) cho
quy trinh s@n xuét ciing can dwoc thu thap & bwéc nay. Trong bidu mau lap so dd nang lwong, vi du vé
thu thap di¥ liéu tdng quan duoc minh hoa trong trang tinh “Di liéu hang ndm”.

Trang tinh nay c6 chirc nang cung cap sb liéu dau vao cho cac trang tinh v& can béng khéi lwong va lap
so dd néng lwong & cac budc sau. Do d6, tit ca cac don vi can duoc quy dbi tai trang tinh nay nham
tranh céac tinh toan khéng can thiét trong céac trang tinh sau. Diéu quan trong 1a dam bao thdng nhat don
vi dbi v&i tat ca cac loai div liéu. D6i véi thoi gian, nang lwong va khéi lweng, cac don vi dwoc khuyén
nghi st dung la:

1. Thoigian: Nam

2. Khéilwgng:  Tén

3. Nanglugng: kWh

Céc don vi thdng nhét gitp viéc phan tich va so sanh & bwéc sau dé dang hon.
Dt liéu tdng quan cuia co s& san xuét can dwoc thu thap cang sém cang tét va thwe hién nhiéu 1an

tham chi trwdc khi t chirc chuyén tham thuc dia tai co s&, dé hiéu rd hon quy mé clia co' s& san xuét
va nhu ciu néng lwong téng thé cla ho.
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Viegand

Maagege

DiF liéu hang nam

Dir liéu nang lweng Nam

Dién mua 20,000,000 kKWh/nam
Khi twr nhign mua cho 16 hoi 20,000,000 kWhinam
Than mua 18,000,000 kKWhinam
Téng nang lwgng mua vao 58,000,000 kWh/nam

Dir lidu san xuat

Mguyén ligu X 160,000 Tén/nam
MNguyén ligu Y 20,000 Tan/nam
Mguyén ligu 2 40,000 Tin/nam
MNguyén ligu W 5.000 Tan/nam
Mguyén ligu 10,000 Tan/nam
MNguyén ligu Q 15,000 Tén/nam
Téng nguyén lidu thé 250,000 Tan/nam
Day chuyén san xujt phu gia 1 10,000 Tan/nam
Day chuyén san xut phu gia 2 - Tin/nim
Téng phu gia 10,000 Tin/nam

Dir liéu thanh pham

Thanh pham 1 100,000 Tan/nam
Thanh phim 2 80,000 Tin/nam
Téng thanh pham 180,000 T&n/nidm

Hinh 2: Téng quan vé thu thap dir liéu tong thé cla co s& sén xuat. Xem trang tinh "DiF liéu hang nam"”
trong biéu mau Excel.

Thiét lap tdng quan vé quy trinh, cac hé thong nang lwong va hé
théng phu tro

Sau khi thu thap di¥ liéu tdng quan clia co' s& san xuét, xac dinh muc tiéu va pham vi, can thiét lap téng
quan vé cac quy trinh san xuét, cac hé théng ndng lwong va hé théng phu tre. Day chinh 1a dy thao dau
tién vé can bang khéi lwong va lap so dd ndng lwong trong biéu mau Excel.

Céc so db tbng quan can dwoc thiét 1ap trén co s& anh chup man hinh, so d6 quy trinh, cac cudc kiém
toan trwdc dd, xu hwéng san xuét, cac chuyén khao sat thyc té, v.v. So dd dau tién cé thé duoc trinh
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bay trén gidy hodc cac chwong trinh vé nhw Visio dé sau dé chuyén vao bang tinh Excel. Vi du v& ban
phac thao Visio don gian ciia trudng hop trong biéu mau Excel dwgc minh hoa trong Hinh 3.

i véi cac quy trinh sdn xuét, muc tiéu 1a thé hién tdng quan don gidn vé toan bd quy trinh san xuét tai
co s&. O budc nay, trong tam 1a thé hién tat ca cac quy trinh theo dung thiy tw san xuét, tuy nhién
khong can thiét phai thu thap sé liéu dau vao va dau ra cua tirng budc. Moi quy trinh can duoc néu tén
va mdi dong quy trinh can dwoc danh s6 dé& cung cidp mot so dd tdng quan tét v& hé théng. Cac qua
trinh san xuat duoc lap so db trong trang tinh “Can bang khéi lwgng” clia bidu mau Excel.

Ngoai viéc thiét Iap tdng quan vé& cac quy trinh san xuét, ciing can xay dwng so dd tdng quan vé cac hé
théng nang Iwong. Trong tam & giai doan nay la xay dwng dwoc so dd tbng quan cé tinh chét dinh tinh
hon 1a dinh lwgng vé tn that va hiéu sut nang lwong. So dd tdng quan nay can dwoc thiét [ap cho tét
ca cac hé thdng nang lvong tai co s& san xuét (nhuw hé thdng swéi, lam mat, khi nén, v.v.). Cac hé
thdng néng lwong duoc lap so dd trong trang tinh “So @8 hé théng néng lwvong” clia biéu mau Excel.

|

| Chat phy gia ‘
San phdm cudi ciung 1
| Nguyén ligu tha: ‘
XY, Z, W,V
| ————p Quytrinh A »  Quytrinh B p| QuytrinhC » Quytrinh D » Quytrinh E - ‘
| T ?ay Elluyan Chat thai l ‘
sanxust 2

|

Tirday chuyén
san xudt 1 ‘
San pham cudi cliing 2

v |

MNguyén liéu tha:

|
| X.Y,Z,Q
|
|

Quy trinh F Quy trinh G Quytrinh H Quy trinh 1 Quytrinh J EEEE—

Chatthai l

Hinh 3: Téng quan so dé quy trinh don gién cho vi du trong biéu mau.

Can bang khoi lwong cho quy trinh

Budc tiép theo Ia thiét 1ap can bang khéi lwong cho quy trinh dwa trén so db quy trinh da dwoc xay
dwng trwdc d6. Budc nay dwoc minh hoa trong Hinh 4 duéi day va dwoc thwe hién trong trang tinh
“Can bang khéi lwong” ctia biéu mau lap so dd nang lwong. M6i buwéc quy trinh dwoc biéu thj badng mot
6. Vi du dwoc dwa ra 1a mot co s& san xuét co hai day chuyén san xuét khac nhau tao ra hai san pham
khac nhau tir cac nguyén liéu thd. M&i day chuyén san xuét bao gdm 5 quy trinh v&i cac dau vao 1a phu
angia va ngudn nang lwgng khac nhau. Co thé quan sat thdy mét san phdm phu tir day chuyén san xuét
1 dwoc st dung truc tiép trong day chuyén san xuét 2. Bé thwe hién can bing khéi lwong, cac budc
sau day can duoc thwe hién:

1. D liéu hang nam cho nguyén liéu thé dwgc nhap ttr trang tinh “D liéu hang nam”.
2. Déi véi mbi quy trinh, danh gia xem c6 bb sung thém vat liéu hay tach vat liéu nao khéng.
3. Né&u bat ky san phdm hoac phu gia nao dwoc thém vao hodc loai bd trong quy trinh, di liéu can

dwoc thu thap tir doanh nghiép néu c6 thé hodc thuc hién wéce tinh.
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Viegand

Maagege

a. Viéc woc tinh thong thwdng co thé thwe hién bang cach tham van y kién cta nhan vién
van hanh tai co s& san xuét.

b. DAi véi mot sé quy trinh, viéc tinh toan can bang khéi lwgng c6 thé doi hdi thém théng tin
vé san pham. Trong bidu mau lap so d nang lwong, mét vi du nhw vay da duoc dua ra
cho day chuyén san xuét 2, trong d6 can béng khéi lweng dwoc thiét 1ap tir s6 lidu ty &
phan trdm Chéat khé gitra cac budc cla quy trinh.

c. Buwéc nay co thé doi héi sw hiéu chi tiét hon vé quy trinh so véi kién thire clia kiém toan
vién, va do dé co thé co lgi néu co sw tham gia ctia nhan vién van hanh hoac san xuét cé
kién thirc sau rong vé quy trinh trong bwéc nay.

