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Energy Audit Checklist

Practical Checklist and Forms for Household and Small and Medium-Sized
Enterprises Site Inspection

This document was developed as part of the Sustainable Energy and Economic Development
in Jordan (SEED) project’s endeavor to serve the coming generations of energy efficiency and
renewable energy (EE&RE) audit specialists and engineers in Jordan. It aims to boost the
capacity of EE&RE talents across the sector.

We thank all who helped prepare this tool within the SEED team, partners, local communities
and volunteers, and government entities. SEED wishes the readers success in the audit
process and utilization of this document.

The SEED project does not hold responsibility for any of the contents of this tool. Proper
training and knowledge is expected from the user to effectively utilize this tool as part of the
energy audit process. We recommend referring to SEED's energy efficiency book titled
"Energy Efficiency and Saving" as a complementary reference.

This document is to be utilized by a specialized technical team as a checklist when
undertaking an energy audit site visit - level 1 & 21. It serves as a guide for the team to ensure
thoroughness and accuracy of the assessment.

e Part 1 contains the forms to be filled out by the team reflecting required items. A
clarification video was prepared explaining those requirements.

e Part 2 contains an introduction about ISO 50001:2018 Energy Management Systems.
This section intends to brief interested entities about this certification and how it is
related to the scope of energy audits.

e Part 3 clarifies the meaning of each item indicated in the audit form to successfully
complete the energy audit.

1As per ASHRAE definitions, energy audit levels are three:
Level 1: walk-through analysis, Level 2: energy survey and analysis, Level 3: detailed analysis of capital-intensive
modifications.
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General Info:

Day

Facility Name

Facility Location

Site Representative

Building Ownership

Age of Building

No. of Floors

No. of Occupants

Has an energy audit
been performed
previously for this
facility? If yes,
reviewing the study is
recommended
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Part One - Energy Audit Form

Name:
Contact No.:
Contact E-Mail:

Relation to Facility Owner:

No. of Buildings

Area

Avg. Hours of
Operation

Are there any
renewable energy
solutions already

available at the facility
(PV, SWH, LED)?
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Energy Consumption:

Avg. Monthly
Electrical
Consumption

Electricity Subscription
No.

Main Circuit Breaker
Location

Main Circuit Breaker
Capacity

No. of Electrical
Phases

Main Cable Cross-
Sectional Area

Condition of Electrical
Wiring & Frequency of
Electrical Faults

Avg. Yearly Fuel
Consumption

Maintenance
Frequency

Main Distribution Board Readings
R-Y R-B Y-B R-N N-E R-E
Voltage (V)
R Y B N E

N-E E to Enclosure N to Enclosure
Resistance (Q)

Heating Method

Type Avg. Yearly Avg. Yearly Cost of
(Gasoline, Diesel, LPG) Consumption Consumption
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Main Electrical Appliances

Capacity Hours of Days in Months in

i ; . C t
(Watt) Operation Operation | Operation omments

Appliance Location  Quantity

Water Pump
Water Cooler
Television
Electric Domestic Water
Heater
Electric Water Kettle
Refrigerator
Fan
AC Unit
Electrical Heaters
Computer
Others

Air Conditioning

Hours of Days of Months of

R A tit C it
SOITLAEE Quantity apacity Operation Operation Operation

Lighting Fixtures

Lighting
Intensity
Measurement
(lux)

Lighting Lighting Lighting
Fixture Type  Fixture Rating Fixture
& Quantity (Watt) Condition

Volume of

Room/Area Room (I*w*h)
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Window Condition

Window General
Specifications

Door Condition

Door General
Specifications

Building Outdoor
Conditions

Building Indoor
Conditions

Building Roof
Conditions

Facility General
Information
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Window & Lock Functionality:
Frame on Track:

Air Gaps:

Insulation:

Window Screen:

Glazing:
Insulation:

Door & Door Handle Functionality:
Air Gaps:

Insulation:
Automatic Closing:

Cracks:
Entrances:

Cracks:

Humidity:

Accessibility to Roof:
Free Space Area:
Insulation:

Humidity or Ponding:
Obstacles:

Guard Presence:

Safety of Surrounding Areas:
Accessibility to Facility:

