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Annexures

Annex 1: Data used in constructing Variables used in Models

Variables Description___________
Gives ranges for when the home 
was built

ValuesYEARMADE
<1940; 194049; 50 59; 60 69;
70 79; 80 84; 85 89; 90 94; 95 
99; 2000 02; 2003; 2004; 
>2005

HHINCOME Gives household income ranges 
from all sources of income of all 
members of the households

<2,500,
2,500-15,000
15000-19,999
20000-49999
50000-100000
>10000

EL WATER Indicates whether or not a
household
uses electricity for heating 
water

Yes or No

ELFOOD Indicates whether or not a 
household uses electricity for 
cooking Yes or No

ELCOOL Indicates whether or not a 
household uses electricity for 
air conditioning Yes or No
Number of heating degree 
days

HD65
Values range from 0 to 11,465

Number of cooling degree 
days

CD65
Values range from 0 to 5,059
Values range from 180 to 
9,504

Total square footage of the 
home

TOTSQFT

Values range from 1 throughNumber that live in the 
household 

NHSLDMEM
15
Values range from 56 to 6,670Estimated cost of electricityDOLLAREL
Values range from 48 to
72,175_________________

KWH
Number of Kilowatt hours

Table 10: Variables used to construct the model
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Annex 2: Data sample 

HH Survey
userjd LHEC

lj 3.507403 -Sh-^THFoO-5
2 9.47662 0.133936 'o'"' ~W~ n 1 7’595387 _ 7- 3 9 876322 Mggjl if 0 0 2
4j 10.26239 ! 0.067016 “ 803106 2

ELWATER

00 0 0 0 85 10.26319 0.064764 0 0 1 1 7.685244 56 9.488881 00.13026 1 0 0
7 8.881003 
S] 9.897369 
9 9.938758

0 8
00.121768 00 0 2
00.066304 1 0 0 0 4
0!_______ Oj0.102182 1 1 8.525161r 4

10 j 8.947416 : 0.129813
ll| 9.342684j 0.07166
12) 9.448254j 0.124389
13 j 8.769973 0.1064
14 10.23602) 0.10337j
15 3.912473 0.097252
16 10-03197! 0.077464 
171 8.372631 0.155535

0 0 1 7.843456 1
1 0 0 1 7.452982 3

10 0 1 8.411833 5
0 0 6.7238320 1 1
0 1 0 1 7.738052 3 1 1
0 0 1 0 0 5 1 1
0 7.35628 21 0 1 1 1~r
l o o 0 0 1 0 0

Table 11: Sample data of household survey

Meter Readings

A B C 0
1 Date Time Voluge Hi
2 16/12/2012 17:24:00 214.64
3 16/12/2012 17:23:00 233.63
4 16/12/2012 17:26.00 233.29
5 16/12/2012 17:27:00 211.74
6 16/12/2012 17:2800 235.68
7 16/12/2012 17:29:00 215.02
8 16/12/2012 17:3000 215.09
9 116/12/2012 17:3100 215.22
10 16/12/2012 17:3200 233.99
11 ’ 16/12/2012 17:3300 233.86 
12)16/12/2012 17-J4O0 232.86 
13 16/12/2012 17:350 0 212.78 
14'16/12/2012 17:360 0 232.99
15 16/12/2012 17:3700 232.91
16 16/12/2012 1708.00 215.24
17 16/12/2012 17:390 0 237.14
18 16/12/2012 17:4000 216.73
19 16/12/2012 17:4100 237.06
20 16/12/2012 17:4200 217.13
21 16/12/2012 17^4300 215.84
22 16/12/2012 17:4400 232.69
23 16/12/2012 17:4500 210.98

0 1 17s 170

IS___ 37 0-4-------- 41-

Table 12: Sample meter readings
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Annex 3: Data analysis results

regress LHEC LkrelKwh Lowmidincoae Hidincose Highincome ELCOOL lsqftcool HHLIeai ELFCQD ELHATZR
Source SS df MS Husber of obs «= 

*■< 9, 4372) »
Prob > r 
R-squared

4382 
518.18 

= 0.0000
Model

Residual
1108.28402
1038.98574

9 123.142669 
.2376454114372

- 0.5161 
Adj A-squared = 0.5151 
Root MSE

Total 2147.26976 4381 .490132335 .48749

LHEC Coef. Std. Err. P>lt|t [9S4 Coaf. Interval]

LkrelKwh
-ovaidincome

Midincone
Highincone

ELCOOL
lsqftcool

HHMera
SLFOOD

ELWMER

-4.023989
.0834764
.1888893
.2614967

-1.435686
.2403184
.1315296
.1103893
.4411667
8.613538

-1611407
.0200018
.0216646
.0245255
.1228518
.0160395
.0050774
.0168293
.0169611
.0293135