4. Tht ca cac dong quy trinh ¢4 thém ho&c bét san phdm déu dwoc danh sé.

a. Quan trong la can dwa vao quy trinh cac dong chét thai vi cé thé c6 ich cho viéc phan tich
sau nay.

5. Diéu quan trong la tiép tuc thuc hién lap so dd ndng lwong va khéng bi méc ket véi viéc ¢ gang
thu thap mét sé lieu cé mirc d6 qua chi tiét khién kéo dai thoi gian & buwédc nay. Néu mét sb lieu coé
mirc d6 khong chac chén rat cao thi kiém toan vién nang lwong can ghi chu lai nhw mét diém trong
tam c6 thé phai lvu y cho phan tich sau nay.

6. Khitt ca cac quy trinh duoc 1ap so db, thi lwong sa&n pham cudi cling dwoc tinh toan c6 thé duoc
so sanh vé&i dir liéu thwe té cho qua trinh san xuét cudi cung. Sé liéu nay c6 thé duoc str dung dé
phat hién cac 16i I6n trong can bang khéi lwong.

a. Ngoaira, can kiém tra tirng day chuyé&n san xuét vé tat ca cac nguyén liéu dau vao va san
pham dau ra dé& dam bao can bang (Trong biéu mau Excel, viéc nay dwoc thue hién trong
cac 6 T25 va T52 cho hai day chuyén san xuét twong &ng).

Can bang khéi lwgng

Cha thich:

Pruga 10000 téninam

21 ‘ \
Nguyén ligu tho

uyén u X 80000 tninam 2 3 4

uyén idu Y 10,000 tAninam uy trink uy tri

uyén ligu Z 20,000 tAninam

uyén liéu W 5,000 tén/nam

uyén iu V. 10,000 téninam ‘ 125,000 téninam 185,000 téninam 101,250 téninam 101,250 téninam
725,000 thniném 5.1

31
| (. v

Thanh phim 1
96,250 Toninam

Khong trong so ab
3750 Taniam

SEEEEE

Kiém tra can bing khi luong

Toi day chuyén sén xuét 2 25% Chét thai 5,000 téninam

Knong ki sy dbu Khi duoc lam
EEEREL)
9.1
Turday chuydnsénxuét 1 33750 thninam
oM

inh |
%
31 ‘ \
Nguyén ligu the
Nouyen iu X 80000 thnam & 7 8 Thanh phém 2
Nauyen iu Y 10000 thninam  —— Quy trinh | 80821 Tnnam
Nauyen i6uZ 20,000 thninam
Nauyen iéu Q 15,000 thninam
Téng

nong rong sodb
‘ 125,000 téninam 168,750 taninam l 134,938 téninam oY e Tani

725000 téninam 0% oM g g 5% 5%
Kém tra can bing khéi lwong
9.2
v
Cndt i 23813 énnam DO 4miuong abi 100 %
15% DM Nigt 4o s0c

Ham uong ko 54417 thninam

g kb1 leong cho qua trinh

ndiomg wot 74322 Im‘ ugng ot 20205
60616 ki aong o 50616

Téng 134,938 Téng 8021

Hinh 4: Téng quan vé can bang khdi ltong cho quy trinh. Xem trang tinh "Can béng khéi long” trong
biéu mau Excel.

Can bang nang lwong cho quy trinh, hé thong nang lwong va
hé thong phu tro
Ngoai can bang khéi lwong, cling can thiét 1ap can bang nang lwong cho quy trinh, hé théng néng lwong va hé
thdng phu tre. Muc dich 14 thiét 1ap cac bang cho tirng loai hé théng néng lvgng, trong do liét ké tat ca nhivng bd
phan tiéu thu ning lwgng. Bidu nay dworc minh hoa trong
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Tiéu thy dién
) " STT déng quy Héusudt  Thoigian van hanh Dong khéilugng  Hé sb phy tai KP Tiép can dong chay Tiép can KPI Do luong | Téng | .
Khu vige Quy trinh Dbitugng . Ve
frinh W hingm tinam % KWhitan KWh KWh KWh KWh
Day chuyén san xuét 1 |Quy trinh A San phdm 1 500 6,500 125,000 90.0%
Day chuyén san xuét 1 [Quy trinh B Sén pham 2 300 6,500 135000 [ 50.0% 800 1,080,000 1,080,000 9.1%
Day chuyén san xuét 1 [Quy trinh C Sén pham 3 100 7,000 135000 [ 60.0% 420,000 420,000 36%
Day chuyén san xuét 1 [Quy trinh D Sén pham 4 300 6,500 101,250 [ 70.0% 3.00 303,750 303,750 26%
Day chuyén san xuét 1 [Quy trinh E Sén pham 5 50 7,000 135000 [ 75.0% 400,000 400,000 3.4%
Day chuyén san xut 2 |Quy trinh F San phdm 6 400 6,500 125,000 90.0% __
Day chuyén san xuét 2 |Quy trinh G San phdm 7 400 6,500 125,000 50.0% 20.00
Day chuyén san xut 2 [Quy trinh H San pham 8 200 7,000 158,750 [ 60.0% 840,000 840,000 7.4%
Day chuyén san xuat 2 |Quy trinh | Sén pham 9 300 6,500 134938 70.0% 3.00 404,813 404,813 3.4%
Day chuyén san xuét 2 |Quy trinh J San phdm 10 50 7,000 80,821 75.0% 600,000 600,000 5.1%|
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%)
0.0%)
0.0%)
0.0%)
0.0%)
0.0%)
0.0%)
0.0%
0.0%
0.0%
0.0%
0.0%
- 0.0%
TONG 6.525,000 4288563 1000000 11,813,563 100%

Hinh 5 va c6 thé xem trong trang tinh “So d& quy trinh” trong biéu mau Excel. D& tién hanh can bang
néng lwong cho quy trinh, cach tiép can dwoc khuyén nghi nhw sau:

Budc dau tién 1a danh gia dinh tinh nang lwong dau vao cho tirng quy trinh, xem xét cd muc tiéu
thu nang lwong nhiét va dién. Didu nay cé thé thuc hién dé dang bang cach vé cac dong nang
lwong di vao trén so dd can bang khéi lwong da thiét 1ap trwdc d6. Noi dung nay dwoc minh hoa
trong Hinh 4.
Sau dé, can tinh toan mdc tiéu thu nang lwong cu thé trong tirng bwdc cha quy trinh. M&i quy trinh
duoc liét ké trong cac bang tiéu thu ndng lvong twong tng va mot sé thong tin co ban vé “Khu
vue”, “Déi twong” va “STT dong quy trinh” dwoc ghi chi dé dé dang tham khao sau nay.
Dé lap so dd nang lwong nhiét, cé thé can cung cap thong tin bd sung vé dong quy trinh. Trong moi
truéng hop, can cé théng tin vé nhiét do va trong mot sb truéng hop, &p suét va nhiét dung hodc
entanpy ciing c6 thé can thiét. Viéc lap so dd co6 thé dwoc thuc hién bang ba cach tiép can khac
nhau (vi du vé& ca ba cach tiép can déu dwoc cung cap trong biéu mau Excel):
o Dong chay: V&i cach tiép can dong chay, nhu cdu nang lwgng dwoc tinh toan theo
phwong trinh sau. Cach tiép can nay dwa trén thdng tin vé& lwu lvong khéi lwgng va chénh
I&ch nhiét do trén mot don vi cu thé.
(Trq — Tyao)[K] X C [L] X M [tﬁ—n] x 1000 [k—g X L ﬁ] = [kWh
40 Plkgx K M nam tan] = 3600 Ls
o KPI: Véi cach tiép can KPI, nhu cau nang lwong dwoc tinh toan dwa trén KPI cho mét don
vi cu thé, néu co thong tin.

