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for Energy Management

Professoi=Fony
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The importance of the Energy Manager

* Would an organisation lay off a successful
production/process/project manager?

NO!

* S0 why does the successful energy
management function get cut?
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t@a‘“-‘ Industrial energy profile
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Finding the incentive

* Energy use Is difficult to relate against
productivity and activity

* A need for robust analysis and reporting
methods

 Room for innovation to make energy visible
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@ Degree-days and energy

consumption

* Heating energy use is directly
related to changes in outdoor
temperature

« Degree-days are the difference
between a base temperature
and the outdoor temperature
over time

« Base temperature accounts for
useful heat gains — solar,
people, lights etc

e Calculated daily and summed to
give weekly, monthly and annual
values

 Degree-day values published
monthly by UK region to a base

Temperature, °C

Temperature, °C

O Enterprise Energy and Carbon Management Solutions
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Monthly energy analysis
(heating)

« Collect monthly energy data

* This needs to be weather
normalised using degree-
days

« Used to construct a
performance line for the
building

« Can compare future use
against historic
consumption

Degree-
days

123
134
243
268
198
207
171

Monthly

consumption

kKWh

1306915
1443453
1800038
1915600
1507208
1798807
1629026
1207358
1128322
1006266
995705

1002490
1408449
1662201
1856632
1880107
1847220
1834833
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Performance line

| Rt

2500000 - y = 3580.5X + 945436

\

2000000 -
1500000 ~

1000000 ¢
500000 -

Energy consumption (kWh

O | | |
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Degree- Monthly  Predicted
PIOtS days consumption consumption Difference Cusum
KWh kW
3580. 5
945436

. : Oct-05 123 1306915 1385837 78922  -78922
Cumulative Nov-05 134 1443453 1425222 18231  -60691
Sum Dec-05 243 1800038 1815496 15458 -76149
Difference Jan-06 268 1915600 1905009 10591  -65558
. Shows frends  Feb-06 198 1507208 1654374  -147166 -212724
. . Mar-06 207 1798807 1686598 112209 -100515
insavings and a5 06 171 1629026 1557701 71325  -29190
wastage May-06 65 1207358 1178168 29190 0
. Avery Jun-06 69 1128322 1192490 64168  -64168
£l tool Jul-06 44 1006266 1102978 96712 -160880
powertul too Aug-06 36 995705 1074334  -78629 -239509
Sep-06 43 1002490 1099397 96907  -336416
Oct-06 151 1408449 1486091 77642  -414058
Nov-06 235 1662201 1786852  -124651 -538709
Dec-06 284 1856632 1962296  -105664 -644373
Jan-07 285 1880107 1965877 85770 -730143
Feb-07 261 1847220 1879945 -32725 T
Mar-07 228 1834833 1761789 73044
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&l CUSUM graph
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Example of the impact of weather

1200000

1000000

—

800000 "‘_'\

/

\

Gas consumption, kWh

600000 \
400000

_/

[\ /
[\

/

200000

N

N4

q]

Jan MarMay Jul Sep Nov Jan MarMay Jul Sep Nov Jan MarMay Jul Sep Nov

* Plot of energy consumption over 3

years

« Consumption looks to be

Increasing
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Actual energy | Apparent

Simple comparison with base year

kWh comparison
against base
year
2007 6,830,307
2008 7,066,501 +235,764
2009 6,713,669 -117,138

+3.5%
-1.7%

www.teamenergy.com
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Performance line and CUSUM
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Weather normalised comparison

% saving
against base
year

Actual Apparent Predicted
energy comparison | performance
kWh against base | as usual
year
2007 6,830,307 6,830,307
2008 7,066,501 +235,764 7,294,060 -227,489
2009 6,713,669 -117,138 7,163,079 -449410