-24.97
4.17
8.72

10.66
-11.69
14.98
25.90

6.56
26.01

293.84

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-4.339906
.0442626
.1464158
.2134143

-1.676537
.2088728
.1215753
.0773954
.4079144
8.556069

-3.708072
.1226901
.2313628
.3095791

-1.194834
.2717639
.1414839
.1433833
.474419

8.671008cona

Table 13: STATA output table for 9 variables

regress LHEC LkrelKwh Highincome lsqftcool HHMem

Source SS df MS Number of obs = 4382 
4377) = 696.79

= 0.0000 
= 0.3890

F( 4,
Prob > F 
R-squared 
Adj R-squared = 0.3885

.54747

Model
Residual

835.376673 
1311.89309 4377 .29972426

4 208.844168

Root: MSS2147.26976 4381 .490132335Total

[95% Conf. Interval]P>lt|Std. Err. tCoef.LHEC

-4.490795
.2277061
.067976

.1428815
9.032922

-5.188315 
.1431592 
.0592581 
.120919 

8.923352

-27.20 0.000
8.60 0.000 

28.61 0.000 
23.55 0.000

321.29 0.000

.1778929

.0215625

.0022234

.0056012

.0279444

-4.839555
.1854326

.063617
.1319003
8.978137

LkrelKwh
Highincome
lsqftcool

HHMem
cons

Table 14: STATA output table for 4 variables
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Model
Statistical model with 9 va- tables 

Statistical model with 4 variables 

System Statistical model 
variables

Constant (log) Value of Constant
8.61 0.93
8.97 0.95

with 4 10.9099 1.03

Value variance iin two four variable models (statistical package Vs system inbuilt) 

_ (1.03 - 0.95)
variance % = 8.86%0.95
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Annex 4: Interface 

Login Interface

The system is not designed in a way for public use. It’s specifically designed for the use of 

CEB officials as well as CEB customers.

authorised by the CEB. Anyone who wishes to use the system has to obtain the credentials 

from the authorities.

So the key administrative privileges will be

Figure 11: Login Screen

Household user home page

This page is showing the current electricity consumption in one second intervals. It is also 

able to show the household historical electricity consumption. Based on the current usage, 
customers would be able to calculate the cost for the total usage of the current month. It 

also gives an indication to the user whether he is using the electricity within the acceptable 

range or not.
mamHorn* Energy Monitor

i

}
:

l ‘ J

Calculal* You* MomW* BB

Figure 12: Individual home screen
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Consumer Category (code) j Domestic s
Number of Units 00

Number of Days So
| Calculate 1 f Reset

Your Electricity Rill

Block 01: [xx ]■!>« J Units —> O.QO!Rl

Block 02: !xx ]'!** J Units —> 0.00,Rl

Block 03: xx ] - [50C_ ] Units —> O-OOlRl.

Block 04: 'xx ] Units —> Too!RL

Block 05: |xx ]*!»[ j Units —> 0.00;Rl

Total Units Charge 0.00'RL

Fuel Adjustment Charge —> !" 0.00Rl

Fixed Charge 0.00;RL

Total 0.00| & "*RL

c^>
■A& c •
U£Figure 13: Bill calculator I S3

OsAdministrator home screen

Administrator is the person who could manage consumers. Once consumer details are 

entered to the system they will assign a unique username and password to check their 

present consumption. When the consumer is registered he/she should provide the list of 

electrical equipment that they used in the household. This should be verified by the meter 

reader and this should be updated atleast twice a year. The house location is verified by 

the meter reader with the spatial references.

r }[CmrwmfnoInnoUjofemiCni iConsumer Manager - Create New User

uwn

SssUIL.—
'i.1 -

i...:p
—..— — - i

Figure 14: Consumer manager
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Energy Monitor Grid

The Administrator is also able to check the individual energy usage in customers in any 

is able to narrow down the customers5 databasepart of the country. Energy monitor grid i 

into Grama Niladhari divisions. In a particular GN division it lists out all the users
registered and their present and past usages.