kWhy  [tin] . [kWh
KPI ]xm =Q[

nam

tan nam nam
o Do lweng: V6i cach tiép can do lwdng, nhu ciu nang lwong tir mét quy trinh sé& duoc do
lwong trong mét khodng thoi gian va gia tri do dwoc sé dwgc ngoai suy thanh mie tiéu thy
hang nam. Sé liéu ciing c6 thé 1a murc tiéu thu ndng lwgng cho mét quy trinh nhat dinh
duoc co sé san xuat ghi lai.
Can lwu y rdng nang lvong tiém nang cla cac dong chat thai ctia quy trinh cling can dwoc dwa vao
so d6 trong qua trinh 1ap so dd nang lwong nhiét.
Dé lap so dd nang lwong dién, mre tiéu thu dién nang cua thiét bi quy trinh can dworc tinh toan.
Tinh todn nay ciing c6 thé dwa trén ba cach tiép can khac nhau (vi du v& ca ba cach nay dwoc cung
cép trong biéu mau Excel):
o Ngudn dién: v&i cach tiép can ngudn dién thi nhu ciu dién dwoc tinh toan dwa trén thong
tin v& cong suét ngudn dién, sé gi® van hanh va wéc tinh phu tai.
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yI=1 Xt [h] X PIkW] = Py sy [%
t = Thoi gian van hanh hang nam tinh béng gi¢ [h]
y = Hé sb phu tai
p = Hiéu suat tinh bang kW [kW]
o KPI: Cach tiép can twong tw véi phan nhiét.
kWh [ tan
[KPI] —] o
tan nam
o Do lweng: Cach tiép can twong tw véi phan nhiét.
. kWh
Ptfi may [%
Biéu mau dwoc thiét 1ap vai dinh dang co diéu kién dé chi ra nhirng thiét b tiéu thu nang lwong 16n
nhét déi v&i tirng dang néng lvong. O E6 cé thé dwoc st dung dé xac dinh nguéng cho Thiét bi
tiéu thu N&ng lwong Idn. Didu nay co thé thay déi tly thudc vao quy mé clia co' s& san xuét va sb
lwong dong quy trinh.
Trong c6t CO dén MK, phan tich nhiét dwoc thiét |ap dé& phan tich két qué & giai doan sau.
Mbt lan niva diéu quan trong la tiép tuc thwc hién l1ap so dd nang lwong va khéng bi mac ket voi
viéc cb géng thu thap mét sé liéu cé mirc dd qua chi tiét khién kéo dai thdi gian & budc nay. Néu
mot sb liéu cé mirc d6 khong chac chén rat cao thi kiém toan vién nang lwgng can ghi chd lai nhw
mot diém trong tdm c6 thé phai lvu y cho phan tich sau nay.
Cac bang trong biéu mau Excel duoc thiét lap dé co thé xt ly 1én dén 100 quy trinh trong tirng
hang muc. Hau hét cac bang nay dwoc &n dé co thé cung cép téng quan tbt hon. D& biét cach hién
thi lai mot sd hang trong bang, tham khao Phu luc Error! Reference source not found..

kWh
nam

= Fts may [

] = s8 liéu do dwoc

So’ dd quy trinh

Lwu y: Xem Phy luc trong Hwéng dan dé hiéu cdch thém céc hang vao bang

[Thiét bilquy trinh st dung nang Iwgng trong diém c6 mikc tiéu thy nang lwgng tir:

15%

Tigu thy nhigt

Khu vye

Quy trinh

Déi tuong

STTdongquy Hethéng | Nhiétdo dAuvao Nhietdoddura Dong khdiligng

trinh

nang luong

‘C

tnam

Chét kho
%

Nhigt dung riéng
KIIKgK

KRl
KWhtan

Tiép can dong chay

Tiép can KPI

Do luong

Téng

KWh

KWh

KWh

KWh

Ty e

Day chuyén san xuét 1
Day chuyén san xuét 1
Day chuyén san xuét 1
Day chuyén san xuét 2
Day chuyén san xuét 2
Heé théng phu tro' 1

Quy trinh A

Quy trinh B

Quy trinh D

Quy trinh F

Khinéng cho Quy trinh |
Hé théng phu tro' 1

San phdm
San phdm
San phdm
San phém
San phém
Nutc

2

4

6
9.1
1

Hoi
Hoi
Nute néng
Hoi
Hoi

F
Nu6c néng

125,000
135,000
101,250
125,000
134,938

26,000

50%
5.0%
5.0%
50.0%
44.9%
0.0%

4.06
408
407
3.00
3.7
4.18
4.18
4.18
4.18
4.18
4.18
418
418
418
418
4.18
4.18
4.18
4.18
4.18

100.00

4,228,440

4,168,389

905,667

5,397,500

800,000

4,228,440

800,000
4,168,389
5,397,500

905,667

2.8%|
14.4%|

14.6%|

3.1%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%]

9,302,496

18,897,500

800,000

28,999,996

100%

Tiéu thy lanh

Khu vye

Quy trinh

Déi tuong

STTdongquy Hethéng Nhigtdo dduvao Nhiétdp dhura  Dong khdilwong

trinh

nang lugng

‘C

tnam

Chét kho
%

Nhigt dung riéng
KUIKgK

KPt
KWhtdn

[_miép can dong chay

Tiép can KPI

Boluong |

Téng

KWh

Day chuyén san xuét 1
Day chuyén san xuét 1
Day chuyén san xuét 2
Day chuyén san xuét 2

Quy trinh C
Quy trinh E
Quy trinh H
Quy trinh J

San phdm
San phdm
San phém
San phém

3
5
8
10

Giycol
Giycol
Giycol
Giycol

75
30
55
50

135,000
101,250
158,750

F
80,821

5.0%
5.0%
5.0%
75.0%

4.07
405
4.06
235
4.18
4.18
4.18
4.18
4.18
4.18
418
418
418
418
418
418
418
418
418
4.18

30.00

1,845,256

KWh

3,037,500

KWh

_3,037,500 _1 3.6%}

KWh

1,845,256

TV e

8.3%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|
0.0%|

10,232,115

3,037,500

9,000,000

22,269,615
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Viegand

Maagege

N . STT dong quy Nhiét do dhuvao Nhigtdo ddura Dongkhdilugng  Chétkhd  Nhiét dung rigng KP Tiép can dong chay Tiép can KPI Do luong Téng N
Khu vige Quy trinh Dbi tuong . Ve
trinh C C tinam % KJ/KgK KWhitén KWh KWh KWh KWh
Day chuyén san xudt 1 [Quy trinh E Sén pham 5.1 50 20 5,000 0.0% 418 174,167 174,167 6.4%)
Day chuyén san xuét 2 |Quy trinh H San phdm 8.1 40 20 23813 0.0% 4.18 552,979 552,979
Day chuyén san xudt 2 [Quy trinh | Khong khi 9.2 50 20 54,117 0.0% 418 ﬂ
4.18 - 0.0%)
4.18 0.0%)
4.18 0.0%)
4.18 0.0%)
4.18 0.0%)
4.18 0.0%)
4.18 0.0%)
4.18 0.0%
4.18 0.0%
4.18 0.0%
4.18 0.0%
4.18 0.0%
4.18 0.0%
4.18 0.0%
4.18 0.0%
4.18 0.0%
4.18 - 0.0%
TONG 727,146 2000000 2727,146] 100%
Tiéu thy dign
Koo vue i obiwong STTENOAY Hiéusuat  Thoi gian van hanh Dong khdilugng  Hé s6 phu tai KPt Tiép can dong chay Tiép can KPI Polwong | Tong | e
frinh W hingm tinam % KWhitan KWh KWh KWh KWh
Day chuyén san xuét 1 |Quy trinh A San phdm 1 500 6,500 125,000 90.0%
Day chuyén san xuét 1 |Quy trinh B San phdm 2 300 6,500 135,000 50.0% 8.00 1,080,000 1,080,000 9.1%|
Day chuyén san xudt 1 [Quy trinh C Sén pham 3 100 7,000 135000 [ 60.0% 420,000 420,000 36%
Day chuyén san xuét 1 [Quy trinh D Sén pham 4 300 6,500 101,250 [ 70.0% 300 303,750 303,750 26%
Day chuyén san xuét 1 [Quy trinh E Sén pham 5 50 7,000 135000 [ 75.0% 400,000 400,000 3.4%
Day chuyén san xuét 2 |Quy trinh F San phdm 6 400 6,500 125,000 90.0% __
Day chuyén san xuét 2 |Quy trinh G San pham 7 400 6,500 125,000 50.0% 20.00
Day chuyén san xuét 2 |Quy trinh H San pham 8 200 7,000 158,750 60.0% 840,000 840,000 7.1%|
Day chuyén san xuét 2 [Quy trinh | San pham 9 300 6,500 134938 70.0% 3.00 404,813 404,813 3.4%
Day chuyén san xuét 2 |Quy trinh J San pham 10 50 7,000 80,821 75.0% 600,000 600,000 5.1%]
- 0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%)
0.0%)
0.0%)
0.0%)
0.0%)
0.0%)
0.0%
0.0%
- 0.0%
TONG 6.525,000 4288563 1000000 11,813,563 100%

