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1. Quan 1y sir dung hi¢u qua nang luong
2. Kiém toan ning luong

3. Chi phi nang luong

4. Phan tich kinh t
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Quan ly va Str dung hiéu qua Nang lugng

|. Quan ly str dung hiéu qua nang lwong

© N Ok wDdE

Gioi thiéu

Chuong trinh quan ly nang luong

Co céu to chirc

Chinh sach vé niang lugng

Kiém toan ning lugng

Huéan luyén kién thrc vé ning luong
Ké hoach va chién lugc vé ning lugng
Béo céo va danh gia
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|. Quan ly str dung hiéu qua nang lwong

1. Gi61 thiéu

1.
2.
3.

o1

Cac ngudn ning luong ngay cang dit do

Chi phi nang lugng ngay cang cao

Tang hiéu qua kinh té gan voi tiét giam chi
ti€u cho nang lugng

Giam chi phi ning luong nhd quan 1y tot
Giam chi phi nang luong nho cong nghé maoi
Can c6 muc tiéu va chién lugc quan 1y va su
dung nang luong hi¢u qua
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Quan ly va Str dung hiéu qua Nang lugng

I. Quan ly str dung hiéu qua nang lwong

1. G161 thi¢u

1. Bong den tron, den compact, dén huynh quang,
den du’ong 2 cap, hé théng quan 1y chiéu sang,

bb tri chiéu sang hop 1y.

2. Bong co chay non tai. Bong co hi¢u suét cao.

Bién tan. _ May bién 4 ap non tai. Tiét kiém nudc.

3. Hé thong bon nude nong He¢ thong lanh trung
tam. _ Trir lanh theo gio thap diém. Cach nhiét.

4. Nguon nang lugng tai tao: mat troi, gio,
biomass... Tan dung nang luong thai loai, nhu

xac mia, duoi 10 hoi,

Quan ly va Sir dung Néng lugng

I. Quan ly str dung hiéu qua nang lwong
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Quan ly va Sif dung Néng lugng

PH Bach Khoa TP.HCM

ThS. Tran Céng Binh
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I. Quan ly str dung hiéu qua nang lwong
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Téc d6 tang truong dién cua Vlet Nam cao hon ca toc do

tang truong GDP!
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I. Quan ly str dung hiéu qua nang lwong
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I. Quan ly str dung hiéu qua nang lwong
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I. Quan ly str dung hiéu qua nang lwong

2. Chuong trinh quan 1y nang luong

1. Xay dung do1 ngli quan 1y nang lugng

2. Do dém, théng ké, béo céo, kiém toan, va
danh gia hi¢u qua st dung nang luong

3. Co ké hpach, chién luge va muc tiéu vé st
dung tiet kiém va hi¢u qua nang lugng

4. Huan luyén kién thirc cho nhan vién.

5. Cai tién quy trinh, ning cap céng nghé dé
nang cao hi¢u qua nang lugng.
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I. Quan ly str dung hiéu qua nang lwong

3. Co cau to churc
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I. Quan ly str dung hiéu qua nang lwong

7. K& hoach va chién lugc vé nang luong

1. Dua trén két qua kiém toan ning luong tir dit
liéu do luong duoc thong ké, va cac chi ti€u
lién quan tir b phan tai chinh-ké toan, phan
tich tinh trang nang lugng hién hanh

2. Va tlr cac dé xuét cua cac bod phan (k¥ thuat,
van hanh, tai chinh,...)

3. Bo phan quéan 1y nang luong xay dung ké
hoach va chinh sach nang luong cho don vi.

Quan ly va Sir dung Nang lugng 14

PH Bach Khoa TP.HCM

ThS. Tran Cong Binh



Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

Il. Kiém toan nang lwong

1. Gio1 thi¢u

2. Dich vu kiém toan nang lugng

3. Céac budc cua kiém toan niang lugng
4. Kiém toan nang lugng cong nghiép
5. Kiém toan ning luong thuong mai

Quan ly va Sir dung Néng lugng 16

Il. Kiém toan nang lwong

1. Gi6i thi¢u

1. Xac dinh cac chi phi danh cho nang luong
cua doanh nghiép, nha may, ca the.

2. Khao sat, phén tich va chi rd cac ngudn phat
sinh ti€u ton chi phi nang lugng.

3. La co s& cho chuong trinh kiém soat va tiét
giam ghi phi ndng lugng, nang cao hi¢u qua
kinh té.

4. Y nghi khong giéng voi kiém toan kinh té.
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Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

Il. Kiém toan nang lwong

2. Dich vu kiém toan niang luong (KTNL)

= KTNL dugc thyc hién theo nhiéu cach cho
tung nhom khac hang khac nhau.

= Kiém toan khu dan cu: phan tich hoa don
nang luong hang thang, kiém tra thiét bi tiéu
thu nang luong (dién, gas,...), cach nhiét
tuong, tran, ong dan khi, diy dan dién, may
diéu hoa, may nudc nong, tu lanh, chiéu sang,
bom nudc,...
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Il. Kiém toan nang lwong

= Mot s6 nude ¢ chuong trinh KTNL mién phi
tur chinh phu danh cho mgt so6 linh vuc nhu
dién, nudc, gas; hay danh cho truong hoc,
bénh vién, cac cty vira va nho...

= Khach hang cong nghiép hay thuong mai c6
thé dich vu KTNL chuyén nghiép.

= Hay tu to chire d6i ngit KTNL noi bo dé nang
cao hi€u qua sir dung nang lugng bang cach
ap dung cac cong nghé tiét kiém mdi nhat.
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Quan ly va Str dung hiéu qua Nang lugng

Kiém toan nang lwong

3.

Cac budc cia kiém toan nang lugng
Cac dung cu dung dé KTNL

Chuan bi cho KTNL

An toan khi KTNL

Tién hanh kiém toan thuc té

Phan tich dir liéu

Lap bao cdo KTNL

Pé xuét giai phap

N o ok wbh e

Quan ly va Sir dung Néng lugng 20

Kiém toan nang lwong

3.1. Cac dung cu dung dé KTNL

1. May do d6 sang (lux ké)

2. May do nhiét d6 (khong tiép xtic)

3. Camera hong ngoai

4. Volt ké, ampe kep, watt ké, cos-phi ké
5. May ghi nang lugong

6. Dung cu an toan,...
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Quan ly va Str dung hiéu qua Nang lugng

Il. Kiém toan nang lwong

3.2. Chuan bj cho KTNL

1. Lén ké hoach cu the cam két cua 1anh dao va
nhan vién hd tro kiém toan ngoal

2. Dit lidu (s liéu, bang biéu, do thi,...) chi tiét
ning luong st dung trong 12 thang (cong suét,
chi phi, héa don,...)

3. Hoéa don nang lugng phai chi tiét (gia liy tién,
dién 3 gié cong suat phan khéng, )

4. Dit liéu vé thiét bi va thong sd van hanh gom:
dia diém, thoi tiét, nhiét do, khong glan hoat

dong, thoi gian lam viéc, danh sach va thong s6
thiét bi str dung nang lu:o’ng

Quan ly va Sir dung Néng lugng 22

Il. Kiém toan nang lwong

3.3. An toan khi KTNL
1. Bam ban an toan khi KTNL.

2. Trang bi kién thtc va cac dung cu bao h¢ an
toan cho ngudi va thiét bi. Thuc hién theo
quy trinh an toan ndi1 bd ¢ noi KTNL.

