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Hop phan 17.
PO LUONG VA XAC MINH
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Gidi thiéu

Cac khai niém chinh
Lap ké hoach M&V
Céc van dé then chot
Thong ké
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M&V |a gi?

M= Measurement = do lvong

V = Verification = xac minh hay xac nhan

“Do lwdng & Xac nhan (M&V) 1a qua trinh s dung cac phép do dé xac dinh mrc tiét kiem
thwe té dwoc tao ra trong doanh nghiép nh& chwong trinh quan ly nang lvong.”

Nguén: IPMVP Core Concepts 2014, Chapter 3, 3.5

«IPMVP: International Performance Measurement and Verification Protocol = chirng thw qudc té
vé do lwdng va xac nhan hiéu suat

‘Duoc phat trién bdi td chirc EVO (Efficiency Valuation Organization = té chirc danh gia hiéu
suat)

-Cung cap 4 phuong phap M&V: Option A, B, C, D.

‘Muc tiéu: Xac minh két qua tiét kiém nang lwong mdt cach minh bach va chinh xac

Greenoc H
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Khai niém
M&V la gi?
“Do lwvong & Xac nhan (M&V) la qua trinh hoach dinh, do, thu thap di liéu,
phén tich, do va kiém tra xac nhan va bao céo hiéu qua nang lvong hodc cai
tien hiéu qua nang lwvong trong mét ranh gidi M&.V xac dinh”
Nguén: TCVN ISO 2015: 2016 tuong duong véi ISO 50015:2014

-+ 1SO 50015 lIaTiéu chuan quéc té thudc bd tiéu chuan ISO 50000 vé quan ly ndng lvong.

- Puwa ra hwéng dan thwe hién M&V trong boi canh hé thong quan ly nang lwong.

- Tap trung vao toan bd quy trinh tir thiét 1ap dwdng co sé, thu thap di liéu, va bao céo két

qua.

Hai nguén khac nhau dwa ra nhirng thu tuc, quy trinh, phwong thikc cho viec do luong va xac
nhan hiéu suat nang luong voi nhirng muc tieu co phan giong nhau va khac nhau phuc vu
cho cac muc dich khac nhau cua viéc do liong va xac nhan hiéu qua cua cac giai phap Tiét
kiém nang lurong.

Creennpc ’é
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Muc dich cua M&V

Tang kha nang tiét kiém nang lwong

Lwu dir liéu cac giao dich tai chinh

Tang cwdng tai chinh cho cac dw an TKNL mot cach co ban

Cai thién thiét ké, van hanh va bao tri

Giai thich ly do thay dbi ngan sach cua doanh nghiép

Ho6 tro danh gia tinh hiéu qua clia chwong trinh

Pao tao cho cac can bo trong doanh nghiép vé nhirng tac ddng clia nang
lwong

Nang cao diém sb trong Chirng chi Cong trinh Xanh hodc hé thong danh

gia tinh bén virng nhw LEED (L&nh dao trong thiét ké moi trwérng va nang
lwong).

ECCBACHKHOA



(@) eworeank  SST/EE
IPMVP va ISO 50015

Xac dinh duwdng co sé (Energy Baseline - EnB).
Tap trung vao d liéu chinh xac, minh bach va co thé 1ap lai.
Dung dé do lwdng va bao cdo hiéu suat tiét kiém nang lwong.

Yéu cau thu thap va x ly di¥ liéu day da, tréanh sai léch két qua.
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IPMVP va ISO 50015

IPMVP |ISO 50015
e  Phu hop véi dy &n ESCO, tap trung vao tiét kiém e Phuc vu cho Quan ly nang lwong toan dién,
nang lvong cua giai phap cu thé. tuan thd 1ISO 50001.
« Co0 4 phuwong phap cu thé cho M&V (Phwong an « Khdng quy dinh phwong phap cu thé ma tap
A, B, C, D). trung vao quy trinh chuén.
o Phuwong an A:,E)o lwdng céac théng sob chinh e Tap trung vao cé qué trinh quan ly va cai
cua thiét bi, giai phap. tien nang lvong.
o Phwcyng an B: Do lwdng tat ca cac thong sb e Tbng quat hon, phu hop cho nhiéu loai tb
cua thiét bi, giai phap churc.

o Phuwong an C: bo lwdng toan nha may

o Phwong an D: mé phdong toan nha may
e Tap trung vao do lwvdng sau khi thyc hién dw an.
e Chitiét, cu thé hoa cho tirng thiét bi va du an.

IPMVP la phuwong thire thich hop cho muc tiéu cua cac dw an ESCO
Greennpc /é va do doé duoc tap trung gioi thiéu trong modul nay

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Khai niém cu thé caa M ...&....V

M: Measurement V: Verification

“Measurement la Do lwong “Verification la Xac nhan
Khéng phai la Theo doi
% Xac nhan hoat déng

(Theo d6i 1a mét hoat ddng riéng biét dé % Xac nhan doc lap:

xac dinh muec tiét kiém. Bo6 la qua trinh < Tai sao, Ai, Cai gi, Khi nao?
guan sat tinh hinh str dung nang lwong
nham muc dich dw béo, kiém soat chi phi

va chan doan.)