Hinh 5: Téng quan vé Iap so db ndng lwong cho quy trinh. Xem trang tinh "So dé quy trinh" trong biéu
méu Excel

Khi da thiét Iap can bang nang luong & cap do quy trinh thi can bang nang luong & cép dé hé théng
nang lwong co thé duoc thiét Iap. So db hé thong nang lwong bao gém tat ca cac hé thong dap trng nhu
cau néng lwong cua cé quy trinh. Céc hé théng cung cap nang lwong co thé Ia 16 hoi, thiét bj lam mét,
dan lanh, may nén khi, nwéc théi, v.v. Pham vi bao gém néng luong mua vao, chuyén déi ndng lwong,
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phén phdi ndng luong va cudi cung la nang luong cho quy trinh. Mét vi du duoc minh hoa trong

So dd hé théng ning lwong

% n

58880 K
%

Mg 46 13p 5008
Téng tén thét 8% 128000

Lo hoi nwéc Phén phéi nwoc Quy trinh
o 1,705,667 kit

nong 1

Knéng trong sor a3,
1,005385. kAn
Mive 49 13p 5005
%%

Mua I Chuyén dbi : Phan phéi Tiéu thy
1 Tén thét nang lugng - 18 hoi 1 |
| % i .
1% 184,000 KWh Tén thét phan phéi
1 % sz ) 2620600 ko Khnong trong s0 ab
1 % 920000 Kb ! o > 2844871 kin
% tsegon | Wae a0 14p s
1 0% 10000 ot %
1 1 32760000 kW
| A Quy trinh
T Phan phoi hoi 27.294329 KAh
1 1 I—I
1 Tén thét nas !
nnnnn 9 lwong - 13 hoi2
1 o :
Thoi khi 1% 184,000 KWh
1 Knirked W 52000 kb !
1 Kni dét S% 920,000 kWh I
Bicxs F oy |
Than mua 1 Tong 0% 1800000 ki |
18000000 ki 1 \
1 1
Lo hoi 2
I 1
! Khéng trong so dé
Tén thét nang lwong - Lb hoi nuéc néng : Tén thét phan phéi 107453 o
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1 Danlanh
1 7,000,000 KWh dign Uc tinh COP ILam mat cho cac quy trinh (glycol)
35 | 24500000 ko Lam mat cho quy trinh
1
! — |
1
1
1
1
1
1
1
1
1

Tén thit phin phéi
1,225,000
%

Quy trinh

Thu hdi ning lugng
Ny nén 8%
Tén 400000 K
Nén khi

100000 3
May nén Knéng trong sor a3
500000 K BB oo
Mire 49 13p 50 a5
7%
Quy trinh, quin 1y vv.
11813563 K

Hinh 6 va c6 thé xem thém trong bidu mau Excel. Hé théng bao gém hai 16 hoi st dung than va khi tw
nhién dé cung cap ngudn nhiét chinh, trong khi mét 16 hoi nwdc néng quy mé nhé va nhiét thai ttr may
nén khi dwoc st dung trong hé théng 60°C dé cung cip nwéc néng cho cac hé thdng phu tro va mét
quy trinh gia nhiét & nhiét dd thap. Nhu cau lam mat dwoc dap (ng bdi mét may 1am lanh trung tam.
Biéu mau Excel dwoc xay dung dé phan tich téi da ba hé thédng swdi va 1am mat. Néu cé nhiéu hé théng
hon, ngwdi diing sé phai thém két qua. Viéc 1ap so db hé théng nang lwong c6 thé dwoc thuc hién theo
céc budc sau:

1. Toan bd nang Ilvgng mua vao dwoc nhap vao coét “Mua”
2. Tht ca cac thiét bi ndng lwong chinh duwgc thém vao cot “Chuyén ddi”, vi du: trong vi du da cho hé
théng bao gdm hai 16 hoi, thiét bi lam lanh va may nén khi.
3. Déi véi tirng loai thiét bi, thwe hién wéc tinh hiéu suat va tinh toan tén that nang lwong.
o Trong vi du da cho, t6n that dwoc woc tinh cho I6 hoi va may nén khi
o Déivéi thiét bi lam lanh, Hé s hiéu suat (COP) va murc tiéu thu dién da biét dwoc str dung
dé wac tinh lwong hoi mat dwoc tao ra. Khéng phai truéng hop ndo co sé san xuét ciing
ndm dwoc gia tri COP, do d6 cé thé phai woc tinh gia tri nay dwa trén danh gia vé thiét bi
hién cé.
4. Tiép theo, tén that phan phdi dwoc wéc tinh trong cot “Phan phdi” dwa trén danh gia tdng thé vé hé
théng phan phéi (mrc dd bao tri, cach nhiét, bay hoi, v.v.)
5. Sau dé, hé théng nadng lvong duwoc lién két véi thiét bi st dung ndng lwong cudi cling & cot “Tiéu
thy”.
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Cubi cting, murc do 1dp so db téng thé co6 thé duoc tinh toan. Nhw duoc minh hoa &

6.

Xac dinh pham viva
muc dich lip so a4

'

Thu thép dit lisu
tong quan vé CSSX

o Thiét ldp tong quan
Ve quy trinh va hé

Lép cén bang khéi
leong quy trinh

thong ning heon,
0 |

Tinh toan can bang

@ Uc tinh ton that

ning hrong cho
quy trinh

chuyén déi va phin
phdi trong HTNL

Y

@ Uéec tinh tiéu thy

> ning hrgng trong

cac HT phu trg
|

v

Mikc d6 lap so db
da du hay chwa?

Phan tich két qua
tir so 46

Viegand

Maagege

Hinh 1 & phan d3u, mirc d6 1ap so dd hién dwoc st dung dé& danh gia xem so dé da dwoc lap &

mirc do ddy di hay chwa hay liéu cé can I&p lai buéc nay thém hay khong.

o

Néu mirc d6 lap so dd dwoc cho la qua thap thi can danh gia lai cac can bing nang

lwong.