3. Khdng vi pham khu vyc nguy hiém. Han ché
tiep lam vigc v6i ludi dién song. Do Tuong
theo dung quy trinh. Str dung d6 bao h¢ lao
dong (40, non, che tai,...). Bao dam quy tic
an toan v¢ sinh,...
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Quan ly va Str dung hiéu qua Nang lugng

Il. Kiém toan nang lwong

3.4. Tién hanh kiém toan thyc té

1. Hop trién khai cong viéc, thong tin cach thuc
tién hanh, va néu muc dich cia KTNL.

2. Phong vén truc tiép hay dung bang hoi

. Khao sét thuc té

4. Thu nhan thong tin chi tiét (chiéu sang, HVAC,
dong co dién, nude nong, tai ti€u thu chinh, cac
ngudn nang luong lang phi,...)

5. Nhan dang so b0 vé co hoi tiét giam nang luong
(ECO - Energy Conservation Opportunities)

w
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Il. Kiém toan nang lwong

3.5. Phan tich dir liéu

1. Dit liéu thu thap dugc danh gia, sap xép, to
chtrc, xem x¢€t va tong hop lai. Thu thap thém
dit liéu con thiéu.

2. Nhan dang, xem xét va phan tich cac ECO

3. Phan tich theo hiéu qua kinh té theo thoi gian
thu hdi von (SSP-Simple Payback Period).
Thuong SSP nho hon 2 nam.
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Quan ly va Str dung hiéu qua Nang lugng

Il. Kiém toan nang lwong

3.6. Lap bao cao KTNL

1.

N

o 0k w

TOm tit ngan gon vé cac khuyén nghi va tiét
kiém chi phi

Cac thong ké vé thiét bi, thuc té van hanh, va
tiéu thu nang lugng.

Phan tich chi phi nang luong

Co hoi tiét giam chi phi nang luong

Pé xuét giai phéap cai tién hiéu qua NL

Két luan

Quan ly va Sir dung Néng lugng 26

Il. Kiém toan nang lwong

3.7. Dé xuat giai phap

1.

Khong nhu kiélp toan kinh té, KTNL dé xuat
cac giai phap dé cai tién cach thic s dung
nang lugng sao cho hi¢u qua hon.

. Bdo cao KTNL chi ra cac co hdi tiém nang

cho viéc tiét giam ning luong.

KTNL con dé xuét thém cac thiét bi giam sat
nang luong, cac dich vu, giai phap cai tién h¢
thong ti€u thu nang lugng nham nang cao
hi¢u qua kinh te.
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

N o ok wbh e

Gi01 thi¢u

Co ciu gia dién

Khi thién nhién, dau, than, hoi, nudc
Phan tich hoa don nang lugng hang thang
Céc bién phap giam tién dién

Uu dai va giam gia

Thi trudng dién canh tranh
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lll. Chi phi nang lwong

1. Gi61 thiéu

1.
2.

Gi14 thanh nang lugng ngay cang tang cao.
Chi phi nang lugng thuong kho thong ké mot
cach chi tiét.

Va khong dugce tinh toan va phan tich cu thé
nhu cac chi phi dau vao khéc.

Nha quan 1y can biét: nhu cau tiéu thu, cong
suat, PF, thué, co cau gia nang luong, cac loai
nang lugng st dung,...
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Quan ly va Str dung hiéu qua Nang lugng ThS. Tran Céng Binh

lll. Chi phi nang lwong

2. Co cau gia dién

1. Chi phi cau thanh gia dién: nha may, duong
truyén dan, tram bién 4p, hé thong phan phoi,
do luong, quan 1y, van hanh, nhién liu, 1ai
vay, loi nhuan,...

2. Co quan quan ly: quan 1y gia dién, cAn nhac
gitra khach hang tiéu thy, nha dau tu va chién
luge nang luong qubc gia. O Viét Nam hién
nay Chinh Phu phé duy¢t gia dién.
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lll. Chi phi nang lwong

2. Co cau gia dién
3. Phan loai khach hang:

Thudng nghiép, khach san, nha hang
Bussiness & Services

Quan Iy, tiéu dung
Residental, Office,
Public Lighting

Cong nghiép, xay dung
Industry & Construction

Hoat déng khac
Others

Nong, 1am nghiép, thiy san
Agriculture-Forestry-Fishery
Quan ly va Sir dung Nang lugng 31

PH Bach Khoa TP.HCM

14



Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

2. Co cau gia dién
3. Phan loai khach hang va bang gia: khach
hang dan dung, thuong mai hay cong nghiép
chiu céc biéu gia ning luong khach nhau.
Bang gia con thay doi theo loai khach hang,
cap dién ap, muc lily tién, tong tiéu thu, gia
nhién liéu bién dong, gio cao/thép diém, qua

cong suat dinh, hé s6 cong suat, thiét bi do...

, Base Power Factor
Billed Demand = Actual Demand x .
: Actual Power Factor

where the base power factor =.80.
Quan ly va Sir dung Néng lugng 32

lll. Chi phi nang lwong

Typical schedule bills for:

Customer Class Comments Consumption | Demand | Power factor
(kWh) (kW) (KVAR)
1. Residential Small user but large
numbers of them v
2. Commercial Small to moderate user;
relatively large numbers il

3. Small industrial ~ Small to moderate user;
fewer customers v v

4. Large industrial ~ Large user with low Xl \" W
priority; typically, only
a few customers in this
class, but ﬂ“lE}’ consume
alarge percentage of

the electricity produced.
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

Customer charge:
Energy Charge:

Fuel adjustment:

$8.00/ month
All kWh @ 6.972 ¢/kWh
(A formula is provided by the utility to calcu-

late the fuel adjustment charge each month. Tt is
rather complex and will not be covered here.)

Bang gia cho khach hang dan dung binh thuong.

Customer charge: $5.45/ month

Energy Charge: 5.865 ¢/ kWh

Fuel adjustment:

charge.)
Béng gia cho khach hang dan dung str dung it:
_ Khéng qua 500kWh/thang
_ Trong 1 nam chi duoc 2 lan qua 400kWh/thang.

(A formula is provided for calculating this

Quan ly va Sir dung Néng lugng 34
lll. Chi phi nang lwong
Typical Winter Residential Peak
Megawatts {thgusands)
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Quan ly va Str dung hi¢u qua Nang luong

lll. Chi phi nang lwong

Typical Summer Residential Peak

Megawattg {thousanda)
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lll. Chi phi nang lwong

36

$6.50/ month

On-peak season (June through October)
All kWh @ 7.728¢/kWh

Customer charge:
Energy Charge:

Off-peak season (November through May)
First 600 kWh @ 7.728¢/kWh
All additional kWh @ 3.898¢ /kWh

Fuel adjustment:

(Calculated by a formula provided by the utility.)

Figure 3-5. Seasonal use residential rate schedule.
(Courtesy of Oklahoma Gas and Electric Company)

Quan ly va Sif dung Néng lugng

PH Bach Khoa TP.HCM

37

ThS. Tran Cong Binh

17



Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

Customer charge: $16.00/ month
Energy charge:
On-peak energy 10.857¢ /kWh
Off-peak energy 0.580¢ /kWh

On-peak hours:
November through March:
Monday through Friday 6:00 a.m. to 10:00 a.m.
6:00 p.m. to 10:00 p.m.