Exposure of Rooftop to Surrounding:
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No. of Window Window No. of Door Door Size Sinks

R A i g . of
oom/Area Windows  Condition Size (I*w) Doors Condition (I*w)

Qty Hot/Cold
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Recommendations

General Notes
7




SEED Ol 5 dol s iunoll E8lallg &) 2La i8Ul dyoiil Egydio

Sustainable Energy and Economic Development Project in Jordan

Sketch of Building & Rooftop (Indicate South)
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Part Two - I1SO 50001

ISO50001:2018 specifies requirements for establishing, implementing, maintaining, and
improving an Energy Management System EnMS. The intended outcome is to enable an
organization to follow a systematic approach in achieving continual improvements of energy
performance and the EnMS.

ISO50001:2018 addresses both energy performance improvements and a management
system approach to managing energy. The EnMS utilizes interrelated elements such as
energy performance indicators EnPls and energy baselines EnBs as means to demonstrate
measurable improvements in energy efficiency or energy consumption related to energy use.

According to the above structure of clauses related to ISO 50001:2018, the Energy Baseline
EnB is detected and evaluated by conducting an Energy Audit/Review.

Energy Baseline

The organization shall establish an EnB using the information from the energy review. Where
the organization has data indicating that relevant variables significantly affect energy
performance, the organization shall carry out a normalization of EnPl value(s) and
corresponding EnB(s).

Energy Audit/Review

The organization shall develop and conduct an energy review. To develop the energy review,
the organization shall:

1. Analyze energy use and consumption based on measurement and other data:
e |dentify current types of energy
e Evaluate past and current energy use(s) and consumption
2. Based on the analysis, identify significant energy uses SEUs
3. For each SEU:
e Determine relevant variables
e Determine current energy performance
e |dentify the person(s) doing work under its control that influence or affect the SEUs
4. Determine and prioritize opportunities for improving energy performance
5. Estimate future energy use(s) and energy consumption

The energy review shall be updated at defined intervals, as well as in response to major
changes in facilities, equipment, systems, or energy-using processes.

The organization shall maintain documented information according to ISO requirements on
the methods and criteria used to develop the energy review and shall retain documented
information of its results.
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Part Three - Definitions & Clarifications

Source

Measuring Devices Technical Team

Description

Clamp Meter: measures
voltage, and resistance
Lux Meter: measures lighting intensity

current,

Laser Distance Meter: measures
distance, area, and volume

Laser thermometer: measures
temperature

Temperature logger: records

temperatures for specific durations

Hints

Facility Location Facility Location

Extract actual facility location using a
smartphone/device to be saved for
reference.

Google Maps application/any other
application that provides exact location
coordinates.

Building Ownership

Site
Representative,
Building
Ownership/
Register
Documents

Age of Building

No. of Buildings

No. of Floors

Who is the owner of the building? Is it
private or public?

How old is the building? What year
was it built?

How many buildings are included in
the study?

No. of floors in the facility.

Site
Representative,
Building Register

What is the area of the inspected
space?

Verify any recorded data with the site
representative before beginning the
assessment.

No. of Occupants

Site
Representative,
Inventory of

Employees/
Average Hours of Building
Operation Occupants

What is the number of occupants of
this facility?

How many hours is this facility in
operation?

Verify any recorded data with the site
representative before beginning the
assessment.
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Average Monthly
Electrical Consumption

Electricity Subscription
No.

Avg. Yearly Fuel
Consumption

Maintenance
Frequency

Main Circuit Breaker
Location

Main Circuit Breaker
Capacity

No. of Electrical Phases

Main Cable Cross-
Sectional Area

Condition of Electrical
Wiring & Frequency of
Electrical Faults

Main Distribution
Board Readings
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Site
Representative,
Electricity Bills,

Fuel Invoices

Average monthly electrical

consumption at this facility.

What is the electricity subscription
number/type?

What is the average fuel consumption
at this facility?

Site Inspection

How often does this facility undergo
maintenance?

Specify the exact location of the main
circuit breaker.

This information is useful if a PV system
is connected later on.

Specify the type and capacity of
breaker (MCB, MCCB, Isolator Switch,
etc..)

Pictures of breakers and main
distribution board should be taken and
should include the labeling on the
breakers.