JJ

Energy Monitoring Grid
KMlLKBvfl

: Province:
3

Sro.i it g trows
S»rr?i

VlwrMtlwRH<mOwner None NIC
3 tfadiooa

Kdidsd

revel n«te

Cjl <svi* ddooc
5

3tore tCffllewl WW iiia7 1771 17171 Yxa» Owner Name NIC Addmi
StoiYtng I lo 53! 5 orinee

L -________
« Wwm nos a

.
■

•.r-.-'V.SJ.**-;

vzia&fii OBO«na^Bgadse

■ ^ Energy. Monltorina-Grid-^—.
| [j Year Uonm Ueler Reading Amount (

1 H n'3 3
| I 2013 4 452
j | 2013 5 457

mc~’ ----------rmssr~~'

Sit-iL

2M047

S3525

W532

Province:
j;aww« .53

jSwur "io. 3 ot!M
10

I •_
Sei-Oi

VWwIW^RwdhBOwner Name

<*V* WJ
tsOsdsd
tykhUWc
rewtnene
rnnoni

3
tolddeeesfsns

feewitert

i 4
N*i5

; s Vet

Va*WWI
Addrea*NICOwner NamID

« PWV. M b'snowing 1 io6d5crm«

........ ... ......... •'

Figure 15 : Energy monitor grid

Total Energy OerundEanomeWc UoflelConsumer UanagerEnergy Uonilortng Grid

Econometric Model Calculation
Income SqftetCool HHMsmbetslzij HEC
& 7-59 12______ _____Si
T 713 4_______ 9A_______M______

^ c‘liZIitllJ

Belt Fit ( Constant)Cost KWh 
Equ.1: p.12 
Equ. 2: 13 ~
Equ. 3: jo7 ' ' " 
Equ. -I: 05 _
Equ. 5: 05 ^
Equ. 6:
Equ 7:
Equ. 8:
Equ. 9.
Equ. 10:
Equ. II:
Equ. 11 
Equ. 13:
Equ. U:
Equ. 15:
Equ. 16:

1 23 03
0 8 10.2

1921021,7.68

-
"C.

r
r—

j
[55555] fSS5]

Multiple lineai Rejreiston Equaaoa (V)“ 10 8358 • 6!M >1» 0.4M6J4 C • 6.'

Figure 16: Econometric model
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Total Energy Demand

The Administrator i 
in each and 

could track when the

is also able to monitor total energy demand and the p 

every province, district, and DS division. This is a monitoring tool that CEB

consumer over consumes electricity than his maximum demand. If a 
particular dashboard shows it would guide by selecting the locati 
and their exact location.

resent consumption

ion to the particular area

Western Province !
Real time Electricity consumption Vs Max Demand (XX OS/ XX CN) = '€00

•:
!lily2 400

2 r.£ I 's100 —
3 too \i

rtp100
■! !
- :

:j Posoo-oo co-op ooioooc-ooi iooqoo otr-oooooon-o ocooo<ioq3 00051000 ao.osxo coco omo moo otto coop 051000 cj.ioso woo llTOOOSOi;i^~C>Qi:» :

I Aciuil Uiage Maximum Demand -CS- National Demand -#r tccnomrtnc Value j

__

Figure 17 : Total Energy Demand in Two provinces

jf tfcMwra Gfd F Ca«-»Uiia^i

Econometric Grid
! Hir IlMOLfl

-I conometric, (n,1 User A IlyOnd Cuph

IIU —

»34)

| * fr.11«... Vive j

Figure 18 : Locations

76



Annex 5: Project Management

Project management is needed to ensure that the Project is on time as well as to ensure that 
Pn.,.0, ,h= underlined object, corn™,, wi„ be incorporattd [27].

methods have been applied fo, evaluating the pmgress of the assignment and this is

accomplished through the following key steps:

• Project Status reviews - Monitoring progress against 
deliverable schedule

• Monthly Progress reviews

• Full Reporting and control for Projects

• Formal change control procedures

a project plan baseline and

Annex 5.1 Status reports

The status report was provided for the panel as Interim Report which captured the following 

information [28].

• Project design

• Current status of project

o Schedule 

o Scope

• Cumulative trends - Control chart

• Problems and issues

• Actions and resolutions

detailed Monitoring & control plan used and control chart for project status tracking 

attached in Annex 5.8.
The
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Annex 5.2.: Project Problem Reports

A simple form based procedure will be initiated at th 

track and resolve all problems and i e commencement of the project to log, 
issues that arise during the course of the project [29],

Project Problem Repom m,y be „,ised by ,ny ^ te>m ^ ^ ^

any aspect of the project. They most be reviewed by a Project Manage, or delegated person 

before being logged.

Examples include:

• Application software problems/errors

• Uncertainty over user or business requirements

• Alternatives for meeting user or business requirements

• Disagreement between project team members

• Schedule/resource problems

• Changes to project scope.