April through October:
Monday through Friday 12:00 noon to 9:00 p.m.

Off-peak hours: All other hours

Figure 3-6. Sample time-of-day electric rate.
(Courtesy Florida Power Corporation, St. Petersburg, FL)

Quan ly va Sir dung Néng lugng 38

I I I Customer charge: ~ $9.00/ month

Energy charge: First 1000 kWh @ $0.0825 /kWh
— Over 1000 kWh @ $0.0930 /kWh

Load management credit per month: Credit will be applied to the
bill of all customers with load management switches who use 500
kWh or more per month as follows:

Electric water heater controlled January-December ~ $4.00
Electric central heating controlled October-March

for 5 to 7.5 minutes of each 25-minute period ~ $3.00
Electric central air conditioner controlled

April-September for 5 to 7.5 minutes of each

25-minute period §3.00

Electric central heating controlled October-March
for 12.5 minutes of each 25-minute period $8.00
Electric central air conditioner controlled
April-September for 5 to 7.5 minutes of each
25-minute period $8.00

Figure 3-7. Sample load management rate for residential service.
(Courtesy of Clay Electric Cooperative, Keystone Heights, FL)
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Quan ly va Str dung hi¢u qua Nang luong

lll. Chi phi nang lwong

Co. &

Peak dermand

&

Kilowatt demand

//ﬂ'

\

Co.B

Peak demand

N

Avg, demand
Co. A

\

K ilow art demand

Time

Time

Figure 3-8 Demand profiles for two hypothetical industrial firms.

Quan ly va Sir dung Néng lugng

40
A. Transmission service (service level 1):
= r Customer charge: $637.00/bill /month
lll. Chi phi ===
Demand charge applicable to all kW/month of
billing demand:
On-peak season:  $10.59 /kW
Off-peak season: $3.84/kW
Energy charge:
First two million kWh 3.257¢/kWh
All kWh over two million 2.915¢ /kWh
B. Distribution service (service level 2):
Customer charge: $637.00/bill /month
Demand charge applicable to all kW/month of
billing demand:
On-peak season:  $11.99 /kW
Off-peak season:  $4.36/kW
Energy charge:
First two million kWh 3.297¢/kWh
All kWh over two million 2.951¢ /kWh
Quan ly va Sir dung Nang lugng 41
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

C. Distribution service (service levels 3 and 4):
Customer charge: §269.00/bill/month

Demand charge applicable to all KW/ month of
billing demand:
On-peak season:  $12.22/kW
Off-peak season: ~ $4.45/kW
Enerey charee:
First two million kWh 3.431¢/kWh
All kWh over two million 3.010¢ /kWh

Quan ly va Sir dung Néng lugng 42

lll. Chi phi nang lwong

D. Secondary service (service level 5):
Customer charge: $151.00/bill /month

Demand charge applicable to all kW /month of
billing demand:

On-peak season:  $13.27 [kW

Off-peak season: $4.82/kW

Energy charge:
First two million kWh 3.528¢/kWh
All kWh over two million 3.113¢ /kWh

Definition of season:
On-peak season: ~ Revenue months of June-October of any year.
Off-peak season:  Revenue months of November of any year
through May of the succeeding year.
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PH Bach Khoa TP.HCM

ThS. Tran Cong Binh

20



Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

lll. Chi phi nang lwong

Example 3-1. As an example of rate schedule calculations, let’s use the
schedule in Figure 3-10 to calculate the September bill for the company

whose electric use is shown below:

Month: September 1996

Actual demand: 250 kW

Consumption: 54,000 kWh

Previous high billed demand: 500 kW (July 1996)

Power factor: 75%

Service level: Secondary (PLS, service level 5)

Sales tax: 6%

Fuel adjustment: 1.15¢/kWh (This value is calculated by the utility
company according to the formula given in the
rate schedule.)

Quan ly va Sir dung Néng lugng 44

lll. Chi phi nang lwong

3. Khi thién nhién, dau, than, hoi, nuéc

1. Mot sb nuc’rf: dung khi (gas) dé sudi am, niu
an,... co biéu gia don gian hon gia dién

2. Ning luong con bao gom xing, dau

3. Mot s6 dung than da dé 1am nhién liéu

4. Mot s6 nude co h§ théng ’du’c‘mg 6ng dan hoi,
nudc lanh, nuéc am,... dén ting khach hang.

5. Nudc va nudce thai cling dugc tinh va hoa don
nang luong
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

Residential
Priority 1

Commercial
Priority 2

Winter Winter
First 1 ccf/mo $5.12 First 1 ccf /mo $6.79
Next 2.9 Mcf/mo $5.347 /Mcf Next 2.9 Mcf/ mo $5.734/ Mcf
Next 7 Mcf/mo $3.530/ Mcf Next 7 Mcf /mo $5.386/ Mcf
Over 10 Mcf /mo $3.725 /Mcf Next 90 Mcf/mo $4.372 / Mcf
Next 1900 Mcf /mo $4.127 / Mct
Summer Next 6000 Mcf /mo $3.808/ Mcf
First 1 ccf $5.12 / Mcf Over 8000 Mcf/mo $3.762 / Mcf
Next 2.9 Mcf/mo $5.347 / Mcf
Over 3 Mcf/mo $3.633 /Mcf
Summer
First 1 ccf $6.79
Next 2.9 Mcf/mo $5.734 / Mcft
Next 7 Mcf/mo $5.386/ Mcf
Next 90 Mcf/mo $4.372 / Mcft
Next 100 Mcf/mo $4.127 / Mcft
Next 7800 Mcf/mo $3.445/ Mcf
Over 8000 Mcf/mo $3.399 / Mcf
Quan ly va Str dung Néng lugng 46
lll. Chi phi nang lwong
Industrial Industrial

Priority 3
(Second Interruptible)

Priority 4
(First Interruptible)

First 1 ccf $19.04

Next 2.9 Mcf/mo $5.490/Mcf
Next 7 Mcf/mo $5.386/Mcf
Next 90 Mcf/mo $4.372 /Mcf
Next 100 Mcf/mo $4.127 /Mcf
Next 7800 Mcf/ mo $3.445/Mcf
Over 8000 Mcf/mo $3.399 / Mcf

First 4000 Mcf/mo or
fraction thereof

Next 4000 Mcf/mo

Over 8000 Mcf/ mo

$12,814.00
$3.168 / Mcf
$3.122 / Mcf

Summer periods include the months from May through October.

Winter periods include the months from November through April.

Figure 3-12. Gas schedules for one utility.
(Courtesy Oklahoma Natural Gas Company)
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

Steam

Steam demand charge:

$1500.00 /month for the first 2000 Ib/h of demand or any portion
thereof

$550.00/ month /1000 Ib /h for the next 8000 Ib/h of demand
$475.00/ month /1000 Ib/h for all over 10,000 Ib /h of demand

Steam consumption charge:

$3.50/ 1000 Ib for the first 100,000 Ib of steam per month
$3.00/ 1000 Ib for the next 400,000 Ib of steam per month
$2.75/1000 Ib for the next 500,000 Ib of steam per month
$2.00/1000 Ib for the next 1 million Ib of steam per month

Negotiable for all over 2 million 1b of steam per month

Quan ly va Sir dung Néng lugng 48

Chilled water

Chilled water demand charge:

$2500.00/month for the first 100 tons of demand or any portion
thereof

$15.00 /month/ton for the next 400 tons of demand
$12.00/month/ton for the next 500 tons of demand

$10.00 /month/ton for the next 500 tons of demand

$9.00/ month / ton for all over 1500 tons of demand

(One ton is defined as 12,000 Btu /h, and an hour is defined as any 60
consecutive min.)

