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WHAT SHOULD YOU LEARN


E n e r g y  M o n i t o r i n g ,  T a r g e t i n g  �
a n d  R e p o r t i n g

O b j e c t i v e s  a n d  B e n e f i t s  o f  a n  
M T & R  P r o g r a m

E l e m e n t s  o f  E n e r g y  M o n i t o r i n g ,  
T a r g e t i n g  a n d  R e p o r t i n g  



ENERGY MONITORING, TARGETING AND REPORTING

 

E n e r g y  m o n i t o r i n g  a n d  t a r g e t i n g  i s  p r i m a r i l y  a  
m a n a g e m e n t  t e c h n i q u e  t h a t  u s e s  e n e r g y  i n f o r m a t i o n  a s  a  
b a s i s  t o  e l i m i n a t e  w a s t e ,  r e d u c e  a n d  c o n t r o l  c u r r e n t  l e v e l  
o f  e n e r g y  u s e  a n d  i m p r o v e  t h e  e x i s t i n g  o p e r a t i n g  
p r o c e d u r e s .  I t  b u i l d s  o n  t h e  p r i n c i p l e  " y o u  c a n ' t  m a n a g e  
w h a t  y o u  d o n ' t  m e a s u r e " .  I t  e s s e n t i a l l y  c o m b i n e s  t h e  
p r i n c i p l e s  o f  e n e r g y  u s e  a n d  s t a t i s t i c s .

W h i l e ,  m o n i t o r i n g  i s  e s s e n t i a l l y  a i m e d  a t  e s t a b l i s h i n g  t h e  
e x i s t i n g  p a t t e r n  o f  e n e r g y  c o n s u m p t i o n ,  t a r g e t i n g  i s  t h e  
i d e n t i f i c a t i o n  o f  e n e r g y  c o n s u m p t i o n  l e v e l  w h i c h  i s  
d e s i r a b l e  a s  a  m a n a g e m e n t  g o a l  t o  w o r k  t o w a r d s  e n e r g y  
c o n s e r v a t i o n .

M o n i t o r i n g  a n d  T a r g e t i n g  i s  a  m a n a g e m e n t  t e c h n i q u e  i n  w h i c h  a l l  p l a n t  
a n d  b u i l d i n g  u t i l i t i e s  s u c h  a s  f u e l ,  s t e a m ,  r e f r i g e r a t i o n ,  c o m p r e s s e d  a i r ,  
w a t e r ,  e f f l u e n t ,  a n d  e l e c t r i c i t y  a r e  m a n a g e d  a s  c o n t r o l l a b l e  r e s o u r c e s  i n  
t h e  s a m e  w a y  t h a t  r a w  m a t e r i a l s ,  f i n i s h e d  p r o d u c t  i n v e n t o r y ,  b u i l d i n g  
o c c u p a n c y ,  p e r s o n n e l  a n d  c a p i t a l  a r e  m a n a g e d .

ENERGY MONITORING, TARGETING AND REPORTING

 

I t  i n v o l v e s  a  s y s t e m a t i c ,  d i s c i p l i n e d  d i v i s i o n  o f  t h e  f a c i l i t y  
i n t o  E n e r g y  C o s t  C e n t e r s .  T h e  u t i l i t i e s  u s e d  i n  e a c h  c e n t r e  
a r e  c l o s e l y  m o n i t o r e d ,  a n d  t h e  e n e r g y  u s e d  i s  c o m p a r e d  
w i t h  p r o d u c t i o n  v o l u m e  o r  a n y  o t h e r  s u i t a b l e  m e a s u r e  o f  
o p e r a t i o n .  O n c e  t h i s  i n f o r m a t i o n  i s  a v a i l a b l e  o n  a  r e g u l a r  
b a s i s ,  t a r g e t s  c a n  b e  s e t ,  v a r i a n c e s  c a n  b e  s p o t t e d  a n d  
i n t e r p r e t e d ,  a n d  r e m e d i a l  a c t i o n s  c a n  b e  t a k e n  a n d  
i m p l e m e n t e d .

T h e  M o n i t o r i n g  a n d  T a r g e t i n g  p r o g r a m s  h a v e  b e e n  s o  
e f f e c t i v e  t h a t  t h e y  s h o w  t y p i c a l  r e d u c t i o n s  i n  a n n u a l  
e n e r g y  c o s t s  i n  v a r i o u s  i n d u s t r i a l  s e c t o r s  b e t w e e n  5  a n d  
2 0 % .