3.3%
6.4%

www.teamenergy.com
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350,000

Electricity where no cooling

Electricity consumption

~ Average consumption

300,000

250,000

= 200,000 -

=
X 150,000

100,000

50,000

0

kWh

200,000
100,000
0

-100,000
-200,000
-300,000
-400,000
-500,000

« Can still apply the CUSUM method to non-weather related
loads

« E.g. electricity use in buildings with no cooling

* In this case the predicted consumption is just based on
average monthly energy use

CUSUM

Month

www.teamenergy.com
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Hospital CHP engine switched on

CUSUM Heating (kWh)

45,000,000
40,000,000
35,000,000
30,000,000
25,000,000
20,000,000
15,000,000
10,000,000
5,000,000
0

CUSUM electricity (kWh)

-5,000,000 6,000,000

~10,000,000 4,000,000
Jan-2009 Apr-2009 Jul-2009 Oct-2009 Jan-2010 Apr-2010 Jul-2q

2,000,000

0

-2,000,000
-4,000,000
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-10,000,000

-12,000,000

-14,000,000
Jan-2009  May-2009 Sep-2009  Jan-2010 May-2010 Sep-2010  Jan-2011

e —
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 Performance lines can be used for deeg&f
analysis of energy use

« Establish the base (or balance point)

temperature for heating and cooling

— For heating and cooling — can be used for
control set point checks

Advanced energy analysis

2000;
1500

1000| |
5001 ,

- y = -0.0002% 7.6412x - 88.475

Ov

100 200 20N 400 C O
LU rAaviv) [SAYAY) UU J

-5009

 Assess infiltration rates and other thermal

properties of the building
* Determine the casual gains into the space
* New websites exist that supply appropriate

weather data

nsumption, kWh

Energy co

Cooling degree-days

|
Extrapolated performance line
1
degree-days if outdoor
temperature = set point

~
) o —— Theoretical monthly gains

Monthly degree-days

e ——————
O Enterprise Energy and Carbon Management Solutions
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Use of half hourly data

120
g 100 M - "/\ r\“
X
g e \'\,wa %VMW
: W
o 60
E o MN'VVM\'VVJ Maq/ N W/ \I\I\va\l\
Q
3
o 20
L

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

00:00 00:00 00:00 00:00 00:00 00:00 00:00

——w/c 22 Jan 2006 —— w/c 5 Feb 2006

« University building
« Base load jumps 40 kW at the start of term — stayed there until April

« Subsequent survey showed heating system inadequate on one floor with

local electric heaters in use

www.teamenergy.com
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Use of half hourly data

250

200 A

150 -

100 {

Energy (kWh)

50 -

O I I I I I I I I I I I I I
00:00 00:00 00:00 00:00 00:00 00:00 00:00

Time

—w/Cc 18 Sep —— w/c 9 Oct

Museum building
Very tight control limits temperature and humidity
The later week shows energy consumption with these limits relaxed

This evidence used to encourage other curators to relax the operating
conditions

O Enterprise Energy and Carbon Management Solutions

www.teamenergy.com



http://www.teamenergy.com

B Half hourly analysis

« Danger of data overload!

« Half hourly data can be used to track and analyse
— base loads
— Peaks
— Peak to base ratios
— Spikes
— Timings of anomalies
« Two base load techniques investigated by LSBU and TEAM
— Using statistical analysis (standard deviation) to track load variations
— Frequency analysis
— The latter also provides a new type of building signature

O Enterprise Energy and Carbon Management Solutions
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t@a”‘* Frequency plot of half hourly data

Histogram Plot

Freguency

- - -

3,0001

2,000t

1,000¢

|:| } — t t t f f f } } t t t } } } } } t } } } } |
0 20 a0 B0 B0 100 120 140 160 180 200 220 240
Consumption in kKih
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Frequency — as a new signature?

Histogram Plot
Freguency
40007
A
30007
\
EII:II:”:I-- -
1,0007
I:I } — t t t f f f } } t t t } } } } } t } } } } |
0 20 40 G0 80 100 120 140 160 180 200 220 240

Consumption in kKih

O Enterprise Energy and Carbon Management Solutions



http://www.teamenergy.com

. ®am

However...