Néu mirc d6 lap so dd dwoc coi la da, kiém toan vién nang lwong co thé chuyén sang
bwéc thiét 1ap va phan tich két qua.
Mirc dd da co thé thay ddi tly thudc vao quy méd clia co s& san xuét va mirc do chi tiét.
Duwa trén kinh nghiém quéc t&, mirc do 1ap ban db it nhat 90% thwéng dwoc coi la da. Tuy
nhién, du & mirc d6 nao thi didu quan trong 1a biét dwoc ly do khong dd va hau qua tiém

4n co thé la gi.
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Viegand

Maagege

So dd hé théng ning lwong

Mua I Chuyén déi Phan phéi Tiéu thy

1 Tén thét nang lwomg - 16 hoi 1

1 % o

Théikhi- 1% 184,000 KWh Tén thét phan phéi

1 Knir kni T 552,000 KWh 2620800 KV Knong trong so d&

1 Khi ddt 5% 920,000 KWh 8% 2844871 kWn
ity ion mua aiese w8400 ko Wi ag p so a8

2% 18400000 KA 1 Tong T 0% 1840000 ko Hoi oz
1 52780000 ko
Quy trinn

Lo hoi1

27.294329

Phan phéi hoi

Tén thit nang lugng - 16 hoi 2

% .
ik % 184000 KWh
Kok % 552000 KW
Knigét 5% 920000 kWb
Bucxe 1% 184000 KWh

4

Than mua Téng 10% 1,800,000 ki

Lo hoi 2

Knong trong so @b

Tén thét ning lugng - Lo hoi e néng Tén thét phan phéi 107453 ki
Khity nhién m % o S8880 K Muc 45 4p 0 6b

I
I
I
ua 1
8% 1600000 kWh Téng t6n thét 8% 128,000 I 4% 9%
I 1
Lo hoi nuéc 1 Phan phéi nwéc Quy trinh
1 néng 1 [ N néng TS| oy
I
1 1
1 I
I ! Khong trong so d¢
ign mua ! 1005385 ki
20000000 K 1 Dan lgnh 1 Mirc dg lip 50 db
7000000 Kh dien Use tinh COP ILam mat cho cac quy tinh (glycol) o6%
35 1 24500000 kv Lam mat cho quy trinh
Danlanh T 2269815 n
! I
' Tén thét phan phéi
| 1225000
Thu hdi nang ugmg %
80 % !
T 400000 ki !
1 Quy trinh
Neénkhi + 100000 3

I
Wiy nén 1 Knéng trong s0 ab
500000 K N o
! Mire 49 13p 50 db
1 e
t Quy trinh, quin .
1 11813563 K

Hinh 6: Téng quan vé so dé hé théng nang ltong. Xem trang tinh "So' d6 hé théng nang luong” trong
biéu mau Excel.

Ngoai can bang néng luong & cép dé quy trinh va hé théng ndng lwong, nhidu co sé& sén xuét con cé
mét sé hé théng phu tro. Cac hé théng nay ciing can phéi duwa vao so dé dé cung cap téng quan day du
vé murc tiéu thu nang long tai mét dia diém sén xuét. Vi du vé cac hé thdng nay co thé Ia hé théng lam
sach tai chd, méy riva (thing chiva, hdp, chai, v.v.), hé théng théng gié, bé phan déng géi, v.v. Vi nhiing
hé théng nay sé khéng hién thij trong quy trinh, nén mét trang tinh riéng trong biéu méu Excel duoc st
dung dé xtr ly cac hé théng nay, véi tén goi “Hé théng phu tro”. Trong biéu méu Excel, mét vi du duoc
dwa ra va minh hoa trong

Hé théng phu tro 1
Mot vi du vé hé thdng phu tro' phd bién 1a may giat. Vi du vé tinh toan dwoi day:

Nhigt do nusc cung cdp  Nhit do chuydn tiép t6i méy gist Tieu thu nuéc hang tudn  Tiéu thy nuec hang ndm  Nhigt dung riéng
[cl cl [m3/tudn] [m3/nam] [kJrkgK]
20 50 500 26,000 418
M nhiét d6
Tiéu thy nang lweng cho hé théng phu tro 1

905,667 kWh
Dong quy trinh 11 20 S 20 50

Bé& nuoc

Hinh 7 dwéi day. Trong vi du nay, hoi nwéc dwoc str dung dé Iam néng nuwéc cho mot may gist tai dia
diém san xuat. Mtre tiéu thu ndng lwong ciing dwoc chuyén sang cac bang tdng quan vé so dé quy
trinh.
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Viegand
Maagege

Hé théng phu tro 1
Mot vi du vé hé thdng phu tro' phd bién 1a may giat. Vi du vé tinh toan dwoi day:

Nhigt do nusc cung cdp  Nhit do chuydn tiép t6i méy gist Tieu thu nuéc hang tudn  Tiéu thy nuec hang nam  Nhigt dung riéng

[cl [ [m3/tuan] [m3/nam] [kJikgK]
20 50 500 26,000 4.18
Mirc nhiét dé
Tiéu thy niing lwgng cho hé théng phy tro 1
905,667 kWh
Dong quy trinh 11 20 S 20 50
Bé nuoc

Hinh 7: Téng quan vé céc hé théng phu tro. Xem trang tinh "Hé théng phu tro” trong biéu méu Excel

Phan tich va hiéu ket qua

Khi so dd dwoc lap & mirc do dd, bwdc tiép theo la trinh bay két qua theo cach dé hiéu. Bé s dung so
dd nang lvong dung cach, didu quan trong 1a xem xét cach trinh bay va str dung két qua mét cach hiéu
qua dé phat trién cac du an tiét kiém nang lvong. Can nhan manh viéc phat trién cac dw an nén bét dau
bang viéc hiéu ré mirc tiéu thu nang lwong clia cac quy trinh trwde khi chuyén sang cac hé thdng nang
lwong. Do dd, can c6 sw hiéu biét day da vé dich vu ndng lwong thwe t& hodc muc dich st dung néng
lwong trong cac quy trinh cu thé.

Dé dé dang c6 duoc téng quan day dii vé toan bg co sé san xudt, cac biéu dé hinh tron va biéu do cét duoc Iap cho

teeng loai hé théng nang lwong tai co s6. Vi du: tbng quan vé mirc tiéu thu nhiét cua vi du da cho dwoc minh hoa trong
Phan phdi nhiét - Hoi

Phan phdi nhiét - Hoi Khéngt_/rosllﬁ s0 @8, 16,000,000

14,000,000

12,000,000

10,000,000
Tén that, 17.2%

kWwh

8,000,000

6,000,000

4,000,000
2,000,000 I I

Quy trinh A° Quy trinh B Quy trinh F Khi néng cho Tén thét Khéng trong
Quy trinh | so do

Hinh 8. Céac biéu dd nay cung cép tbng quan v& phan bd muc tiéu thu nhiét cho toan b6 dia diém san
xuét va giup dé dang xac dinh nhirng bd phan tiéu thu nang lwong chinh tai dia diém. Trong vi du, cac
bidu d6 nay chi dwoc thiét 1ap & cap do co s& san xuét nhung ddi véi cac co s& san xuét quy mé 1on
hon, cling c6 thé thiét lap bidu dd & cAp do day chuyén san xuét hodc khu vc dé cung cap téng quan
chi tiét hon vé noi tiéu thu nang lwgng. Cac tbng quan dworc thiét 1ap cho tirng hé théng nang lvong tai
co s& san xuét.
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Viegand

Maagege

Phan phdi nhiét - Hoi

Phan phﬁl nhiét - Hoi Khéng trong so dé, 16,000,000
7.8%
14,000,000
12,000,000
10,000,000
Tén that, 17.2% -
E 8,000,000

6,000,000

4,000,000
2,000,000 I I

Quy trinh A° Quy trinh B Quy trinh F Khi néng cho Tén thét Khéng trong
Quy trinh | so dd

Hinh 8: Biéu d6 trinh bay két qua tiéu thu nhiét téng thé. Xem trang tinh "Téng quan két qua” trong biéu
mau Excel.