% Xac nhan khu vwc duoc cai tao
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Khai niém cu thé caa M ...&....V

Do lwdng murc tiet kiém

< Tiét kiém la khéng s dung nang
lwong do d6 chiing ta khéng thé do
cai ma chung ta khdng co.

» Chung ta khong thé ‘do’ sy tiét kiém!

» Chuang ta do nang lwvgng st dung.

» Chuang ta phan tich tinh hinh st
dung nang lwong da do dwoc dé xéac
dinh murc tiét kiém.
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Xac nhan sw tiet kiém

Po lvdng va tinh toan dwoc st dung
dé Xac nhan rang y twédng tiét kiém
nang lwvgng da hoat dong.

C4 ba van dé duwoc dwa ra thao luan:

« Xac nhan sw hoat déng;

« Vai tro cua ‘can bo xac nhan’ déc
lap;

« Lién tuc xac nhan hiéu qua cua cac
phan chwa do bang viéc ¢ 1ap hé
thong duwoc cai tao.
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Mdrc nang lwong tiét kiém
Mirc tiét kiém co’ s& ctia IPMVP:
Mirc tiet kiém = nang lwong cua giai doan co' s& - ning lwong cua giai doan bao cao +/- Piéu chinh

Puwong co s& + Diéu chinh

1,000,000
Y2
oT4] /
€ 750,000 1 /
2 500,000 - ,///// Tiet
" kiém
Thoi ky co so Thoi/ky bao cdo

250,000 ’ ' \ ' /
Nang lwong da do
Greennoc ’é @

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



C6 thé diéu chinh it, don gian hay phurc

tap. Diéu chinh c6 thé gdm ca céc tinh toan

ky thuat. Mirc dd diéu chinh phu thudc vao:

« Nhu cau vé dd chinh xac,

Sy phtrc tap cla cac yéu td thuc day
viéc str dung nang lwvong,

SO lwong thiét bi dwoec danh gia tinh
hiéu qua (vi du: ‘pham vi do dac"),

 Ngén séch san co.

Green.Dc ,é
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|

Truwdcdu an Sau duv an  Sau duv an
nam 1 nam 2

M Nang luvong giam do
san xuat it hon
Tiét kiém nang
lvgng nho dy an

% Tiéu thu nang luong
bb sung

Tieu thu nang lvgng
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‘Tiét kiém’ hay ‘Tranh’?

Nhirng ngudi str dung nang lwgng ludn
muodn biét ho sé phai trd bao nhiéu tién
cho hoa don ndng lvong néu ho khong
thwe hién hanh déng tiét kiém nang
lwong. Ho mudn biét ho da tranh dwoc
bao nhiéu chi phi cho nang lwvong.

Pé bao céo chi phi tranh dwoc, cac ky sw
M&V diéu chinh nang lwong st dung
trong giai doan co s& vé giai doan bao
c&o. Ho déi khi chi don gian goi la ‘tiét
kiém’ dé tranh chi phi vi c6 nguy co nham
lan véi thuat nglr ké toan..

Introduction 1
reen.pc ?é
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Ké toan thuworng st dung tir 'tiét kiém'
dé chi viéc 'cat gidm chi phi.’ Ho
khéng phai thwc hién diéu chinh.

Vi vay, khi noi v& 'tiét kiém', chung ta
phai rat can than dé giai thich y cua
ching ta.

Chung ta phai bao cao tap hop cac
diéu kién thdong thwérng ma ching ta
dang st dung dé bat dau "tiét kiém.”



Cac phwong an M&V

Phwong phap an toan bé nha may (phwong an C va D):
Do tat ca cac hiéu rng c6 duoc tir viéc cai tao clia nha
may:
< Nhirng cai tao VA nhirng thay dbi khac (c6 cha y
va khéng co chu y)
< Thuwong st dung thiét bi do tai nguén phat nang
lweng
< Diéu chinh co thé 1a phirc tap

Phwong phap do phan hé théng dwoc cai tao (phwong
an AvaB):
Chi do anh hudng cua viéc cai tao,
< Tiét kiém khdéng bi anh hwéng b&i nhirng thay doi
bén ngoai pham vi do dac
< Thuwdng phai cé thiét bj do chuyén dung cho hé
thong dwoc ¢ 1ap
< Diéu chinh c6 thé don gian hon

GG D
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Pham vi/dSDS
hé théng 5
. dwoc cai
tao

Phamvido la
toan bo nha
may



Tiéu chi

Do lwong

Do chinh xac

Chi phi do
lwvong

DO phire tap

Cac phwong an M&V
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Phwong an Phwong an Phwong an Phwong an

A

Mét phan + Udc Do lwdng day

lwvong

Trung binh
Thap

Pon gian

B C

, Po toan co s¢&
du
Cao Cao

Trung binh Cao

Trung binh

D

M6 phong toan
hé thong

Cao
R4t cao

R4t cao




(@) eworeank  SST/EE
Cac lwa chon M&V

Lwa chon A: Do cac théng so chinh va wéc lwong cac théng so6 con lai

Day la phwong phép do lwong mét phan két hop véi wéc lwong cac bién khong do lwdng
Uu diem: Chi phi thap, Dé trién khai, Phu hop cho thiét bi don gian nhw den LED, ddng co
nho.
Nhwoc diém: Do chinh xac thap do c6 yéu td wéc lwong, Khéng phu hop cho hé théng
phirc tap, Phu thudc vao gia dinh va tai liéu ky thuat.
Pé xuat st dung khi can kiém soat chi phi do ludng.
Tranh dung cho cac hé thdng phirc tap can dd chinh xac cao.
Khuyén nghi:
St dung khi kiém soat chi phi do lwong dwoc wu tién hang dau
Tranh s dung cho cac hé thong phirc tap doi héi do chinh xac cao.