There Is a need to include the building user

O Enterprise Energy and Carbon Management Solutions


http://www.teamenergy.com

t@am

Building Management Systems

 BMS provides
extensive information
on the operation of -

il
i

systems ~ (
 Provides real time = |

o) o) —— .
Stat u S Pl senee senazt ( ( [ ;a:‘“’; =~j B
[[reebad [ (et B0 o [Ew
[_oemsnd | [Commend |00 Mo e
[Hesins = JREEECTY o
Cookg & J[_I8%C ]

 Data can be stored s e e e

ae Jlate T3] erter 5 “ T ” o

Pressure Comm Heathy =

Sensor's : g = ! =

for analysis of
performance
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Sut it Is highly complex...

* Adanger of too much information
» Alarms switched off
* The system becomes ignored

* And of no use to the general building
user

O Enterprise Energy and Carbon Management Solutions
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L& TEAM Dashboard Solutions

« Energy Web Dashboards - an interactive tool for sharing energy performance
via the intranet or corporate website.

 Desktop Gadget - show real time consumption on the desktop every time
occupants log on to their PCs.

« Digital Signage Solutions - share energy information with staff and visitors by
using digital displays in reception areas or other high traffic areas.

&
-

000

4 a
B o EESIN o five-year deal with Aurora Fashions and Karen Milen. BT improves network service ¢
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UCLan Web Dashboard - Homepage

S httpy/f: £ ~ 8¢ X | & uClan Energy Dashboard

File Edit View Favorites Tools Help

Fiea
250

uclan

€

i) Dashboard

Last 7 Days Campus Data

Campus Map

Preston City Campus

[
1 = e — ‘u:, - “ P
[y et

—

Dial showing last weeks energy

O AR
"'\‘ s

»

r
X
& 3

Emai the UCLan RS

\ Green Team D i
\ . W

\ i L

: - o=y

1 e /
» o e
- J7Ps

Energy Team with email link

Tailored banner

Images

Save electricity...
don’t leave fans running

e

NS

Scrolling Energy Images

Twitter

> [y

g Green Team Thu 13 Oct 08:45
"4 Seenwhatother Uni's are creating in the realm of dashboards. I'm stll really impressed with UCLan's
| creation-though | may be a bit bias!
¥ 4
BRI Green Team Wed 05 Oct 15:02 c
B st unvgg:d)lhe energy dashboard to the extended Green Team & SUG (Sustainable University Group). So
far, 50 g

5077 Green Team Tue 04 Oct 13:32
"% Justinvestigating bore holes for irrigation of the pitches at the Sports Arena. One thing you can say about
1 myjob. its diverse!
¥ 4

‘\' | Green Team Tue 27 Sep 10:53
'L Have you seen the new LED lighting in Kirkham? As lighting is a major energy consumer wie are looking at

Twitter Feed from UCLan Green Team
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t@amn UCLan Web Dashboard - Map

(=) - - .
\ > Each Building is
Zoom into Map  \gmr colour coded based
n ’:"3";—""' on the performance
AR T\
w8
5\ D
\\ " i “ | : | o " "
v “,,’&’ A O e Select a building
B ’ %4 — and navigate to
\ ! the site overview

O Enterprise Energy and Carbon Management Solutions www. teamenergy.com


http://www.teamenergy.com

t@am

@ http://10.0.14.105:3833,

2 UCLan Energy Dashboard

X

File Edit View Favorites Tools Help

UCLan Web Dashboard — Site Overview

iz Dashboard | =] Performance Overview (3 | [ Wharf Details
v [& Overview

Information

Wharf

Age : 19863
Construction Type : Brick
Comments : Energy Consumplion

Pl

Main Site Contact is.