Project problems and/or issues logged through this procedure may be addressed in a number 

of ways

This was responsible for maintaining the Project Problem Reports' log. CEB could use the 

log on an ongoing basis after completion of the project as part of any internal support 

arrangements

Annex 5.3.: Change Control

Notwithstanding all the care taken to work out a detailed plan of execution, changes do
functional requirements, priority, and architecture and tooccur, more often than not, to 

many other parameters of the project. However, such changes have to be effectively

controlled so as to minimize their impact on the deliverables. Changes have to be
the deliverables. This is theto minimize their impact oneffectively controlled so as 

objective of successful Change Management.

78



Annex 5.4.: Quality Ma nagement

It’s the responsibility of the student to
ensure that required quality standards are maintained

was rectified & resolved on site and all deviations 

e supervisor for prior approval

at all levels. Any minor quality i 

were to be informed to th
issue

Annex 5.5.: Risk Management and Risk mitigation strategy

Risk Management during implementation involves identifying all the risks associated with

the nature and complexity envisaged, and the control measures defined to 

risks.
manage these

The risks associated in the implementation process and have taken counter measures to 

minimize the risk impact. Some of the issues relating to risk management for the system 

are attached herewith:

• Complexity resulting from the number and variety of activities.

• Need to see the impact on the solution.

• Visible and specific nature of the end product, that is, processes that work or does 

not work.

• Indefinite nature of the starting point.
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Annex 5.6.: Scenario analysis

The scenario analysis [30] conducted based 

of the event” is given below.
on the “Probability of the event” and “Impact

Risk Assessment

Delays in approval process with the CEB 

and Sustainable Energy Authority 

Low management commitment 

Delays by CEB users/ Department Heads 

in providing information/ feedback/ 
acceptance

Unrealistic expectations on project 
outcomes/ benefits

Likelihood Impact Risk factor When

2 2 4 Start-up

Execution3 2 6

2 2 4 Execution

4 3 12 Implementation
IT competence and experience of

researcher 3 3 9 Implementation
Lack of knowledge of the business sector 

(CEB functionalities) 2 3 6 Planning

Lack of clarity in the policy decision on 

security and user accessibility structure Execution3 93

Table 15: Likelihood and impact of identified risks
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Annex 5.7.: Risk Mitigation Plan

Project Risk Severity Potential Impact on 
the Project Risk Mitigation Plan 

Mobilization of the resources
Delays in approval 
process with the CEB 

Sustainable 
Energy Authority

High The timely 
commencement of the 
project hinges on the 
speedy mobilization of 
the Core team. Delays 
in mobilization thus 
pushes the project 
schedule
equivalent duration

and

by an
Low
commitment

management Medium The project success
depends to a large 
extent

Student
complete the project kept at a 
higher level

motivation to

theon
commitment

Delays by CEB users/ 
Department Heads in 
providing information/ 
feedback/ acceptance

High This would adversely
affect the 
schedule

Instructions from top
management to all department 
heads CEB to provide 
information in the required 
time frame.

project

Unrealistic
expectations on project 
outcomes/ benefits

High This would adversely
affect the acceptability 
of project outcomes

Clear communication on 
project scope to all concerned. 
Well-defined user
expectations in the form of 
User Requirement document. 
Deep involvement and 
ownership of users in defining 
the To-Be processes and 
system requirements.

Team would assess and freeze 
the scope on project sign off 
as the base line. However 
there could be a need for some 
change in the business process 
due to business compelling 
needs.  _____

Lack of top 
management drive

MediumChange/ Creep in 
Scope

CEB will involve consultants
with domain expertise and 
background in the project. 
This will help in 
implementation in reduced 
time frames.

Long time in
understanding the 
business process will 
delay
implementation 
schedules.

LowLack of Consultant’s 
knowledge of the 
business sector the

CEB would help in providing
the necessary inputs in 
designing the policy relating 
to security and access controls 
at various levels.

Security policies of the
system

LowLack of clarity in the 
policy decision on 
security and 
accessibility structure

user

Table 16: Risk mitigation plan
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Annex 5.8.: Status reporting and controlling

Project Status Tracking & Repnrtinf.

To ensure that the Project is on time 

the underlined objectives, fortnightly 

arranged [31].

and budget as well as to ensure that the Project 

progress review meetings with supervisor
meets

were

Fortnightly either met / had a conference meeting the Supervisor to discuss on the 

well as the future action plan and issues to be addressed.
status as

Control chart

Given below is the format of the Control chart that will be used for the project [32].

+20%

Outer Control Limit

Inner Control Limit
+10%

Schedule Variance 
Percent

/
/

0% /
JulyJuneMayiril/MarchFeb

-10% Corrective
Action

Required

Inner Control Limit Cost Variance 
Percent

Outer Control Limit

■Planning-M--Definition-20%

Jan

Figure 19: Control chart
O
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