What is the number of phases of the
electrical system?

Specify: single or three phase.

What is the main distribution board
main cable cross-sectional area?

The cable cross-section may be
indicated on the cable itself or may be

identified based on experience.

Site Inspection,
Information from
Facility Occupants

What is the condition and state of the
electrical wiring/components? How
often do electrical faults happen?

A visual inspection of the wiring, bus
bars, burnouts, melting points, etc. can
be done.

Site Inspection

What are the main distribution board
(MDB) instantaneous readings for
voltage, current, and resistance?

MDB readings can be taken directly
from MDB meters or using measuring
devices. Wear a helmet and electrical
safety gloves. Measurements must be
done by experienced personnel.
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Lighting Fixture Type

Lighting Fixture
Condition

Lighting Intensity
Measurement

Window Condition

Window Dimensions
(length*width)

Window General
Specifications

Door Condition

Site Inspection

Specify the type of lighting fixture.

Typical Lighting Fixture Types:

2x36W T8 120 cm, 1x36 T8 120 cm,
1x36W T8 60 cm, 4x18W T8 60 cm,
Halogen, Incandescent lamp, CFL, LED
type (LED T8 120 cm, LED T8 60 cm, LED
bulb, LED panel, LED flood light).

Is the lighting fixture operating
properly? Does it have a cover? Test if
the electrical line is connected or if it
needs to be changed. Test the socket,
as it plays a major role in the lifetime
of the lighting fixture.

In some facilities, light fixtures have
covers for safety or aesthetic reasons.
This helps with choosing an alternative
technology. It is important to take into
account the effect the cover has on
lighting intensity.

Lighting intensity is measured using a
lux meter, taking into consideration
measuring it on the working surface
level.

It is important to measure lighting
intensity to verify if the space requires
more lighting or if the current lighting
intensity suffices.

Is the window functioning properly
(open/close)? Is the window frame on
the track? Is the lock functional? Does
the window frame have air gaps?
Inspect the window insulation. Is there
a window screen? Is it in good
condition or requires change?

It is possible to indicate the percentage
of malfunctioning windows.

Specify the number and size of the
windows in each room. Indicate the
location of the windows.

Indicate the type of glazing

(single/double) and insulation.

All windows that require improvement
should be photographed.

Do the door, door handle, and lock
function properly? Does the door
need to be changed or painted? What
material is the door made of? Does the
door frame have any air gaps?

All doors that require improvement
should be photographed.
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Door Dimensions
(length*width)

Door General
Specifications

Building Outdoor
Conditions

Building Indoor
Conditions

Building Roof
Conditions

General Notes

Recommendations

Rooftop Sketch
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Site Inspection

What are the dimensions of the door?

Standard door dimensionsare2m x 1 m.

Indicate the type of insulation of the
door frame and whether a door closer
or automatic closing is available.

All doors that require improvement
should be photographed.

Indicate the quantity of sinks and
whether hot water is available.

It is important to note the locations of
water sinks in the facility as this helps in
determining locations and amount of
solar water heaters.

Indicate the condition of the building
entrances and structure.

Photographs may be taken to support
the notes.

Are there any cracks or humidity? Do
the walls need painting?

Photographs may be taken to support
the notes.

Verify: roof accessibility, free space
area (subtracting shaded area,
parapets), roof top insulation (cracks
in insulation, humidity, water
ponding), obstacles on the roof (water
tanks, blocks)

Photographs may be taken to support
the notes. This documentation helps if a
photovoltaic solar system is installed. It
is important to assess the structural
integrity of the rooftop, and for that, a
geotechnical assessment may be
required.

Any notes or additional information.

General comments like water shortage
and electricity outages can be
mentioned here.

Recommendations for the
implementation of renewable energy
and energy efficiency solutions.

Examples: photovoltaic (PV system),
solar water heating (SWH) system, LED
lighting, and inverter-type air
conditioning.

Plot a simple sketch of the building &
rooftop, indicating shaded areas,
obstacles, available area, number of
roofs, and the possible location to
install a solar system. Record the solar
irradiance.

Indicate the direction of the south on
the sketch using a compass or mobile
application. A solar radiation meter can
be used to record solar irradiance at the
site.