Meter Replaced

Site
information
including
detailed
comments

Energy consumpfion is lovier

The Dial is showing the last 7 days consumption
Red = Need to aclion on this energy cansu
DEC is showing a G rafing - this is quite good
Hour of Use is 2477

This Site should use minimal Water

mption

it needs to improve ‘ \

Electricity (1 week)

Electric + Gas Data

Dial showing Site Data
— click to go to
performance overview

Display Energy Certificate

How efficiently is this building being use ?

Sample Site

‘ More energry efficient

: C. . (&l
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g 40500 -
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consumption graph
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Pourered by TEAM Sigma
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" & http://10.0.14.105:3888

{2 UCLan Energy Dashboard

UCLan Web Dashboard — Performance

File Edit View Favorites Tools Help

|1 Dashboard

Performance Overview [J

Site name Total KWh (kWh)
£ Whart 443,505
%  computer Technology 24156
£ Arts Centre St Peters 42,481
£ vemon 284,495
£ Foster 74,104
£  Kirkham 73,772
£ Allen 63,716
£ Hanover 21235
£ Edward 31,177
£ Chandier 31,508
£ Moss 7,959
{3 Haris 43,008
& Fyide 21268
{3 Students Union 31,301
£ Livesey 7,959
£ Brook 343,054
{3 JBFirth 73,772
{3 sirTom Finney 84,961
£ Adelphi 122,703
£  Media Factory 15917
£ Vicloria 62,915
£ Leighton 15917
{2  Harington 62,584
£ Greenbank 63,716
& Darwin 21,268
& Library 2666
£ Maudiand 2052

Site Overview

Navigate back to

Total Gas (kWh)
164,007
21.490
000
284438
42.481
42,481
42481
0.00
0.00
7959

912,149

Total Electricity (kWh)
284,495
2666
42481
0.00
31623
31,202
21235
21235
3477
31508
000
43,008
21268
31282
0.00
284,498
31,202
42,481
80222
7.959
31623
7,959
31282
42,481
21268
2686
000

1,477,022

Choose columns

Total Water (m3)

0.01
058

29
0.00

89
0.06
29
100

559

Carbon digxide (tonnes)
205,162
26,545
]
355,623
53,118
53,118
53,12
11

17
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9,948
23

11

28
9,345
79,509
53,118
53,124
53,144
9,953
39,132
9,953
39,132
26,567
11

9,943

1,140,384

Total cost
0.00
6,899.35
0.00

0.00

0.00

0.00

0.00
2123510
0.00

0.00
7,958.60
0.00

0.00

0.00

0.00

0.00

0.00

0.00
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0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Powered by TEAM Sigma
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UCLan Web Dashboard - Analysis

@ TEAM Sigma

[i5] Dashboard | (| Performance Overview [ | [Z] Wharf Details (3 | [3] Vemon Details (I | (2] Douglas Hall Details £ | gl Analysis £

Name
Adelphi
Derwent Hall
Douglas Hall
Ribble Halls
Whitendale
Eden Hall
Arts Centre St Peters
Brook
Chandler
Computer & Technology C&T
Darwin
Edward
Foster
Fylde
Greenbank
Hanover
Harrington
Allen
Harris
JB Firth
Kirkham
Leighton
Library
Livesey
Sir Tom Finney
Maudland
Media Factory
Moss
Students Union
Vemon

Victoria
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v Period Selection

Comparing these 2 halls shows the
similar peaks in consumption

-

Ml Douglss Hall (Electricity - ki)
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il UCLan Desktop Gadget

« Setup on all computers across the UCLan network
« Each computer displays its current performance based on location

Ruth explains: “The gadget provides a quick overview of the
campus energy and water consumption so students and staff
can see if we are meeting our targets. This is the first time they
have had this information at their fingertips and we are hoping
it will see a positive change in behaviour.”

5 H |

Greenbank

Clicking on the Desktop Gadget takes you directly to the Web Dashboard

www.teamenergy.com
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onclusions

* Need to actively manage energy Iin buildings

» Correct reporting Is essential

* Engaging the occupiers is increasingly
iImportant

« > 30% savings are regularly seen to be possible
at low cost
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