Ngoai cac danh gia tong quan, viéc lién két murc tiéu thu ndng luong véi nhiét do ciing het stre hiru ich, giip danh
gia tiém nang thu héi nhiét va tich hop, vi du nhw, bom nhiét. Cac biéu db gitp cung cap téng quan vé cac mirc
nhiét dé dap tng nhu cau nhiét. Mét vi du tir biéu mau duoc minh hoa trong

Mure tiéu thu tich Ity
Mrc tiéu thu tich Iay 35,000,000
120%

30,000,000
100%

25,000,000
80%

20,000,000

@
3
=

kWh

—— Gia nhigt
—— Gia nhigt

e e 15,000,000 — Lammat
———Lam mat

40%
10,000,000

20% 5,000,000

0%
- 20 40 60 80 100 120 140 - 20 40 60 80 100 120 140
Nhiét a6 Nhiét dé

Hinh 9. Vi du, két luan tir cac biéu db nay co thé 1a:
- 80% lwgng nhiét dwgc str dung cho cac quy trinh cé nhiét d6 dwgi 80°C (khoadng 23
GWh) va toan bg lwgng nhiét dwoe str dung & nhiét do dwéi 100°C.
o Co6thé dung nuéc néng thay cho hoi nwéc dwge khong?
o Co ngudn nhiét ndo tét cho bom nhiét khéng?
- 20% nang lvgng lam mat dwgc st dung & nhiét do trén 50°C (khoang 4 GWh).
o Cé tidm nang thu hdi nhiét khéng?
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kKWh
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100,000

Mtre tiéu thu tich Ity

Mtre tiéu thu tich Ity
35,000,000

30,000,000

25,000,000

20,000,000

kWh

—— Gia nhigt
15,000,000 ——Lam mat

—— Gia nhiét
—— Lam mat

10,000,000

5,000,000

80 100 120 140 - 20 40 60 80 100 120 140
Nhiét 66 Nhigt 66

Hinh 9: Tiéu thu ndng luong nhiét tich Idy. Xem trang tinh "Téng quan két qué” trong biéu mau Excel.

Dé cung cép tdng quan tét hon vé& méi twong quan gitra cadc mirc nhiét do gia nhiét va lam mat, cé thé
vé cac dudng cong tdng hop cho tirng nhu cu nhiét. Bidu nay dwoc thé hién trong biéu mau Excel va
minh hoa trong Hinh 10 dwé&i day, trong d6 cac dong nhiét thai ciing dwoc thém vao so d6. Phan tich
thé hién mirc nang lwong dwoc tiéu thu & mdi mirc nhiét do, do d6 cé thé str dung dé xac dinh tiém
n&ng thu hdi nhiét. Db thi c6 bdn khu vic riéng biét.

Viing mau cam: Nhu cu gia nhiét t&i thidu v& mét ly thuyét

Viing mau xanh: Nhu cu lam mat t6i thiéu v& mat ly thuyét

Vung mau vang: Nhiét thai cé s8n t cac quy trinh

Viing x4m chdng chéo: tiém nang thu hdi nhiét tryc tiép téi da gitra cac quy trinh

Phan tich nhiét do

O Gia nhiét
oOLam mat

Nhiét thai ¢ sén

10 20

)

30 40 50 60 70 80 90 100 110 120 130 140 150
Nhiét 46 [°C]

Hinh 10: Vi du vé phéan tich nhiét d6. Xem trang tinh “Téng quan két qua" trong biéu mau Excel.

Trong vi du tr bidu mau Excel, c6 thé thay réing c6 tiém n&ng thu hdi nhiét cao trong khodng 20-75°C.
Buwdc tiép theo 1a xac dinh cac quy trinh tlr cac bang trong “So dd quy trinh” véi cac yéu ciu vé nhiét
chdng chéo nhau. Trong vi du nay, cé thé thay rdng Quy trinh C c6 thé dwoc khép véi Quy trinh A va F:
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Bang 1: Co héi thu héi nhiét tiém nang

Quy trinh Nhiét d6 dau vao [°C]  Nhiét do dau ra [°C] Tiéu thu nang lwong [MWh]

Quy trinh A 20 50 4,228
Quy trinh F 20 60 4,168
Quy trinhC 75 20 8,387

V& nang lwong, cac dong nhiét nay gan nhw hoan toan khép nhau, tuy nhién, khéng thé lam mat Quy
trinh C xuéng 20°C. Do d6, can dwa ra nhiét dd gi¢i han dé phan anh cac gidi han vat ly. Gia st nhiét
dd gidi han 1a 5°C, didu nay c6 nghia la Quy trinh C ¢6 thé dwoc lam lanh dén 25°C va cé thé thu hoi
7,627 MWh dé cAp nhiét. Do d6, nhu cu lam mat va gia nhiét s& van dwgc dap (ng cung luc.

Can lwu y réng bai tap trén hoan toan mang tinh ly thuyét. Trong thuc té, ¢ nhiéu yéu t6 hon can xem
xét khi phan tich tiém nang thu héi nhiét nhu:
- Phdi hop th&i gian van hanh: Cac quy trinh c6 dwoc van hanh cung lic hay duwoc
kiém soat theo dot? Co6 can bé dém khong?
- Vi tri dia ly: Cac quy trinh dwoc bé tri cach nhau bao xa? Liéu tiém nang tiét kiém ndng
lweng cé xtrng dang vai chi phi dau tw vao hé théng dwérng éng khong?

Do d6, can thwc hién phan tich kinh té - k§ thuat, wéc tinh téng chi phi dau tw va tinh toan thoi gian
hoan vén.

Khi murc tiéu thy ndng lwong da dwoc tdi wu héa, can danh gia hé théng nang lwong. T trang tinh so
dd nang lvong, can danh gia xem liéu tdn that nang lwgng tir thiét bi c6 thé dwoc gidm thiéu hay thu hdi
hay khong. Trong biéu mau Excel, c6 thé thay nhiét thai tr may nén khi da dwoc st dung trong hé
thdng nwéc néng 60°C. Tuy nhién, nhiét khdong dwoc thu héi tir dan lanh. C6 thé Iap d&t bd lam méat dau
ho&c bo khir qua nhiét trén dan lanh dé cung cip thém néng lwong cho hé théng 60°C. M6t lwong nhiét
I&n cling bi that thoat trong cac binh ngwng clia dan lanh, lwgng nhiét nay cé thé dwoc nang cap 1én
murc nhiét d6 cao hon bang bom nhiét. Dbi v&i cac 16 hoi, c6 thé thay rdng ca hai 16 hoi déu c6 tén that
khi thai wéc tinh 13 5%. Do d6, viéc thu héi khi thai béng mot bo tiét kiém nhiét cling nén dwoc xem xét.
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7 Phu luc
Thém hang trong cac bang So dé quy trinh
Phan sau day mé ta cach thwe hanh thém cac hang mai vao biéu mau Excel. M6i bang trong So dd quy trinh chiva 100 hang, trong d6 hau hét dwoc dé tréng dé

ngwoi dung dién vao néu can. D& thém cac hang cho so dd nang lwong, can thwc hién cac buwéc sau:

1. BAm vao dau “+” bén trai bang dé thém cac hang mai:

8 Tiéu thy nhiét

9 - auy tinh Béitrong STT dong He théng Nhiétdd aduvao Nhiétdd diura Déng khdiluong Chatkhd  Nhiétdung riéng KPI Tidpcdnddngchdy  Tiép cAnKPI Do lwéng Téng -

10 quytrinh  nangluong C C Ynim % kJIKaK KWhitdn KWh KWh KWh KWh

11 Déy chuyén san xudt 1 |Quytrinh A San phim 1 Hod 20 50 125,000 5.0% 4,06 4,228,440 4,228,440 14.6%

12 Déy chuyén sanxudt 1 [Quy trinh B San phdm 2 Hoi 50 100 135,000 5.0% 408 100.00

1 Day chuyén s3n xudt 1 [Quytinh D San pham 4 Nuéc nong 45 50 101,250 5.0% 407 800,000 800,000

Déy chuyén san xudt2 |Quytrinh F San phim 6 Hod 20 60 125000 50.0% 3.00 4,168,289 4,168,389