G reen.nc é
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Cac lwa chon M&V

Lwa chon B: do lwérng day du cac thong so can thiét cua hé thong/
thiét bj dwoc cai tao

Po day du cac théng so can thiéet cta thiét bi/hé thong dwoc cai tao
« Po lwdng day du cac bién sé dé danh gia chinh xac hiéu qua tiét kiém nang
lwong.
Wu Diém
- D6 chinh xac cao: Do lwdng thue té, khdng phu thude vao wéc lvong.
- Phu hop cho hé thdng phire tap: Nhw HVAC, hé thdng bom, day chuyén
san xuat.
- To6i wu cho cac dw &n ESCO: Bam bao tinh minh bach trong hop ddng
hiéu suat nang luwong.

G reen.nc é
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Cac lwa chon M&V

Lwa chon B

Nhwoc Diém:

Chi phi do lwéng cao: Do yéu cau nhiéu thiét bi do lwong.

Quy trinh phire tap: Yéu cau déi ngi ki thuat cé chuyén mén cao.

Kho6 ap dung cho hé thdng nhé: Khéng hiéu qua véi cac thiét bi don gidn hodc tiéu thu thap
Khuyén nghi:

La Iwa chon tdi wu cho céac dw an I&n, can dé chinh xac cao trong do luwdng.

BPam bao minh bach, phu hop véi cac dw an ESCO.

Ap dung khi can do lwéng toan dién va loai bd yéu t6 woc lwong.

Phoi hop v&i cac tiéu chuan khac nhw 1ISO 50015 dé tang do tin cay.

ECCBACHKHOA



@) e worweank  IXJJEE
Cac lwa chon M&V

Lwa chon C: phwong phap do lwéong toan bé co so’

% La phuong phap do lvong toan co sé, tap trung vao phan tich dir liéu tong thé cla toan bo

hé thdng tiéu thu nang lvong. ‘ ’ ‘

SQJ qung dir liéu tdng thé nhuw héa don dién, san lwong dau ra hoac dir liéu do dem tir dong

ho tong. o ,

'['ép trung vao sw thax doi tong mirc tiéu thu néng lwong cua toan bd hé thong.

» Ap dung khi khdng thé do lwdng riéng Ié tirng thiét bi.

Cach Thuyc Hién Phwong an C

Thu thap di¥ liéu nang lwong toan co s&: Hoa don tién dién, déong hd do téng.

«  X&c dinh dwdng co sé: Phan tich di¥ liéu tiéu thu ndng lwong trwdc khi thwe hién cai tién.

«  Po lwdng va so sanh: So sdnh mirc tiéu thu ndng lwong trwvdc va sau khi trién khai giai
phap.

- Diéu chinh bién déng: Diéu chinh theo cac yéu t6 anh hwdng nhw thdi tiét, san lwong san
xuat.

ECCBACHKHOA
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(@) eworeank  SST/EE
Cac lwa chon M&V

Lwa chon C
Uu Piém
Pham vi rdng: Danh gia toan bd co s&, khéng gidi han trong mét thiét bi cu thé.
Chi phi thap: Khéng can lap dat nhiéu thiét bi do dac.
Dé trién khai: Chi can di liéu tébng thé tr déng hoé do hoac hoa don dién.
Phu hop cho cac co s& I&n: Toa nha van phong, khach san, nha may cong nghiép
Nhwoc Diém
Pé chinh xac trung binh: Khéng thé xac dinh chinh xac hiéu qua cta tirng thiét bj riéng 1é.
Dé& bj anh hwédng bdi bién ddng ngoai dw an: Thay ddi thoi tiét, cdng suat san xuat, so
lwong nhan suw.
Khéng p)g hop cho cac du an nho hodc thiét bi riéng 18.

Green.nc
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Cac lwa chon M&V

Lwa chon C

< Khi nao nén str dung Phwong an C?
Banh gia hiéu qua nang lwong cho toan bd co s& hoac tda nha.
D liéu tiéu thu nang lwong co6 sén (hda don, dong ho téng).
Khoéng yéu cau do ludng chi tiét tirng thiét bi.
< Vidu:
Panh gia hiéu qua nang lwong sau khi cai tao toan bd hé thdng HVAC trong mot tda nha.
Dy an tiét kiém nang lwong cho mdt nha may san xuét 1on.
+ Kétluan:
Phwong an C la lwa chon ly twéng cho cac dw an danh gia hiéu suat nang lwong toan dién.
Phu hop véi cac co s& 1on, noi div li@u ndng lwong tbng thé cé san.
Ap dung khi can danh gia tbng thé ma khong can do lwdng chi tiét tirng thiét bi.