ENERGY MONITORING, TARGETING AND REPORTING

 

M T & R  i s  a  p o w e r f u l  m a n a g e m e n t  t e c h n i q u e  f o r  


 A n a l y z i n g  t h e  h i s t o r i c a l  e n e r g y  p e r f o r m a n c e  
o f  i n d u s t r i a l ,  c o m m e r c i a l ,  a n d  i n s t i t u t i o n a l  
f a c i l i t i e s 


 S e t t i n g  e n e r g y  r e d u c t i o n  t a r g e t s  

 C o n t r o l l i n g  c u r r e n t  e n e r g y  p e r f o r m a n c e  a n d ,  

 P r o j e c t i n g  f u t u r e  e n e r g y  b u d g e t s .

T h e  w o r k i n g  d e f i n i t i o n s  t h a t  c o m m o n l y  a p p l y  
a r e  t h e  f o l l o w i n g : 

E n e r g y  M o n i t o r i n g  i s  t h e  r e g u l a r  c o l l e c t i o n  a n d  
a n a l y s i s  o f  i n f o r m a t i o n  o n  e n e r g y  u s e .    



ELEMENTS OF MONITORING & TARGETING SYSTEM

 

T h e  e s s e n t i a l  e l e m e n t s  o f  M & T  s y s t e m  a r e :  

 R e c o r d i n g  - M e a s u r i n g  a n d  r e c o r d i n g  e n e r g y  c o n s u m p t i o n  

 A n a l y s i n g  - C o r r e l a t i n g  e n e r g y  c o n s u m p t i o n  t o  a  m e a s u r e d  o u t p u t ,  s u c h  a s  

p r o d u c t i o n  q u a n t i t y  

 C o m p a r i n g  - C o m p a r i n g  e n e r g y  c o n s u m p t i o n  t o  a n  a p p r o p r i a t e  s t a n d a r d  o r  

b e n c h m a r k  

 S e t t i n g  T a r g e t s  - S e t t i n g  t a r g e t s  t o  r e d u c e  o r  c o n t r o l  e n e r g y  c o n s u m p t i o n  

 M o n i t o r i n g  - C o m p a r i n g  e n e r g y  c o n s u m p t i o n  t o  t h e  s e t  t a r g e t  o n  a  r e g u l a r  

b a s i s  

 R e p o r t i n g  - R e p o r t i n g  t h e  r e s u l t s  i n c l u d i n g  a n y  v a r i a n c e s  f r o m  t h e  t a r g e t s  

w h i c h  h a v e  b e e n  s e t  

 C o n t r o l l i n g  - I m p l e m e n t i n g  m a n a g e m e n t  m e a s u r e s  t o  c o r r e c t  a n y  

v a r i a n c e s ,  w h i c h  m a y  h a v e  o c c u r r e d .  


P a r t i c u l a r l y  M & T  s y s t e m  w i l l  i n v o l v e  t h e  f o l l o w i n g :  

C h e c k i n g  t h e  a c c u r a c y  o f  e n e r g y  i n v o i c e s  

 A l l o c a t i n g  e n e r g y  c o s t s  t o  s p e c i f i c  d e p a r t m e n t s  ( E n e r g y  A c c o u n t i n g  

C e n t r e s ) 

D e t e r m i n i n g  e n e r g y  p e r f o r m a n c e /e f f i c i e n c y  

R e c o r d i n g  e n e r g y  u s e ,  s o  t h a t  p r o j e c t s  i n t e n d e d  t o  i m p r o v e  e n e r g y  

e f f i c i e n c y  c a n  b e  c h e c k e d  

H i g h l i g h t i n g  p e r f o r m a n c e  p r o b l e m s  i n  e q u i p m e n t  o r  s y s t e m s

A RATIONALE FOR MONITORING, TARGETING AND REPORTING

 

T h e  e n e r g y  u s e d  b y  a n y  b u s i n e s s  v a r i e s  w i t h  p r o d u c t i o n  p r o c e s s e s ,  
v o l u m e s  a n d  i n p u t .  D e t e r m i n i n g  t h e  r e l a t i o n s h i p  o f  e n e r g y  u s e  t o  
k e y  p e r f o r m a n c e  i n d i c a t o r s  w i l l  a l l o w  y o u  t o  d e t e r m i n e :