15 Day chuydn sanxut2 |Kninéng cho Quytrinn1| Sanphdm [ 9.1 Hoi 20 80 124028 [ 44.9% 317 40.00 5,397,500 5,307,500

16 Hé thing phu tro 1 Hé thing phu tror 4 Nt 11 Nuéc nong r 20 r 50 26,000 0.0% 418 905,667 905,667 3%

17 418 - 0.0%
111 TONG 9,302,496 18,897,500 800,000| 28,999,996 100%
112
113
114 Tiéu thy lanh
115 - Quy trinh éitsong STTdang  Héthéng Nhigldd diuvao Nhigtdd diura Dong khdilweng  Chatkhd  Nhigt dung riéng kPl | Tiépcandongchdy  Tidp can KPI Bolusng | Tang | Tie
116 ) ) quytrinh  nangluong C C tnam % kJKgK KWhitdn KWh KiWh KWh KWh
117 Dy chuyén san xudt 1 |Quy trinh C 83n phdm 3 Glycol 75 20 135,000 50% 407 —
1 Day chuyén s&n xudt 1 [Quytrinh E San phdm 5 Glycal 30 12 101,250 5.0% 4.05 30.00 3,037,500

9 Déy chuyén san xudt2 |Quytinh H San phim 8 Glycol 55 15 158,750 5.0% 4,06

120 Ddéy chuyén san xudt 2 |Quy trinh J San pham 10 Glycal 50 15 80,821 M 750% 235 1,845 256 1,845,256 83%
121 418 - 0.0%
122 418 - 0.0%
217 TONG 10,232,115 3,037,500 9,000,000 22,269,615 100%
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

2. Thém cac quy trinh m&i vao bang:

Tiéu thu nhiét

Quy trinh m&i AA
Quy trinh m&i BB
Quy trinh m&i CC
Quy trinh m&i DD
Quy trinh mé&i EE
Quy trinh méi FF
Quy trinh méi GG

_ STT déng quy Hé théng néng‘ Mhiét 6 dduvao  Nhiétdé ddura Dong khdilveng  Chét khd
Khu vire Quy trinh Bai trging trinh rong c c Unam %
Day chuyén sanxudt 1 |Quy trinh A San pham 1 Hoi 20 50 125,000 5.0%
Day chuyén sanxudt 1 [Quy trinh B San pham 2 Hovi 50 100 135,000 5.0%
Day chuyén sanxudt 1 |Quytrinh D 5an pham 4 Nwére ndng 45 50 101,250 5.0%
Day chuyén san xudt 2  |Quytrinh F San phadm 6 Hoi 20 60 125,000 ' 50.0%
Day chuyén sanxudt 2 |Khi néng cho Quy trinh | San pham r 9.1 Hoi 20 80 134,938 r 44.9%
Héthc‘ing phu trge 1 Héthéng phy tree 1 Murdre 11 Muwéc ndng 20 50 26,000 0.0%

HUONG DAN SU DUNG SO DO NANG LUONG — DY THAO TRANG 19/ 25



Viegand

Maagege

Khi cac quy trinh méi duwoc thém vao bang, tit ca cac hang da dién sé dwoc danh ddu. Tai thanh cong cu trén cling, di chuy&n dén muc “Data”, va nhan vao nat

“Ungroup” phia bén phai:

| 2 comments \

File Home Insert  Page Layout  Formulas Data Review View Help
% I:BE I:% @ [‘% i I’8 [ Queries & Connections 2] v Z EE dﬂ] E>|< E\é EE ﬁ'ﬂ @ @ E ZEE m@ +j S}:\nw Dmin
Get  From From From Table/ Re Bisting  Refresh z) Set  Fiter | Textto Remove  Dsta  Consolidste Data  Whatlf Forecast  Group Ungroup Subtotel - e Dt
Data~ Text/CSV Web  Range e Connections  All~ [ Workbook Links 2 Advanced | Columns Duplicates Validation ~ Model v Analysis~  Sheet - -
Get & Transform Data Queries & Connedions Sort & Filter Data Tools Forecast Qutline F]
A1l ~ i f

2|3 A B C D E F G H | ] K 3 L CG CH Cl cJ CK
1
2 So do quy trinh
3
4 Luwu y: Xem Phu luc trong Hwéng dan dé hiéu cdch thém céc hang vao bang
5
6 |Thiét bi/quy trinh sir dung ning lwong trong diém cé mike tidu thu nang Ivong tir: 15%|
1 1
8 Tiéu thu nhigt
9 . STTdéng quy  Hé théng Nhigt 66 dauvao Nhiét do GAura Déng khdilvong  Chatkhd  Nhiét dung risng KPI | Tiép can dang chay Tiép can KPI

Khu e Quy trinh Boi twong . « ) . .

10 tinh nang lvong C C t/nam % kJ/KgK KWhitan KWh KWh
114 Déy chuyén san xuat 1 [Quy trinh A San pham 1 Huei 20 50 125,000 5.0% 4.06
12 Day chuyén san xuat 1 [Quy trinh B San pham 2 Hoi 50 100 135,000 5.0% 408 100.00
13 Déy chuyn san xudt 1 [Quy trinh D San phdm 4 Nwéc néng 45 50 101,250 50% 407
14 Déy chuyén san xudt 2 [Quy trinh F San phim 6 Hoi 20 60 125,000 50.0% 300
15 Day chuyén san xuat 2 |Khi nang cho Quy tinh | San pham r 9.1 Huei 20 80 134,938 r 44.9% 37 40.00
16 Hé théng phu tror 1 Hé théng phu tror 1 Muwdc ikl Nwéc nong r 20 M 50 26,000 0.0% 4.18 905,667
17 Quy trinh m&i AA Hoi 4.18 1,000,000
18 Quy trinh mé&i BB Hoi 418 1,000,000
19 Quy trinh m&i CC Hoi 4.18 1,000,000
20 Quy trinh méi DD Hoi 4.18 1,000,000
21 Quy trinh méi EE Hoi 4.18 1,000,000
22 Quy trinh méi FF Hoi 4.18 1,000,000
23 418
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4. Tht ca cac hang da dién dwoc tach nhém va cac hang tréng con lai cé thé dwoc &n di bing cach kéo xubng cudi bang va nhan vao diu “-“ & bén trai:

104 4.18 - 0.0%
105 4.18 - 0.0%
106 4.18 - 0.0%
1 4.18 - 0.0%

4.18 - 0.0%
109 4.18 - 0.0%
110 4.18 - 0.0%

EI 111 TONG 15,302,496 18,897,500 800,000 | 34,999,996 100%

112

5. Bay gid con lai mot bang chira tt ca cac quy trinh mai:

8 Tiéu thu nhiét

=] Ko e A 06 twon STTdangquy  Hé théng “Nhigt d6 dduvao Nhigt do ddura Dang khéilwong  Chatkhs  Nhigt dung riéng KPI Tiép can déng chay Tiép cén KPI Bo lring Tédng e

10 Y 9 trinh nang luong C C tném % lJ/KgK KWVhitan KWh KWh KWh KWh

11 Day chuyén san xuat 1 [Quy trinh A San pham 1 Hei 20 50 126,000 5.0% 4.06 4,228,440 4,225,440 12.1%
12 Day chuyén san xuat 1 |Quy trinh B San phdm 2 Hoi 50 100 135.000 5.0% 4.08 100 00

13 Dy chuyén san xuat 1 |Quy trinh D San phdm 4 Nuwdc ndng 45 50 101,250 5.0% 4.07 800,000 800,000

14 Day chuyén san xuat 2 |Quy trinh F San phdm 6 Hoi 20 60 125000  50.0% 3.00 4,168,389 4168 389

2 : : r r

15 Déy chuyén san xuét 2 [Khi néng cho Quy trinh | | San phdm 9.1 Hei 20 80 134,938 44.9% 317 40.00 5,397.500 5,397.500

16 H& théng phu tro- 1 H& théng phu tro 1 Nwée 1 Hwée ning I 20 r 50 26.000 0.0% 418 905,667 905 667 26%
17 Quy trinh méi AA Hei 418 1,000,000 1,000,000 2.9%
18 Quy trinh mé&i BB Hei 418 1,000,000 1,000,000 29%
19 Quy trinh méi CC Hei 418 1,000,000 1,000,000 29%

uy trinh mai ol . i K X 9%

20 Quy trinh méi DD Hei 418 1,000,000 1,000,000 2.9%
21 Quy trinh mé&i EE Hei 418 1,000,000 1,000,000 29%
22 Quy trinh méi FF Hoi 418 1,000,000 1,000,000 29%
111 TONG 15,302,496 18,897,500 500,000 | 34,999,996 100%
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Viegand
Maagege

Tiép theo, quy trinh twong tw sé dwoc thwe hién trong trang tinh “Téng quan két quéd”. Cac cdng thirc trong cac bang dwoc cap nhat tw dong, nhwng dé 1am cho cac
biéu db hién thj gia tri chinh xac thi cac quy trinh m&i phai dwoc hién thi.