. Két hoprygdi cac phwong an khac (A, B) dé tang do chinh xac khi can phan tich sau hon.
Greenpc By cacpvong (A.B) 95 P

GREEN DEVELOPMENT CENTRE ECCBACHKHOA
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Cac lwa chon M&V

Lwa chon D: phwong phap dwa trén mé phong

« Phuwong an D la phwong phap st dung md phdéng ndng lwong bang cac phan mém
chuy@n dung dé danh gia murc tiéu thu nang lwong va wéc tinh hiéu qua tiét kiém.
« Ap dung khi khéng thé do lwong trwe tiép hodc khi thwe hién cai tao 1én.
« Duoc st dung phd bién trong cac duw an xay dwng méi hodc cai tao 1&n.
e Cach Thyc Hién Phuwong an D
> Thu thap di¥ liéu dau vao:Théng sb thiét bi, ban vé ky thuat, dac diém céng trinh.
o Xay dwng mé hinh mé phdng: St dung phan mém chuyén dung nhw EnergyPlus,
eQUEST, DesignBuilder.
o Thiét Iap duwdng co s&: M6 phdng murc tiéu thu nang lwong trwde khi cai tién.
o Xac minh két qua: So sanh dir liéu mé phdng va di liéu thuc té (néu co).

ECCBACHKHOA



(@) eworeank  SST/EE
Cac lwa chon M&V

Lwa chon D

Wu Diém

o D6 chinh xac cao: Phan tich chi tiét nhiéu bién sb.

o Phu hop cho cac duv an Ion: Pac biét la cac toa nha mdi hoac cai tao 1&n.

o C6 thé ap dung khi thiéu di¥ liéu thwe té: Ding dir liéu mé phdng lam co sé.

Nhwoc Diém

> Chi phi cao: Yéu cau phan mém chuyén dung va ddi ngi ky thuat co chuyén mén cao.
o Phtrc tap: Can thdi gian dé xay dwng va kiém dinh mé hinh.

> Phu thudc vao do chinh xac ciia mé hinh: Sai sé néu khéng md phéng dung théng sb

thwe té.

Greenoc 9
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Cac lwa chon M&V

Lwa chon D

» St dung Phwong an D khi:
« Khoéng thé do lwdng truc tiép.
« Danh gia hiéu qua nang lwvong cho cong trinh mai.
« Thuwc hién cac dw an cai tao I&n can phan tich ky lwéng.
» Két luan:
« Phuong an D la phwong phap phu hop cho cac du an xay dwng méi hodc cai tao 1én can
mo phdng toan dién.
« Dam bao dé chinh xac cao nhwng doi hdi chi phi va chuyén mon ky thuat Ion.
« Ap dung khi can mé phdng toan dién va di liéu thye té khdng san co.
« Két hop v&i cac phwong an A, B, C trong cac du an tdng thé dé tang do chinh xac.

ECCBACHKHOA
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Chi phi M & V

M6t trong nhirng yéu té quan trong dé thwe hién M & V 1a chi phi. Pay la van dé dang quan tam do
trong nhiéu trwdng hop, chi phi M & V 1a kha 1&n va né khéng dem dén tiét kiém nang lvong. Tuy
nhién, nd lai tr& thanh co s& quan trong d& ESCO c6 thé dwoc chi tra tir nha may.

Céc yéu to chinh anh hwéng dén chi phi M&V:

% Chéat lwong dong ho do

% S6 cac bién sbd doc 1ap sé dwoc theo doi

% Tan suat do dac va bao cao

% Tho&i gian cua giai doan co s& va giai doan bao cao

< Quy md mau, néu khéng do tat ca cac thiét bi

< CA&c cach sr dung khac dé co théng tin vé dong hd do, chia sé cac chi phi.

< Yémcau co trinh do kV nan
Greenpc ' % > Ky hang
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Chi phi M & V

Gi&i han chi phi M&V cny g s
Tiet kiem

Ki€m tra hang thang

©
..m - P
o Klen: tra \
1lan
don gian

/ Chi phi M

Do phirc tap cia quy trinh

Greennc x/é Vay bao nhiéu la du?




(@) meworweank  XJJEE
Chi phi M & V
Chi phi M&V bao nhiéu thi du

L)

» Thong thwdng tdng chi phi hang nam dé xac dinh murc tiét kiém nén dwoi

L)

10% so v&i mure tiét kiém hang nam. Tuy nhién c6 thé vwot con s tdi da nay

trong nhirng tinh hudng dac biét.

4

1)

» 3-5% la chi phi phd bién hon (ddi véi cac dw an ESCO)

)

< 0% thwdng dwoc chon (= “dwoc xem nhuw 14 tiét kiem"). Khéng do lwdng
nghia 1& khéng chac chan tiét kiém. Day khéng phai 1a phwong phap IPMPV.

’0

* Nén coO sw can bang gitra chi phi/ tinh chinh xac doi véi tieng du an.

ECCBACHKHOA
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Thong ké

Thong ké 1a gi?

< Thong ké = cdng cu phan tich di liéu

< Tai sao chung ta s& dung thong ké?
v Pé hiéu hon di¥ 1éu do lwdng.
v P& mo ta ching theo phwong thirc nhat quan va thdng nhat.
v’ Pé quyét dinh muc tiéu.

< Thdng ké quan tam dén viéc thu thap, phan tich, phién dich, trinh bay di liéu
bang sb.