Chilled water consumption charge:

$.069/ton * h for the first 10,000 ton * h/month
$.06/ton » h for the next 40,000 ton * h/month
$.055/ton # h for the next 50,000 ton ® h/month
$.053/ton * h for the next 100,000 ton * h/month
%.051/ton * h for the next 100,000 ton ® h/month
$.049/ton * h for the next 200,000 ton * h/month
$.046/ton * h for the next 500,000 ton * h/month

Base rates:  Consumption rates subject only to escalation of charges
listed in conditions of service and customer instructions

Quan ly va Sir dung Nang lugng 49
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

4. Phan tich hoa don nang lugng hang thang

1. Phan tich héa don nang lugng 1a mot khau
quan trong trong quan 1y nang luong

2. Nén phan chia nhé cac hoa don cho céc loai
nang luong khéac nhau

3. Xac dinh chi phi trung binh, cao diém, thap
diém trong mot nam.

4. Xac dinh chi phi loai nao phai tra cho mdi
kW dién trong moi thang

Quan ly va Sir dung Néng lugng 50

lll. Chi phi nang lwong

Rate structure:
(Minimum demand of 20 kW /month to qualify for rate)

Customer cost = $21.00 per month

Energy cost = $0.04 per kWh

Demand cost = $6.50 per kW per month

Taxes = Total of 8%

Fuel adjustment = A variable amount per kWh each month (which may

be a cost or a credit depending on actual fuel costs to
the utility).

Quan ly va Sir dung Nang lugng 51

PH Bach Khoa TP.HCM

ThS. Tran Cong Binh

24



Quan 1y va St dung hiéu qua Nang lugng

lll. Chi phi nang lwong

Kllowuu-houn {thousands)

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

Quan ly va Sir dung Néng lugng 52

lll. Chi phi nang lwong

Kilowatts
0
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Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

lll. Chi phi nang lwong

Summary of Energy Usage and Costs

Month kWhUsed kWh Cost($) Demand Demand Total

(kWh) (kW) Cost ($) Cost ($)
Mar 44960 1581.35 213 1495.26 3076.61
Apr 47920 1839.68 213 1495.26 3354.94
May 56000 2318.11 231 1621.62 3939.73
Jun 56320 242328 222 1558.44 3981.72
Jul 45120 1908.16 222 1558.44 3466.60
Aug 54240 241049 231 1621.62 403211
Sept 50720 2260.88 222 1558.44 3819.32
Oct 52080 2312.19 231 1621.62 3933.81
Nov 44480 1954.01 213 1495.26 344927
Dec 38640 1715.60 213 1495.26 3210.86
Jan 36000 1591.01 204 1432.08 3023.09
Feb 42880 1908.37 204 1432.08 334045
Totals 569,360 $24,243.13 2,619  $18,385.38  $42,628.51
Monthly
Averages 47,447 $2,020.26 218 $1,532.12 $3,552.38

Quan ly va Sir dung Néng lugng 54

lll. Chi phi nang lwong

4. Phan tich hoa don nang lugng hang thang

1. Vay gia trung binh 1a $0,075/kWh
=$42628/569360

2. Néu tiet ki¢m kWh thi chi tict kigm dugc
$0,043/kWh (= $0,03528/kWh x 1.06-thug)

3. Con néu tiét kiém duoc demand (KW) thi s&
tiet kiém duoc $7,02/kW. (thang 5, may lanh)

4. Thang 7 ¢6 ky nghi hé 1 tuan nén kWh giam

S. thzlg kW cua t}}éng 6, 7 giém, néu téi, Ve:m‘
ko do1, thi can kiém tra thi€t bi do c6 van de!
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lll. Chi phi nang lwong

5. Cac bién phap giam tién dién
1. Thay thé thiét bi di¢n tiét kiém hon, nhu deén
LED, dong co hi¢u suat cao,...
Thém céach nhiét vao tuong,
Thém bién tan cho dong co,
Dung nudc noéng tir may nén, may lanh,

ok

Pé giam kW.max thi can diéu khién tranh cac
tai c6 cong suat 1on chay dong thoi
6. St dung cac tai dic biét vao gio thap diém

Quan ly va Sir dung Néng lugng 56

lll. Chi phi nang lwong

Demand cost increase =400 kW *$7.02 / kW
= 52808

Energy cost increase =400 kKW * 0.5 hr *$.043 /kWh
=$8.60 for the energy.

Ratchet costincrease =11 mo *$7.02/kW mo * 160 kW

= $12,355.20.
Total cost of mistake = $2808 + $8.60 + $12,355.20
=$15,171.80
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

6. Uu dai va giam gia

1. C6 mdt s6 chinh sach wu dai thong qua thiét
bi hay chinh sach tiét kiém nang luong

2. Qua d6, giam truong hop thiéu dién, tri hodn
viéc xay thém nha mdy mdi, nhat 1a cac nha
may dung nhién li¢u hoa thach gia thanh cao

3. Trong mdt sb trudng hop do cac quy dinh vé
moi truong, viéc xay thém nha may dién,
duong ong khi rat kho khan.

Quan ly va Sir dung Néng lugng 58

lll. Chi phi nang lwong

6. Uu dai va giam gia

4. Uu di c6 thé 1a khoan vay cho cac thiét bi
tiet kiém nang luong, hoac ho trg khach hang
thiét bi quan 1y hi¢u qua nang luong.

5. Quy dinh gia dién theo gid cao diém /thap
diém cling 1a mdt cach vu dai gian tiép.

6. Ciing c6 thé giam gia truc tiép trén hoa don
cho khach hang néu ho chuyén sang st dung
thiét bi tiét kiém dién hién dai.
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Quan ly va Str dung hiéu qua Nang lugng

lll. Chi phi nang lwong

7. Thi truong dién canh tranh
1. Xem tai li€u tham khao, internet,...

Quan ly va Sir dung Néng lugng 60

IV. Phan tich kinh té

G161 thi¢u
Chi phi
Phan tich thoi gian hoan von (SPP)

WD

Phan tich chiét khdu dong tién
5. Chiét khau dong tién: Phan tich co ban
Chiét khau dong tién: Phan bd déu
7. Phl;ong phép phan tich chi phi sir dung chiét
khau dong tién

o

Quan ly va Sir dung Nang lugng 61
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Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

IV. Phan tich kinh té

8. Po luong higu qua chi phi sir dung chiét khau
dong tién

9. Chi phi theo chu ky séng (LCC)

10.Chon LCC theo nhiéu cach

11.Thué va khau hao

12.Lam phat

13.Lya chon nang lugng theo kha nang tai chinh

14.Phan mém tinh toan theo LCC

Quan ly va Sir dung Néng lugng 62

IV. Phan tich kinh té

1. Gi6i thi¢u

1. Khi co hoi quan 1y nang luong (EMO) duogc
nhan dang, can phan tich hi¢u qua dau tu.

2. Chuong nay trinh bay k¥ thuat phan tich hi¢u
qua dya theo thoi gia cua tién té, tinh chi phi
chu ky song (LCC).

3. LCC bao gém chi phi mua, va van hanh thiét
bi cho dén hét tudi tho 1am viéc cua thiét b
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Quan ly va Str dung hiéu qua Nang lugng

IV. Phan tich kinh té

2. Chi phi

1.