1. BAm vao dAu “+” bén trai bang dé thém cac hang tréng:

2 Tong quan két qua
3
4 Nhiét - Hoi
5
6 Hé thdng nhiét 1-=[Hoi kWh Ty trong i
7 Quy trinh A 4,228 440 11.6% Phéan phdi nhiét - Hoi
8 Quy trinh B 13,500,000 37.1%
9 Quy trinh F 4,168,389 11.5% Khéng
10 Khi néng cho Quy trinh | 5,397,500 14.8% t“f%g o
107 Tén thét 6,260,800 17.2% 8.7%
108 Khéng trong sor d@d - 3,155,129 8.7%
109 Téng 36,400,000 100.0%
110 Tén thét, 17.2%
111 Mcrc dé 13p so do 109%
112
113
114
115
116
117
118
119
120
121
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Viegand

Maagege

2. Kéo lén diu bang va kiém tra xem cac quy trinh m&i da dwoc nhap chinh xac chwa:

A X >
2 Tong quan két qua
3
4 Nhiét - Hoi
S
6 Hé thong nhiét 1-=[Heri KWh Ty trong
7 Quy trinh A 4,228,440 11.6% Phan phdi nhiét - Hoi Khong trong so db, -
8 Quy trinh B 13,500,000 37 1% 8.7%
9 Quy trinh F 4,168,389 11.6%
10 Khi néng cho Quy trinh | 5,397,500 14.8%
11 Quy trinh m&i AA 1,000,000 2.7%
12 Quy trinh m&i BB 1,000,000 27% Quy trinh méi FF
13 Quy trinh moi CC 1,000,000 27% WO Ténthat, 17.2%
14 Quy trinh m&i DD 1,000,000 2.7% Quy trinh m&i ; \
5 Quy trinh mé&i EE 1,000,000 27% EE, 2.7% T -
16 Quy trinh m&i FF 1,000,000 27% tQuﬁ Quy trinh m&i DD, /
rin 2 7%
17 #NA meicc, TP
18 #NIA 2.7%
19 HN/A Quy trinh m¢&i BB, Y
27% /
20 #NIA
21 HNJA Quy trinh méi AA,
2.7%
22 #NIA
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3. Twong tw nhw ddi v&i so dd quy trinh — danh du tat ca cac hang quy trinh mai. Tl thanh c6ng cu trén ciing di chuyén dén muc “Data” va nhan vao nut

File Home

From

Data ~ Text/CSV  Web

AT

0~ oObhwWN =

“Ungroup” & bén phai.
(Lwu y: Bidu db cot sé hién thj tat ca cac 6 tréng khdng bi &n trong buwdc nay, nhwng sé tré lai binh thwérng sau khi cac 6 tréng duoc an lai.)

Insert  Page Layout

Formulas

Data Review View

Help

Viegand

Maagege

E% [‘% [‘?@ @ [‘a) ¢ r@ [T Queries & Connections 2] Z &E I_é] E)( gé/ E_)EI F'?_H @ @ E '%E E +f Sl'jmw Deta.il
Get From From Table/ Recent ting  Refresh z| Sort | Fiter | Text to Remove  Data  Comsolidate Data  What-f Forecast Group Ungroup Subtotal Hide Detail
Range  Sources nnections All~ E;: Workbook Links Ta’ Advanced Columns Duplicates Validation ~ Model~  Analysis~  Sheet - -
Get & Transform Data Queries & Connections Sort & Filter Data Tools Forecast Cutline 7]
s 3
A B C D E G H | J L
2 X >
Tong quan két qua
1 Nhiét - Hoi
Hé thdng nhiét 1->|Hoi kWh Ty trong

Quy trinh A 4228 440 11.6% Phéan phéi nhiét - Hoi Khéng trong so db, -

Quy trinh B 13,500,000 a7.1% 8.7%

Quy trinh F 4168389 11.5%

Khi néng cho Quy trinh | 5,397,500 14.8%

Quy trinh m&i AA 1,000,000 27%

Quy trinh m&i BB 1,000,000 27% ) B

Quy trinh méi CC 1,000,000 27% Quy trg‘?.;: GiFF, -  Ténthét, 17.2%

Quy trinh m&i DD 1,000,000 27% Quytinhmsi \

Quy trinh m&i EE 1,000,000 27% EE, 27% - =

Quy trinh me' FF 1,000,000 2.7% lQuﬁ Quy trinh m&i DD, /
#NA 2.7%
HNJA Quy trinh mai BB,

27% /

#NIA /
#NIA Quy trinh m&i AA,
ANA 2.7%
HN/A
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Viegand

Maagege

4. Tht ca cac hang da dién dwoc tach nhém va cac hang tréng con lai cé thé dwoc &n di bing cach kéo xubng cudi bang va nhan vao diu “-“ & bén trai:

102
103
104
105
106
107
108

109
110
111
112

#N/A
#N/A
#N/A
#N/A
#N/A

Tdn thét 6,260,800 17.2%

Khéng trong so dd = 3,155,129 -8.7%

Téng 36,400,000 100.0%

IMc d6 1ap so do 109%|

5. Bay gid con lai mot bang bao gdm tt ca cac quy trinh méi. Didu nay co thé dwoc 13p lai cho cac hé thdng nang lwong con lai trong d6 cac quy trinh da dwoc
thém vao céac bang.

Tong quan két qua

Nhiét - Hoi

Hé thing nhiét 1-=

Hovi KWh Ty trong
Quy trinh A 4,228,440 11.6%
Quy trinh B 13,500,000 7 1%
Quy trinh F 4,168,380 11.5%
Khinéng cho Quy trinh | 5,397 500 14.8%
Quy trinh méi AL 1,000,000 27%
‘Quy trinh mé&i BB 1,000,000 27%
Quy trinh m&i CC 1,000,000 27%
Quy trinh m&i DD 1,000,000 27%
‘Quy trinh mé&i EE 1,000,000 27%
‘Quy trinh méi FF 1,000,000 27%
Tn that 6,260,800 17.2%
Khéng trong so b 3,155,129 -8.7%
Téng 36,400,000 100.0%
Mirc dd lap so do 109%]

Phan

phdi nhiét - Hoi

Quy trinh mé&i FF, _

Quy
trinh

mai CC,

27%

Quy trinh méi _
EE, 27%

Quy |nnh mm DD,
Quy trlnh mm BB.

Quy lnnh moi
AA2T%

Khéng trong so db, -
8.7%

Tén thét, 17 2%

%

kWh

16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000

2,000,000

-2,000,000

-4,000,000

Phan phéi nhiét - Hoi

Quy Quy Quy Khi Quy Quy Quy Quy Quy Quy Tén Khéng
tnnhA tinh B tinh F néng  tinh trinh  trinh  trinh  trinh  tinh  thét g
cho mo&i AAmGi BB méi  méi méi EEmai FF 0
Quy CcC DD
trinh |
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