Greennc H
GREEN DEVELOPMENT CENTRE
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Thong ké

Quy trinh lay mau

% Xac dinh tdng thé.
%+ X&c dinh néu tong thé dong nhat hodc khong dong nhat. Néu khong dong
nhat:
v' Phan tach tdng thé trong cac nhom.
v' Lwa chon phwong phap don gidn hay phwong phap phan tang.
< Quyét dinh dé chinh xac va do tin cay c6 thé chap nhan duoc.
< U&c tinh hodc gia dinh gia tri c, ; tinh toan quy mé mau.
< Thwc hién ghi mau.
< Tinh toan va bao céo gia tri ¢, thwe té va dd chinh xac cua gié tri c,.

ECCBACHKHOA
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Thong ké

Phan tich hoi quy

o Phwo’ng thire thdng ké dwoc st dung 1a tim mdi quan hé gitra tap hop cac
bién sb:

< CAc bién sb6 phu thudc:
v' Nang lvong

< CAc bién sb6 doc lap:
v Thoi tiét
v' St dung
v Khoi lwgng san xuat
v' Th&i gian
v



(@) meworwsank /ST [EE
Thong ké

Céac bwéc hoi quy

< Bwdc 1: Thu thap div liéu < Bwdc 4: Biém phan tan

v Thu thap cac di¥ liéu quan v Do thi dai dién cla di liéu

trong < Bwdc 5: Twong quan

v Kiém tra f‘“éi lien quan v" Thwéc do sirc manh va chiéu

v D liéu dau vao hwédng moi quan hé gitra cac
“» Bwdce 2: Ra soat div liéu bien 3‘6

v Kiém tra bang tom tat < Buwdc 6: HOI quy ,
% Buwéc 3: Kiém tra dwdng cong va v M6t mo hinh dw doan mét bién

chu ky nang Iwong sO tw cac bién doé khac.

Greenoc H
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(@) rewor ANk SSTJEE

Piem phan tan

Hién thi trwc quan:
< Strc manh clia mdi quan hé
gilra cac bién sb6

L X 4

< Chiéu huéng cia mdi quan T e .
hé gilra cac bién sb . ’ : .
< MOi quan hé tuyén tinh va phi L TTT—
tuyén : . ’

< Sy ton tai cla gia tri ngoai lai

Greenoc 9
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(@) eworeank  SST/EE
Thong ké

Tao sao phai ban tam
Tiet kiém = (Nang lwong giai doan co’ s& - nang lwong giai doan béo
cao)
+/- dieu chinh dinh ky
+/- dieu chinh dac biét
< Nang lwong giai doan co’ s& + dieu chinh thwéng xuyén coé thé bat nguén
tr di¥ liéu co s& st dung phwong phap mé hinh héa khac nhau.
< CO0 thé lay mau d@ liéu nang lwong dworng cor s& dé gidm thiéu chi phi.
v« Mutrc Eiét kiém duworc tinh toan tww div IiNéu da do. Theo,tuﬁ nhién thi di liéu nay
co thé khong hoan toan chinh xac, van luon c6 dé bat dinh trong phep do.

G reen.nc é
GREEN DEVELOPMENT CENTRE ECCBACHKHOA



(@) eworeank  SST/EE
Thong ké

M6 hinh hoa Tat ca cac mo hinh déu sai, mét vai mo hinh lacd ich

115000

< Chung ta cé thé khéng cé co s& dé xac dinh mirc
tiéu thu nang lwong nhat dinh. 110000
< Nhwng chiing ta c6 thé quan sat mai lién hé gilra
st dung nang lwong va sy thay déi vé ty 1& san
xuat, vi du dan chdng t6i dén mé hinh kinh 100000
nghiém gia dinh vé cach s dung nang lwong nhuw
thé nao la do ty 1& san xuat.
< Viéc xem xét nhirng bién ddi theo mua trong ndm  seoe |
cling cho ching ta mét dinh lwgng vé mic tiéu oo
thu nang lwvong.
% Viéc xac dinh duwong co so thdng qua phuong . o w0 o o o
phap thong ké la rat hiru ich
Céc ky thuat phan tich hoi quy trong thong ké c6 thé gitip xac dinh dwong co s& mét cach ro
rang dé xac dinh mure tiéu thu nang lwong

L)

105000

95000

Green.Dc ,é
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(@) e worsank  SSTIPE

Lay mau

% Xay dwng co’ s& str dung nang lwong:
< Chung ta hdy xem viéc do cong suat cla
1288 bong dén huynh quang gidong hét
nhau trong mot toa nha.

% Chung ta sé do riéng trng loai den dwoc 160
? 2 35 () 140
khong | 30 //—\\ 120 *%’ . . o .
7 ’ N 2 X XX N A RPN *7 0000,
<+ Co6 cach nao dé han ché s lan dobang  * TRy 1% o, %
cach lay mau mét mau nhé ma khéng lam %] [\ 60
tdng do khdng dam bdo trong danh gia /m\ 0
cla chung ta néu vuot ra ngoai mét vai 5 df‘\ 0 e a—
e s R X ~ A 0 - A T T ) 0 5 10 15 20 25
gidi han co thé chap nhan dwoc khong? 0 6 6 e e e & & ©
RN YTy
Cau héi nay dworc tra 1oi thong qua phan tich 1dy mau cla ki thuat thong ké.