Chi phi bao gdm: cac chi phi tir ngudn von
dau tu.

Chi phi chia ra thanh 3 loai: chi phi thu thap,
chi phi st dung, va chi phi xtr 1y.

Chi phi thu thap gom: chi phi chuan bj dau tu,
chi phi mua thiét bi, lép dat, dao tao, cai tao,
gidy phép.... can phai udc luong trude khi
bat dau dy an.

Quan ly va Sir dung Néng lugng 64

IV. Phan tich kinh té

2. Chi phi
4. Chi phi str dung gom: chi phi van hanh, bao

dudng, stra chira, lao dong, vat tu thay thé, va
cac chi phi gian tiép khac nhu nang luong,...
cling can phai udc tinh trudce.

Chi phi xur 1y 1a chi phi cho thiét bi khi hét
tu6i doi lam viéc. Nhu chi phi d& bo, hay chi
phi xir Iy phé thai,... chi phi nay ciing can
tinh toan can nhic khi quyét dinh dau tu.
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Quan ly va Str dung hiéu qua Nang lugng

IV. Phan tich kinh té

2. Chi phi

6. Chuong nay phan tich chii yéu vé chi phi
nang luong, dua trén két qua kiém toan ning
luong va cac dir li€u khac. Tur do dé ra giai
phap thay thé thiét bi, hay quy trinh cong
nghé moi dé tiét giam chi phi nang luong.

7. Céc k¥ thuat s& phan tich gdm chiéu sang,
diéu hoa nhiét d6, dong co, ndi hoi va hé
théng hoi, va cach nhiét, hé théng diéu
khién,... dé tim cac EMO tiém ning.

Quan ly va Sir dung Néng lugng 66

IV. Phan tich kinh té

2. Chi phi
8. Vi du thay thé mot dong co:
_ Mua dong co thay thé: 10.000$, tudi tho 20
nam
_ Tiét kiém dién: 2500$/nim
_ Chi phi bao dudng: 500$/nam
_ Chi phi xur ly: thu 5008 khi ban phé li¢u.
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Quan ly va Str dung hiéu qua Nang lugng

IV. Phan tich kinh té

ThS. Tran Cong Binh

Cash Flow

2, Ch| ph|, End of Year (EOY)

0

~$10,000

$2,500 — $500 = $2,000

9. Bang chi phi L1

20

$2,500 — $500 + $500 = $2,500

2500 2500

500

2500

10.So d6 chi phi: v T T

|
|
01 2 -

|1

10,000

500
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IV. Phan tich kinh té

3. Phan tich thoi gian hoan von (SPP)

1. Simple Payback Period (SPP)

2. SPP = chi phi ban dau / tiét kiém hiang nim
3. Cach tinh nay don gian. Nhung chua xét dén:

= Thoi gia tién té

= Chua xét dén chi phi va loi nhuin dau tu
4. SPP chi dé tham khao cho thdi gian song cta

phuong an dau tu.

69
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Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

IV. Phan tich kinh té

3. Phan tich thoi gian hoan von (SPP)
_ Mua dong co: 10.0008$, tudi tho 20 nim
_ Tiét kiém dién: 2500$/ndm
_ Chi phi bao dudng: 500$/nam
Tinh SPP?

Quan ly va Sir dung Néng lugng 70

IV. Phan tich kinh té

4. Phan tich kinh té str dung thoi gia cua tién
te: Phan tich chiét khau dong tién

1. Gia trj tién té thay d6i theo thoi gian, cha yéu
do lai suat va lam phat.

2. Chi phi cho tiét kiém ning luong duoc dau tu
ban dau. Nhung khoan 1gi ich nho tiét kiém
chi duoc thu lai sau d6. Khoan tién thu duoc
nay can tinh giam bdt gia tri theo muc 1ai
suat, duoc goi la ty I¢ chiéc khau.
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Quan ly va Str dung hiéu qua Nang lugng

IV. Phan tich kinh té

4. Phan tich kinh té str dung thoi gia cia tién
t¢: Phan tich chiét khau dong tién
3. Tinh toan cho 14 suat va chiéc khau
F=P+1.
F.: dong tién sau n nam.
P: dong tién hién tai.

|, 1a1 suat sau n nam.

Quan ly va Sir dung Néng lugng 72

IV. Phan tich kinh té

4. Phan tich kinh té str dung thoi gia cua tién
t¢: Phan tich chiét khau dong tién
4. LAi sut chiéc khau: cac khoan lgi nhuén tir
dau tu can phai trir di 141 suat vay von, con
goi 1a chiéc khau. Muc 13i suat ndy con dugc
goi 1a suat loi nhuén ti thiéu - Minimum
Attractive Rate of Return (MARR).
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Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

IV. Phan tich kinh té

4. Phan tich kinh té str dung thoi gia cia tién
t¢: Phan tich chiét khau dong tién
5. Tinh theolaidon: I=Pxnx1
Vi
P 1a khoan dau tu ban dau
n 13 s6 ndm
i 1a 11 suAt mdi ndm
Example 4.2
The ABC Corporation wants to borrow $10,000 for 5 years at a

simple interest rate of 18% /year. How much interest would be owed on
the loan?

Quan ly va Sir dung Néng lugng 74

IV. Phan tich kinh té

4. Phan tich kinh té str dung thoi gia cua tién
te: Phan tich chiét khau dong tién
6. Tinh theo lai kép: tinh theo tirng ndm mot.

Example 4.2

The ABC Corporation wants to borrow $10,000 for 5 years at a
simple interest rate of 18% /year. How much interest would be owed on
the loan?

Quan ly va Sir dung Nang lugng 75

PH Bach Khoa TP.HCM

36



Quan ly va Str dung hiéu qua Nang lugng

IV. Phan tich kinh té

A B=ixA C=A+B
Amount owed at | Interest owed at Total amount
Year | the beginning of | the end of the year owed at the end of
the year the year
1 P Pxi P+Pxi
$10,000 $10,000 x.18 = 51,800 | $11,800
2 P+Pxi (P+Pxi)xd
$11,800 $11,800 x.18 = $13,924
$2,124
3 $13,924 $13,924 %18 = $16,430
$2506
4 $16,430 $2957 $19,387
5 $19,387 $3490 522,877
Quan ly va Sir dung Néng lugng 76

IV. Phan tich kinh té

5. Chiét khau dong tién: Phan tich co ban
1. Tinh gia tri tvong lai cua tong don :
F =P(1+i)" (F/P; , - cho P, tinh F)

Example 4.3
If $5,000 was deposited in an account that paid 10% interest annu-
ally, how much would be in the account at the end of five years?