W h e t h e r  y o u r  c u r r e n t  e n e r g y  i s  b e t t e r  o r  w o r s e  t h a n  b e f o r e  

 T r e n d s  i n  e n e r g y  c o n s u m p t i o n  t h a t  r e f l e c t s  s e a s o n a l ,  

w e e k l y ,  a n d  o t h e r  o p e r a t i o n a l  p a r a -  m e t e r s  

 H o w  m u c h  y o u r  f u t u r e  e n e r g y  u s e  i s  l i k e l y  t o  v a r y  i f  y o u  

c h a n g e  a s p e c t s  o f  y o u r  b u s i n e s s  

 S p e c i f i c  a r e a s  o f  w a s t e d  e n e r g y  

 C o m p a r i s o n  w i t h  o t h e r  b u s i n e s s  w i t h  s i m i l a r  c h a r a c t e r i s t i c s  

-  T h i s  " b e n c h m a r k i n g "  p r o c e s s  w i l l  p r o v i d e  v a l u a b l e  
i n d i c a t i o n s  o f  e f f e c t i v e n e s s  o f  y o u r  o p e r a t i o n s  a s  w e l l  a s  
e n e r g y  u s e  


 H o w  m u c h  y o u r  b u s i n e s s  h a s  r e a c t e d  t o  c h a n g e s  i n  t h e  p a s t  

 H o w  t o  d e v e l o p  p e r f o r m a n c e  t a r g e t s  f o r  a n  e n e r g y  

m a n a g e m e n t  p r o g r a m

ENERGY CONVERSION UNIT TABLE


Energy Monitoring is the regular collection and analysis of information on 
energy use.  

  Its purpose is to:  


 Establish a basis of management control

 To determine when and why energy consumption is deviating from an 

established pattern 

 To provide a basis for taking management action where necessary.

Targeting is the identification of levels of energy consumption towards 
which it is desirable, as a management objective, to work.

Reporting closes the loop, by putting the management information 
generated in a form that enables ongoing control of energy use, the 
achievement of reduction targets, and the verification of savings.



THE KEY STEPS IN AN EFFECTIVE MT&R PROCESS ARE


 Measurement of energy consumption over time 

 Measurement of the independent variables that influence energy 
consumption (weather, production, occupancy) over corresponding 
time intervals 

 Development of a relationship (the energy performance model) 
between energy and the independent variables 

 Historical analysis of energy performance ; and trends into the future

 Definition of reduction targets 

 Frequent comparison of actual consumption to targets 

 Reporting of consumption and target variances 

Taking action to address variances and ensure targets are met.

INDEPENDENT VARIABLES 
 

I n  a d d i t i o n  t o  e n e r g y  d a t a  f o r  e a c h  E C C ,  t h e  
a p p l i c a b l e  f a c t o r s  o f  i n f l u e n c e ,  o r  i n d e p e n d e n t  
v a r i a b l e s ,  m u s t  b e  m e a s u r e d .   S o m e  e x a m p l e s  
i n c l u d e :  
O p e r a t i n g  H o u r s / O c c u p a n c y  I n  o f f i c e  b u i l d i n g s ,  
s c h o o l s ,  h o s p i t a l s ,  r e t a i l  s t o r e s ,  w a r e h o u s e s ,  
a c c o m m o d a t i o n  f a c i l i t i e s ,   e n e r g y  c o n s u m p t i o n  
d e p e n d s  p r i m a r i l y  o n  t h e  w e a t h e r  t h r o u g h  t h e  
h e a t i n g  a n d  c o o l i n g  s y s t e m s ,  a n d  s e c o n d a r i l y  o n  
p a t t e r n s  o f  u s e  s u c h  a s  o p e r a t i n g  h o u r s  a n d  
o c c u p a n c y .   E l e c t r i c i t y  a n d  f u e l  e a c h  h a v e  t h e i r  
o w n  d e p e n d e n c i e s  o r  c o m b i n a t i o n  o f  
d e p e n d e n c i e s  s p e c i f i c  t o  e a c h  f a c i l i t y ' s  s y s t e m s .