GI‘EEI‘I.DC ’é
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(@) e worw vk ST/EE
Thong ké

D6 khéng dam bao trong phép do

2 Khong c6 thiét bj do gia tri "ding". | Reference value
Bat ky thiét bi ndo dung dé do déu Probability Accuracy
c6 thé cé mot vai dé khdong dam density ) g
bao do.

% D6 phan giai, do chinh xac va tinh
chinh xac (cong v&i sai s6 do) la
nhirng yéu td c6 anh hwédng phd >

X X - I
bién nhat. Drecision Value

G reen.nc é
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(@) eworeank  SST/EE
Thong ké

D6 khéng dam bao trong xac dinh murc tiet kiém

No6i chung dé khdng dam bao trong Tiét kiém = (nang lwong co sé - ning lwong giai

) N X . N doan bao cao)
h m nh hanh phan. 2"
phep do bao gom nhieu thanh p +1- cac didu chinh thong thwéng

+/- cac diéu chinh khong théng thwérng

Can ludn xem xét:

% d6 khdng dam bao cua md hinh
< d6 khéng dam bao khi lay méau
% dd khéng dam bao khi do dac
Vi day la nhirng dong gop rat I&n vao dg
khong dérp bao trong viéc xac dinh mu
tiét kieém tong the.

GI‘EEI‘I.DC ’é
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(@) eworeank  SST/EE
Lap ké hoach M&V

Tai sao va khi nao thwe hién 1ap ké hoach M&V?
CA&c nguyén tac co ban

Thiét 1ap pham vi do dac

D liéu co s&

Thiét bi do lwdng

G reen.nc é
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(@) meworweank  XJJEE
Tai sao phai lap ke hoach M&V

Chuan bi ké hoach M&V 1a mot phan xac dinh mde tiét kiém da khuyén nghi.

N6 cling cho phep:

< Cac hanh déng truc tiép.

< DAam bao lwu trir dung thdng tin dé sau nay st dung.

< Gidi quyét cac van dé I&n truwdce khi ‘tién dwoc dat trén ban’.

Ké hoach M&V nén dwoc xay dwng khi cac gidi phap tiét kiém nang lwong dang

dwoc thiét ké dé:

< Tinh dén chi phi M&V khi quyét dinh chi phi cho dw an, va

% Ghi chép céc di liéu co s& va phwong phap luan dé tinh toan mdec tiét
kiém trong khi cac diéu kién co sé van con do dworc, trong khi bd nhé dang
md&i va trwde khi co tiét kieém xay ra.

Ban da hoan thanh thiét ké cho thiét bi do lwérng mai trong khi thiét ké giai phap tiét

kiém nang lwong thi dang dwgc hoan thién.

ECCBACHKHOA



(@) eworeank  SST/EE
Nguyén tac M&V

Theo th& tw bang chir cai (tiéng anh):
% Accurate (Chinh xac) — nhw dwoc gi¢i han béi ngan sach

< Complete (Hoan thién) — xem xét tat ca cac anh hwdng, do lwdng cac anh
hwdng dang ke

% Conservative (Bao toan) — sai s6 & cac phia thap
% Consistent (Nhat quan) — gitra cac bao cao va cac dang nang lvong

< Relevant (Lién quan) — tap trung vao do lwéng cac thdng so hiéu qua chinh da
lira chon

< Transparent (Minh bach) — cong bd day da thong tin nhw da quy dinh trong
IPMVP Vol. | 2012, Chwong 5 va 6

Greenoc B See IPMVP Core Concepts 2014, Chapters 7 and 8



(@) eworeank  SST/EE
Nguyén tac M&V

Theo th tw bang chir céi (tiéng anh):

% Chinh xac — nhw dwgc gidi han béi ngan sach

< Hoan thién — xem xét tat ca cac anh hwéng, do lwdng cac anh huwdng dang ké
% Bao toan — sai sd & cac phia thap

< Nhat quan — gilra cac bao céo va cac dang nang lwong

% Lién quan — tap trung vao do lwdng cac thong sod hiéu qua chinh da lwa chon

< Minh bach — cong bd day du théng tin nhw da quy dinh trong IPMVP Vol. |
2012, Chuvong 5va 6

See IPMVP Core Concepts 2014, Chapters 7 and 8

ECCBACHKHOA



(@) meworweank  XJJEE
Pham vi do lwong

% CO phai ching ta dang danh gia hién trang str dung nang lwgng cua:
v' Toan b6 nha may?
v Mdt hé thong hay nhom céc hé thong (chiéu sang, HVAC, khi nén, 10
gia nhiét cua nha may thép ...)?
v’ M6t bd phan hay nhom céc bd phan (néi hoi, chiller, ddng co, bd dén
chiéu sang, bom va quat ....)?
< Dé thiet 1ap pham vi, ban can xem xét:
v' Trach nhiém vé st dung nang lwong va cai tao thiét bj ctia cac bén co
thé khac nhau;
v' Kha nang theo ddi nhirng thay dbi ctia nha may va nhirng thay déi trong
str dung & nha may — trong pham vi da chon;

v Tam quan trong cGia nhirng anh hwdng vwot ra khdi pham vi da chon
dwoc goi la ‘Cac anh huwdng twong tac'.