Using Equation 4.4,
F =5,000(1 + .10)° = $8,053

or using the F/P factor and Table 4-4, with i=10% and n=>5,
F = 5,000(F/P10,5) = 5,000(1.611) = $8,055

ThS. Tran Cong Binh

The difference in the two answers is due to the rounding of the (F/P)

factor in the tables, and is usually not significant.
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Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

IV. Phan tich kinh té

5. Chiét khau dong tién: Phan tich co ban
1. Bang tinh voi 1ai suat i=10%

Single Sums Uniform Series Gradient Series

To Find F To Find P ToFindF  ToFind A ToFindP ToFindA ToFndP ToFindA
Given P Given F Given A Given F Given A Given P Given G Given G

n (FIPA%n) (PIFi%m) (FIA%mn) (AlFi%n) (PIA,i%n) (AlPi%n) (PI1Gi%m) (AlGi%,n)
1 1.1000 0.9091 1.0000 1.0000 0.9091 1.1000 0.0000 0.0000
2 1.2100 0.8264 2.1000 0.4762 1.7355 0.5762 0.8264 0.4762
3 1.3310 0.7513 3.3100 0.3021 24869 0.4021 2.3291 0.9366
4 1.4641 0.6830 4.6410 0.2155 3.1699 0.3155 4.3781 1.3812
5 1.6105 0.6209 6.1051 0.1638 3.7908 0.2638 6.8618 1.8101
6 1.7716 0.5645 7.7156 0.1296 4.3553 0.2296 9.6842 2.2236
7 1.9487 0.5132 9.4872 0.1054 4.8684 0.2054 12.7631 2.6216

2.1436 0.4665 11.4359 0.0874 5.3349 0.1874 16.0287 3.0045

9 2.3579 0.4241 13.5795 0.0736 5.7590 0.1736 19.4215 3.3724

10 2.5937 0.3855 15.9374 0.0627 6.1446 0.1627 22.8913 3.7255
Quan ly va Sir dung Néng lugng 78

IV. Phan tich kinh té

— Single Sums Uniform Series Gradient Series
ToFindF  ToFindP ToFindF ToFindA ToFindP ToFindA ToFindP ToFind A
Given P Given F Given A Given F Given A Given P Given G Given G
n (FIPi%m) (PIEi%mn) (FIAi%mn) (AlFi%n) (PIAi%n) (AIPi%n) (PIGi%mn) (AlGi%n)
1 2.8531 0.3505 18.5312 0.0540 5.4951 0.1540 26.3963 4.0641
12 31384 0.3186 21.3843 0.0468 6.8137 0.1468 29.9012 4.3884
13 3.4523 0.2897 245227 0.0408 7.1034 0.1408 33.3772 4.6988
14 3.7975 0.2633 27.9750 0.0357 7.3667 0.1357 36.8005 4.9955
15 41772 0.2394 31.7725 0.0315 7.6061 0.1315 40.1520 5.2789
16 4.5950 02176 35.9497 0.0278 7.8237 0.1278 43.4164 5.5493
17 5.0545 0.1978 40.5447 0.0247 8.0216 0.1247 46.5819 5.8071
18 5.5599 0.1799 45.5992 0.0219 8.2014 0.1219 49.6395 6.0526
19 6.1159 0.1635 51.1591 0.0195 8.3649 0.1195 52.5827 6.2861
20 6.7275 0.1486 57.2750 0.0175 8.5136 0.1175 55.4069 6.5081
21 7.4002 0.1351 64.0025 0.0156 8.6487 0.1156 58.1095 6.7189
22 8.1403 0.1228 71.4027 0.0140 8.7715 0.1140 60.6893 6.9189
23 8.9543 01117 79.5430 0.0126 8.8832 0.1126 63.1462 7.1085
24 9.8497 0.1015 88.4973 0.0113 8.9847 0.1113 65.4813 7.2881
25 10.8347 0.0923 98.3471 0.0102 9.0770 0.1102 67.6964 7.4580
26 11.9182 0.0839 109.1818  9.139E-03 9.1609 0.1092 69.7940 7.6186
27 13.1100 0.0763 121.0999  8.258E-03 9.2372 0.1083 71.7773 7.7704
28 14.4210 0.0693 1342099  7.451E-03 9.3066 0.1075 73.6495 7.9137
29 15.8831 0.0630 148.6309  6.728E-03 9.3696 0.1067 75.4146 8.0489
30 17.4494 0.0573 164.4940  6.079E-03 9.4269 0.1061 77.0766 8.1762
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IV. Phan tich kinh té

5. Chiét khau dong tién: Phan tich co ban
2. Tinh gid tri hién tai cuia téng don:
P = F(L+i)™ (PIF; )

Example 4.4

An energy manager expects a boiler to last 7 years, and he thinks it
will cost about $150,000 to replace at that time. How much money should
the company deposit today in an account paying 10% per year in order to
have $150,000 available in 7 years?
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IV. Phan tich kinh té

5. Chiét khau dong tién: Phan tich co ban
2. Tinh gid tr1 hi¢n tai cuia téng don:
P=F(1+)™ (P/F;, - choF, tinh P)

F = $150,000
i=10%
n =7 years
P=7

Using Equation 4.5,
P = $150,000(1.1) 7 = $76,974

Using the present worth factor (P/F1(7) and Table 4-4,
P = $150,000(P / F10,7) = $150,000(0.5132) = $76,980
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IV. Phan tich kinh té

6. Chiét khau dong tién: Phan bo déu
1. Mot kh;ii piém khac ctuia dong tién’ 1a chudi
ph~€m bo déu chi phi (hay khoan tiét ki¢ém) cho
moi chu ky: A.
2. C6 4 phép chuyén doi:
Cho P, timA (A, P; )

= ChoF timA(F P;,)
= ChoA, timP (P A;,)
= ChoA timF (F A;,)
Quan ly va Sir dung Néng lugng 82

IV. Phan tich kinh té

Single Payment  p Compound Amount:

To Find F

Given P (F/P.i,n) F=P(1+10)n
P Present Worth:

To Find P

Given F (P/E,i,n) P=F(1+i)yn

Uniform Series

AAAAA To Find £ (1) 21

11717 I Given A (FlAin) F=A ;
To Find A . i
Given F (A/F,in) A=t [1 | j)"Ll

A A A A A

2 To Find A [ i(1)" ]
Given P (A/Pin) A=P T
1+i)"+1
P L

To Find P (
Given A (P/Ain)  P=A
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IV. Phan tich kinh té

6. Chiét khau dong tién: Phan bo déu

May diéu hoa khong khi loai tiét kiém dién c6 gid
cao hon loai thuong 5000$ va tudi tho 6 nam. Tinh
tién tiet kiém hang nam can c¢6 véi suat 1g1 nhuan
to1 thicu MARR 1a 10%?

A = $5,000(A/P10,6)
$5,000(.2296)
= $1,148

84
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IV. Phan tich kinh té

6. Chiét khau dong tién: Phan bd déu

Example 4.6
A heat pump is expected to produce energy cost savings of $1,500
per year over a lifetime of 20 years. What is the equivalent present sum or

present worth for this series of cash flows, if the company MARR is 10%?

P =%$1,500(P/A 10, 20) = $1,500(8.5136) = $12,770

Example 4.7
A company needs to begin saving money for the new boiler in

example 4.4. The company will make a deposit each year for 7 years to a
savings account paying 10% annually. How large should the annual de-
posits be if they want to have $150,000 in the bank in 7 years?