INDEPENDENT VARIABLES + 
 

P r o d u c t i o n  L e v e l  E n e r g y  u s e  i n  m a n u f a c t u r i n g  a n d  
i n d u s t r i a l  f a c i l i t i e s  d e p e n d s  s t r o n g l y  o n  p r o d u c t i o n  
l e v e l  o r  a  m e a s u r e  o f  t h e  f a c i l i t y ' s  o u t p u t ,  i n  u n i t s ,  
t o n s ,  o r  s o m e  o t h e r  a p p r o p r i a t e  u n i t .   A l s o ,  e n e r g y  
u s e  i n  t h e s e  o p e r a t i o n s  o f t e n  e x h i b i t s  a  s t r o n g  
d e p e n d e n c e  u p o n  w e a t h e r .   

D e g r e e  D a y s  D e g r e e  d a y s  a r e  a  m e a s u r e  o f  t h e  
o u t s i d e  t e m p e r a t u r e  f o r  a  g i v e n  p e r i o d  a n d  c a n  
o f t e n  b e  u s e d  t o  p r e d i c t  t h e  a m o u n t  o f  h e a t i n g  a n d  
c o o l i n g  e n e r g y  a  b u i l d i n g  r e q u i r e s .



EXAMPLE USING DEGREE DAYS

 

Table 1:  Sample Energy Data for a School

Month		 Heating Degree Days	 Total Electricity kWh 

Feb 01		 	 577	 	 	 82,800	

Mar 01		 	 613		 	       80,640	

Apr 01		 	 490	 	 	 73,440	

May 01		 	 279	 	 	 43,920	

Jun 01		 	 179		 	        33,840	 

Jul 01	 	 	   29		 	        18,720	

Aug 01		 	   31		 	        10,080	

Sep 01		 	   40	 	 	 11,520	 

Oct 01		 	 172		 	        26,640	 

Nov 01		 	 316		 	        50,400	 

Dec 01		 	 456	 	 	 62,640	

Jan 02		 	 579	 	 	 84,240	


USE STRAIGHT LINE LINEAR REGRESSION 

 

Y = mX + b

Y = kWh of electric use per month 

X = number of degree days per month 

m, b are slope and intercept from analysis 

How do you do this? 

Many calculators can do this Spreadsheet programs like Excel, 
Lotus,  

Statistical packages for PCs	 


y = 124.54x + 9206.7
R2 = 0.9848
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T h e  o r g a n i z a t i o n a l  b a s i s  f o r  M T & R  i s  t h e  e n e r g y  c o s t  c e n t e r  
( E C C ) .   

A n  E C C  i s  a  u n i t  f o r  w h i c h  e n e r g y  u s e  m a y  b e  m e a s u r e d  
a l o n g  w i t h  o t h e r  f a c t o r s  t h a t  i n f l u e n c e  t h e  e n e r g y  
c o n s u m p t i o n .  

F o r  e x a m p l e ,  t h e  E C C  m i g h t  b e :  a  s i n g l e  b u i l d i n g  i n  a  
p o r t f o l i o  o f  p r o p e r t i e s ,   a  p r o d u c t i o n  u n i t  o r  d e p a r t m e n t  i n  
a  p l a n t ,  o r   a  m a j o r  e n e r g y  c o n s u m i n g  s y s t e m  s u c h  a s  t h e  
h e a t i n g  p l a n t .  

B a s i c  c r i t e r i a  f o r  t h e  d e s i g n a t i o n  o f  a n  E C C  a r e :  

➡ E n e r g y  c o n s u m p t i o n  c a n  b e  m e a s u r e d  i n  i s o l a t i o n  

➡ T h e  c o s t  o f  m e a s u r e m e n t  c a n  b e  j u s t i f i e d  b y  p o t e n t i a l  
s a v i n g s  

➡ T h e  E C C  m u s t  c o r r e s p o n d  t o  e x i s t i n g  b u s i n e s s  s t r u c t u r e s  

➡ S o m e o n e  m u s t  b e  a c c o u n t a b l e  f o r  t h e  E C C  a  f a c t o r  o f  
i n f l u e n c e  m u s t  b e  m e a s u r a b l e .



TABLE 2:  SAMPLE ENERGY DATA FOR A FOOD PROCESSING PLANT

 

FOOD PROCESSING PLANT

 

THE WORLD’S 1ST GREEN TECHNOLOGY 
MARKETPLACE

THANK YOU