Creennpc ’é



() e worw vk PSTJEE
Dir liéu co’ s&

Dir liéu co so la gi?
D liéu co s& phai duwoc dwa vao giai doan co SO
% Téat ca di¥ liéu str dung (va nhu cau) nang lvong:
% Tt ca cac di liéu cua bién ddc lap (ddi véi nhirng diéu chinh hang ngay):
% T&t c& cac nhan td khac ma co anh hwéng dang ké dén nang lwong khi thay

doi vé cac diéu kién co s& (can diéu chinh khong thwdng xuyén). Nhirng

nhan t6 nay dwoc goi la nhirng hé s tinh, dé phan biét chiing v&i nhirng bién

s6 ma thay doi hang ngay.

Greenoc H
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(@) eworeank  SST/EE
Dir liéu co s&
Cac bién doc lap

Céac bién dbc 1ap la cac yéu td dan dong nang lwong ma thay déi thwdng xuyén

va anh hwédng dang ké dén nang lvong.
< Nhirng thay doi thwdrng xuyén nado anh hwéng dén tinh hinh s& dung nang
lwong trong nha may cua ban?
< M&i anh hwéng quan trong nhw thé nao?
< Dé thu dwoc di¥ liéu ciia mdi dnh hwédng thi ton chi phi nhw thé nao?
Lwa chon khon ngoan!

Greennc H
GREEN DEVELOPMENT CENTRE
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(@) rewor ANk SSTJEE

Dir liéu co s&

Lwa chon cac bién doc lap

Lwa chon nhiéu tham bién dé giai thich cho nhirng thay déi trong dwdng co’ sé
cang nhiéu cang tot.

Khuyén nghi: chi lwa chon cac tham bién can dé giai thich mot cach hop Iy
nhirng thay ddi trong di liéu co sé.

Q. Diéu gi la hop ly?
A. Thong ké va do bat dinh trong IPMVP 1:2014 trinh bay cac thuat nglr

thong ké dé giup xac dinh “tinh hop Iy’ va céc ky thuat dé lwa chon cac
bién doc lap.

ECCBACHKHOA



(@) eworeank  SST/EE
Dir liéu co s&

DPinh nghia cac yéu to tinh

Nhirng dac diém cia nha may ma anh hwéng dén viéc st dung nang
lwong trong pham vi do lwdng da chon, nhwng khéng dwoc sir dung nhw |a
co s& cho bat ky diéu chinh thwdng xuyén nao. Nhirng dac diém nay gom
cac dac diém khong doi, dac diém moi trwérng, van hanh va bao dwéng.

Chuing c6 thé |a bat bién hay thay dbi.

Greennc H
GREEN DEVELOPMENT CENTRE
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@) e worBaNK XY IEE

Dir liéu co s&

Chung ta lay di¥ liéu & dau?
Dir liéu nang lwong lay t&r cac dong hd do dién hay t cac héa don nang lwong,
hay cac déng ho do cach dién.

Dir liéu bien doc lap lay tir tram thoi tiét cta chinh phd, tir s6 ghi chép clia nha
may, tr cac hé thong diéu khién, v.v...

Céac hé so tinh lay tr s6 ghi chép ciia nha may, cac hé thdong diéu khién, v.v...
Poi vai tirng nguodn 1ay di liéu nén xem xét 4 yéu to :
¢ Tinh chinh xac cua di liéu
< Tinh san c6 cla di¥ liéu khi ching téi can
% DO tin cay cua dir liéu
Green.pc *)zphi phi thu thap di liéu

GREEN DEVELOPMENT CENTRE ECCBACHKHOA



(@) eworsank  STIEE
Dir liéu co’ so&

Vi du

Ban dang lén ké hoach M&V cho mét trung tam giai tri. Nhirng cai tién sé duoc
lap dat 1a n6éi hoi nwédc ngwng hiéu suat cao, thiét bi diéu khién hiéu qua, v.v...
Céc noi hoi cli 1a cac ndi hoi tiéu chuan. Noi hoi cung cap nhiét cho trung tam
gidi tri va cho bé boi. U&c tinh 65% nhiét dwoc st dung cho cac hoé boi, 35% la
swdi am khdng gian.
Céac bien doc lap va hé so tinh & day 1a gi?

Greennc 9
GREEN DEVELOPMENT CENTRE

ECCBACHKHOA



Dir lieu co so

@ THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

VSLUEE

Tach cac I&p- do thi hinh dang ct hanh

Mét phwong phap dé xem xét tat ca cac
bién doc lap va cac hé so tinh tiem nang
thdng qua cac hoat ddng cua nha may

G reen.nc ,é

GREEN DEVELOPMENT CENTRE ECCBACHKHOA

Quan ly ngi vi
tot

Van hanh &
Bao duwdng

Piéu khién




(@) meworweank  XJJEE
Thiét bi do lwdng
< Kich thwéc ddng hoé cho pham vi do lwdng phi hop.
< Lwa chon dong hoé do hau hét thoi gian.

< Néu dd chinh xac vwot pham vi do lwéng c6 san la quan trong, thi st dung

dong ho do lwu lwgng hai giai doan: Iwu lweng cao va lwu lwgng thap

< Dé phong viéc mat dd chinh xac néu dwong truyén di liéu bi 'cat det’ hodc

chuyén phan mém (d@ liéu 8 bit so v&i di¥ liéu 16 bit)

% St dung dong ho do gidng nhau dé ghi di liéu "trwée" va "sau”.