85
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IV. Phan tich kinh té

6. Chiét khau dong tién: Phan bo déu
A = $150,000(A /F1,7)
= $150,000(.1054)
= $15,810
Example 4.8
A high efficiency lighting project for a company is saving $10,000 a
year in energy costs. If that $10,000 a year is deposited into an energy
management savings account paying 10%, how much money will be
available in 5 years to use to replace an old chiller with a new, high
efficiency model? . .
$10,000 (F/A1,5)
$10,000 (6.105)
$61,050
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F

IV. Phan tich kinh té

7. Phuong phap phan tich chi phi st dung
chiét khau dong tién
1. Liét ké cac phuong 4n thay thé dé phan tich
2. Udc tinh cac chi phi lién quan ctia mdi phuong an
3. Phan tich chi phi cho tung phudng an
4. Phan tich d¢ tin cay cho tung phuong an
Dit ligu dé phén tich gom:
1) Uéc tinh dong tién (chi phi mua, st dung, xir 1)
2) Uéc tinh 13i suat va khdu hao (tham chiéu MARR)
3) Udc lugng chu ky séng cua du an.
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IV. Phan tich kinh té

/. Phuong phap phan tich chi phi sir dung
chiét khau dong tién
% Quyét dinh dya theo dong tién twong duong:

Is the sum $1000 today equivalent to $1331 three years from today at
10% interest?

Compare the values at t = 0 (using present value or present worth):
PV(1) = $1,000
PV(2) = $1331 (P/Fyq,3) = $1331(.7513) = $1,000

Therefore, they are equivalent at 10%.
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IV. Phan tich kinh té

8. Po luong hiéu qua chi phi sir dung chiét
khau dong tién
1. Pé so sanh cac phuong an dau tu kha thi, c¢6
thé dua theo thoi gian thu hoi von SPP, hodc
theo cac phuong phap chiéc khau dong tién.
2. C6 5 phuong phap chiéc khau dong tién
thuong dung gom: gia tri hién tai P, gié tri
tuong lai F, gia tri thuong nién A, ty suat sinh
lgi/dau tu , va ty suat hoan von ngi bo (IRR).

Quan ly va Sir dung Nang lugng 89
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IV. Phan tich kinh té

8. Po luong hiéu qua chi phi sir dung chiét
khau dong tién
MARR=10%

Example 4.10

A single zone heating unit is being used in a small office building. A
variable air volume system retrofit can be purchased and installed for a
cost of $100,000. The retrofit system is estimated to save 450,000 kilowatt
hours per year for its economic life of 10 years. The company uses a
MARR of 10%. If the company pays $0.06 per kWh for electricity, and the
system will have a salvage value of $500 at the end of its life, should the
new system be purchased?

Quan ly va Sir dung Néng lugng 90

IV. Phan tich kinh té

8. Po luong hiéu qua chi phi sir dung chiét
khau dong tién
MARR=10% EOY Cash flow

—$100,000
450,000 kWh ($0.06/kWh = $27,000
$27,000
$27,000
$27,000
$27,000
$27,000
$27,000
$27,000
$27,000
$27,000 + 500 = $27,500

ol e <RI BN ko N 61 l =S RO I I SO I o R

—_
]
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IV. Phan tich kinh té

8. bo luong hiéu qua chi phi st dung chiét
khau dong tién
PW = -$100,000 + $27,000(P/ A10, 10) + $500(P/F10,10)
= —$100,000 +$27,000(6.1446) + $500(0.3856)
= $66,097

FW =-$100,000(F/P10,10) + $27,000(F / A10,10) + $500
= -$100,000(2.594) + $27,000(15.937) +$500
= $171,399

AW =-5100,000(A /P19 10) + $27,000 + $500(A /F10,10)
= -$100,000(0.1628) + $27,000 + $500(0.0628)
= $10,751
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IV. Phan tich kinh té

8. Po luong hiéu qua chi phi sir dung chiét
khau dong tién
Ty suét loi ich/chi phi (BCR-Benefit /Cost Ratio), hay
con goi la ty suat tiét kiém/dau tu (SIR-Savings
/Investment Ratio), thuong > MARR, hay tur 1,25-1,5.

PW of Annual savings $27,OUO(P/A1U’1U) = $27,000(6.1446)

= $165,900
PW of salvage value = $500(P/F10,10) = $500(0.3856) = $193
PW of total benefits = $165,900
PW of total costs = $100,000 - $193 = $99,807
Benefit/cost ratio = $165,900/%99,807 = 1.66
Quan I va St dung Néng lurgng 93
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IV. Phan tich kinh té

8. Po luong hiéu qua chi phi sir dung chiét
khau dong tién
Ty suat hoan von noi bo (IRR-Internal Rate of
Return) = i

$100,000 = $27,000 (P/ A; 10) + $500 (P/Fj 10)
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IV. Phan tich kinh té

8. Po luong hiéu qua chi phi sir dung chiét
khau dong tién

Do gia tri xtr Iy cudi ky qua nho, c6 thé bo qua:

$100,000 = $27,000 (P/ A; 10)
(P/Ar 10) = 100,000 (27,000) = 3.7037

Str dung chuong trinh tinh toan, hay tra bang
cho két qua tmg véi P/A, n=10: i=23,8%, 16n
hon suat lgi nhuan t6i thieu MARR=10%.
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IV. Phan tich kinh té

9. Chi phi theo chu ky séng (LCC)

1. Quyét dinh dau tu khong chi dua trén chi phi
ban dau, ma can phai tinh dén chu ky séng
ctia du 4n va chiéc khau dong tién dé nang
cao hiéu qua dau tu.

2. Du toan dau tu bat budc phai phan tich hiéu
qua dau tu cua phuong an kha thi dua trén
LCC va chiéc khau dong tién.
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IV. Phan tich kinh té

10. Chon LCC theo nhiéu cach

1. Bé lya chon gifta nhiéu phuong an dau tu, co
thé dunggia tri hién tai P, gia trj tuong lai F,
gia tri thuong nién A, ty suat sinh lgi/dau tu
(BCR, SIR), va ty suat hoan von ndi bd
(IRR).

2. Trong d6 P, F, A twong duong nhau. Néu
BCR, hay IRR cho két qua khac véi P, thi dé
xuét chon phuong an theo P (gia tr1 hién tai).
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IV. Phan tich kinh té

10. Chon LCC theo nhiéu cach

3. Uu tién cac phuong an c¢6 LCC thap nhat.

4. Khi phan tich, chu ky séng cua ting chi tiét
c6 thé khac nhau, khi d6 c6 thé chon chu ky
song dé phan tich theo chu ky séng ngan
nhat, dai nhat, boi s6 chung, hodc bat ky.