ECCBACHKHOA



(@) meworoeank  SSTJEE
Thiét bi do lwong
Péng hé do

bién True RMS Wattmeter, ddng hd do cong suat

Do roi Lux ké, thiét bi ghi gi& hoat déng

Gi® str dung Thiét bj cdm &ng st dung (thiét bi ghi di¥ liéu)

Téc do quay May do sb vong quay (tiép xic, contact, hoat nghiém, va thj giac)
Lwu lwong khi Thiét bi do gi6

Ap suét Ap ké ky thuat sé

Nhiét do Nhiét ké k¥ thuat sd hay thiét bi ghi dir liéu k¥ thuat s

D6 dm Dung cu do d6 am ky thuat s

Chéat lwong khong khi  Thiét bi phan tich khi: CO2
Sw chay Thiét bj phan tich qué trinh chay

Green DC ’é Quy trinh Thiét bj ghi d@ liéu — Tin hiéu cda quy trinh

GREEN DEVELOPMENT CENTRE ECCBACHKHOA

Lwu lwong chét 16ng Lwu lwong ké- Xem tiép phan sau



@ meworpeane  STIEE
Thiét bi do lwéng

Quan ly div liéu ctua dong ho do
< Ghi lai tat ca cac di liéu da diéu chinh vé di liéu thé;
% Ghi lai tat ca cac hoat ddng bao duwdng hé thong ddng hé do;
<% Chuyén di liéu thanh thong tin hiru ich bang cach thwe hién hai cach sau:

v Mt 1a chirc nang thdi gian dé kiém tra gia tri cta di liéu;

v Chirc ndng cua thiét bj co thé thay ddi, vi du nhién liéu st dung so voi

san xuat hay nhiét dd ngoai trovi:

% Xay dwng thu tuc lwu triv

Greennc H
GREEN DEVELOPMENT CENTRE

ECCBACHKHOA



(@) eworeank  SST/EE
Thiet bi do lwdng

Do lwong trong thei gian bao lau?
Thoi gian cua giai doan bao cao phu thudéc vao muc dich cua ban:

< Néu ban mudn kiém soat hiéu qua
- do mai mai.
< Néu ban muon bao cao két qua murc tiét kiém—-> do cho dén khi hai long.

Poi héi chi phi quan Iy va bao duwéng thiét bi do lwong.
Lwa chon khon ngoan!

ECCBACHKHOA



(@) eworeank  SST/EE
Céac van de then chot

Thiéu dir liéu

4

< Nhirng thiét bi cdm bién hdng

> Hé thong thu thap di liéu bi mat két ndi hay mat dién
Poc sai s6 do

Cac hoa don dién bj mat

» CAc cong ty dién wdc tinh chi sb cong to

L)

o

e

*

e

*

RS

e

*

Greennc 9
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(@) meworweank  XJJEE
CA4c van dé then chot

Chi phi M&V
Chi phi M&V phu thuéc vao M&V :
< S6 lwong di¥ liéu can thiét va kho khan trong viéc thu thap dwoc di liéu tot
% Lap dat/ bado dwdng cac cdng to' moi
% Phan tich s6 lwong di liéu can thiét
< Mau va tan suat bao céao
% Chiéu dai cua giai doan bao céo
* S phire tap cua cac hé thdng va cla gidi phap tiét kiém nang lwong
< Yéu td bat dinh yéu cau

\/ Z ~
CGreenpc” @J’o’ng an IPMVP da Iya chon.

GREEN DEVELOPMENT CENTRE



(@) meworweank  XJJEE
Céac van de then chot

Chi phi M&V

Ngan sach M&V nén phu thubc vao:
< Mtrc tiét kiém |& bao nhiéu
< Thoi gian hoan von 1a bao lau
< Dy &n nay sé duoc nghién ctu can than nhuw thé ndo

< Yéu t6 bat dinh ma ban c6 thé chap nhan dwoc 1a bao nhiéu.

Greennc 9
GREEN DEVELOPMENT CENTRE
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() e worw vk PSTJEE
Céac van dé then chot
Ap dung gia dién dé danh gia mrc tiet kiém
< Gia nang lwong phurc tap va thudng thay doi.

< S dung ké hoach gia dién day da hay chon Iwa mét cach can than gia bién
thich hop.

< Hop dong ESCO dinh gia toi thiéu hay co6 thé st dung hé so lam phat.

< Ké hoach M&V nén xac dinh gia nang lwong ma sé dwoc st dung dé danh
gia mirc tiét kiém va liéu hay lam cach nao diéu chinh dwoc muirc tiét kiém
néu gia thay ddi trong twong lai.

Greennc 9
GREEN DEVELOPMENT CENTRE
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(@) meworweank  XJJEE
Cac van de then chot

Ap dung gia dién dé danh gia mtrc tiet kiém

CAN THAN!
< Phwong an C hay D — Bé st dung gia duy nhat dwoc don gidn héa, mac
tiéu thu cla méi thang phai cung gia va phai bao gém tat ca cac hoat ddong
bd sung. S& an toan hon néu ludn st dung co cau gia day du.

< Phwong A hay B — Chon can than gia bién, c6 thé dwa ra mét vai gia dinh.

G reen.nc é
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@ T worwBank XY IEE

Cam on ! E

&
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