5. MARR phai dugc sir dung giong nhau khi
phan tich cho tat ca cac phuong an.
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IV. Phan tich kinh té

10. Chon LCC theo nhiéu cach

EOQY Alternative 1 Alternative 2
0 530,000 $25,000
1 $1,000 + $6,000 = $7,000 $500 + $10,000 = $10,500
2 57,000 $10,500
3 57,000 $10,500
4 57,000 $10,500
5 57,000 $10,500
6 57,000 $10,500
7 57,000 $10,500
8 57,000 $10,500
9 57,000 $10,500

10 57,000 $10,500
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IV. Phan tich kinh té

10. Chon LCC theo nhiéu cach

EOY Alternative 1 Alternative 2
0 $30,000 $25,000
1 $1,000 + $6,000 = $7,000 $500 + $10,000 = $10,500
2 $7,000 $10,500
3 $7,000 $10,500
4 $7,000 $10,500
5 $7,000 $10,500
6 $7,000 $10,500
A $7,000 $10,500
8 $7,000 $10,500
9 $7,000 $10,500
10 $7,000 $10,500

Quan ly va Sir dung Néng lugng

IV. Phan tich kinh té

11. Thué va khau hao

1. Kh4u hao:

Quan ly va Sif dung Néng lugng
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Table 4-5. MACRS property classes

Property class

Example assets

3-year property

Special material handling devices and spe-
cial tools for manufacturing

3-year property

Automobiles; light and heavy trucks; com-
puters, copiers.

7-year property

Office furniture, fixtures, property that does
not fall in other classes

10-year property

Petroleum refining assets, assets used in
manufacturing of certain food products

15-year property

Te]ephnne distribution equipment; munici-
pal water and sewage treatment plants

20-year property

Municipal sewers, utility transmission lines
and poles

27.5-year residential
rental property

Apartment buildings and rental houses

31.5-year non-residential
real property

Business buildings

100
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IV. Phan tich kinh té

11. Thué va khau hao

1. Khéu hao:

Table 4-6. MACRS percentages for 3-, 5-, and 7-year property

Year 3-year 5-year 7-year
1 33.33% 20% 14.29%
2 44.45% 32% 24.49%
3 14.81% 19.2% 17.49%
4 741% 11.52% 12.49%
5 11.52% 8.93%
6 5.76% 8.93%
7 8.93%
8 4.46%

Quan ly va Sir dung Néng lugng

IV. Phan tich kinh té

11. Thué va khau hao

102

ThS. Tran Cong Binh

1. Céan xem xét thué doanh thu, thué thu nhap,...

tur cac du an tiét kiém nang luong,...

2. Céc chinh sach wu dai vé thué cho khoan dau

tu tiét kiém ning luong
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PH Bach Khoa TP.HCM

103

50



Quan 1y va Sir dung hiéu qua Niang luong ThS. Tran Céng Binh

IV. Phan tich kinh té

12. Lam phat

1. Tién té cia mdi qudc gia s& mat gia twong doi
do lam phat. Strc mua ctia ddng Viét Nam sé
giam di néu lam phét ting qué cao so voi
doéng USD.

2. Chi s6 lam phat 1a chi sb trung binh cta nhiéu
mat hang, trong d6 co chi s6 lam phat riéng
cua nang lugng.
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IV. Phan tich kinh té

12. Lam phat
3. Thuat ngt:
i. Constant $
ii. Current$
Ili. Lam phat (f)
iv. Chi s6 lam phat nang luong (k)
v. Lai suat thuc (j)
vi. Lai suat thi truong (i)
I=f+]+fx]j
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IV. Phan tich kinh té

12. Lam phat
3. Lam phat gay mat gia tién té
Constant §$ = (Current $)/(1 + )1

Type of Dollars Interest rate to use
Current (actual) i = combined (market) interest rate
Constant worth j = inflation-free interest rate
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IV. Phan tich kinh té

12. Lam phat

Example 4.14

A company has energy costs of $25,000 a year for the next three
years. The cost of energy is subject to escalation, and the energy cost
escalation rate is 25%. The company’s real discount rate is 4%. Find the
present worth (PW) of the energy costs using a) constant dollars and b)
current (actual) dollars.

a) Constant dollar analysis
The constant dollar cash flow is $25,000/yr for 3 years. Using the real
interest rate of 4% to discount the constant dollar cash flow, we obtain:
PW(constant $) = $25,000(P/Fy 1) + $25,000(P/Fy 5) + $25,000(P/Fy 3)
= $25,000(1.04)1 + $25,00(1.04)2 + $25,000(1.04)3
=$24,038 + $23,114 + $22,225
= $69,377
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IV. Phan tich kinh té

12. Lam phat
b) Current (actual) dollar analysis

Constant dollars (1 + escalation rate)n

Current (actual) dollars

Current (actual) $ (yr1) = $25,000(1.25)1 =$31,250

Current (actual) $ (yr2) = $25,000(1.25)2 =$39,063

Current (actual) $ (yr3) = $25,000(1.25)3 = $48,828

Combined interest rate = .04 + .25+ (.04)(.25) = .30 or 30%

PW (current/actual $) = $31,250(P/F3p,1) + $39,063(P/F30,2)
+ $48,828(P/F3Ur3)

=$31,250(1.30)"1 + $39,063(1.30)2
+ $48,828(1.30)-3

=$24,038 + $23,114 + $22,225

=$69,377
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IV. Phan tich kinh té

13. Lua chon nang Iugng theo kha nang tai
chinh

1. Tién co san

2. Nguon von uu dai

3. Vay, trai phiéu, von dau tu ngoai

4. Thué thiét bi

5. Hop dong dich vu van hanh ngoai
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IV. Phan tich kinh té

14. Phan mém tinh toan theo LCC
1. Xem tai li€u tham khao

[1] Barney L. Capehart,Wayne C. Turner, William J.
Kennedy- Guide to Energy Management, The Fairmont
Press, 2003.

[2] Wayne C. Turner, Steve Doty - Energy Management
Handbook, The Fairmont Press and Taylor & Francis
Ltd., 2006.
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Tai liéu tham khao

Tai liéu tham khdo:

[1] Barney L. Capehart,Wayne C. Turner, William J. Kennedy, Guide to Energy
Management, The Fairmont Press, 2003

[2] Wayne C. Turner, Steve Doty, Energy Management Handbook, The Fairmont
Press and Taylor & Francis Ltd., 2006

[3] Richard A. Panke, Energy Management Systems and Direct Digital Control,
The Fairmont Press, Inc, Marcel Dekker, Inc, 2002

[4] Gilbert A. McCoy, Todd Litman, John G. Douglass, Energy-Efficient Electric
Motor Selection Handbook, Washington State Energy Office Olympia, 1993.

[5] Gilbert A. McCoy, John G. Douglass, Energy Management for Motor Driven
Systems, Washington State University, 2000.

[6] Energy Efficiency, Schneider Electric, 2012.

[7] Dy &n nang cao hiéu qua st dung nang lugng trong cac doanh nghiép nho va
vira Viét Nam — PECSME.
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3. Phan bo lai phu tai gitra cac may bién ap

3. Phan b tai theo thoi gian trong ngay?

* Nha may co 1 MBA 1000kVA nhu trén. Lam
viéc 7 ngay/tuan. Mdi ngay 8 gid 1am viéc
1000k VA, va 16 gio nghi 10k VA, tai c6 PF=1.

* Biéu gia dién: 1339-854-2421 d&/kWh.

 Nha may dang 1am viéc vao 2 gid cao diém va 6
gid binh thuong. Néu chuyén sang san xuat vao
6 gio thap diém va 2 gio binh thuong. Tinh tién
dién tiét giam duoc mdi nim?
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