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Preface

ment System (EnMS) when we have already implemented ISO 14001 Envi-

ronmental Management System (EMS)?” Energy is part of an EMS. Energy
is an aspect that is nonrenewable and a must for every organization to have. In
ISO 14001 EMS, it is easy to focus on hazardous materials and aspects that have
considerable risk in the workplace. Energy use can be easily overlooked, and
even when it is considered for an objective and target (O&T), important questions
such as what are the significant energy users (SEUs), what can we do to reduce
their impact, and what are the variables that affect energy use are not answered.
ISO 50001 EnMS allows an organization to focus on reducing energy consump-
tion through establishing a compelling energy policy, establishing legal and other
requirements and ensuring that they are being met, and conducting a comprehen-
sive energy review that identifies energy efficiencies, energy conservation efforts
implemented, and O&Ts with energy action plans that, when achieved, move the
organization toward meeting its energy policy. For manufacturing companies,
energy costs impact both the cost to produce the product and the product price.
For government organizations, energy reduction is mandated by executive orders
such as Executive Order 13423, “Strengthening Federal Environmental, Energy,
and Transportation Management,” and Executive Order 13514, “Federal Leader-
ship in Environmental, Energy, and Economic Performance.” Everyone benefits
from reducing energy consumption, from the environment to the economic health
of companies. ISO 50001 EnMS can be implemented by itself or with other ISO
standards such as 9001 and 14001, or with OHSMS 18000. The choice is yours—
let’s make this a better place to live and work and with less cost.

S everal people have asked me, “Why do we need ISO 50001 Energy Manage-
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Chapter 1

Introduction to ISO 50001 Environmental
Management System (EnMS)

ENERGY COST

In the United States, around $500 billion a year is spent on energy. In the world,
industry consumes 51% of all energy produced. Energy costs represent up to 30%
of corporate operating expenses.! The US Green Building Council estimates that
commercial office buildings use, on average, 20% more energy than needed.? This
is an astounding dollar loss for the industry that is due primarily to the fact that
management does not know where the waste is occurring and what to do to elimi-
nate or reduce this loss. By implementing an Energy Management System (EnMS),
to include monitoring energy use, analyzing the data, and implementing counter-
measures, companies can save hundreds of thousands of dollars each year. Trans-
forming a company’s facilities into high-performance buildings positively impacts
the environment, employee productivity and well-being, and the company’s bot-
tom line.?

ENMS STANDARD

The ISO 50001 EnMS standard was published in June 2011. ISO 50001 defines an
EnMS as “a set of interrelated or interacting elements to establish an energy pol-
icy and energy objectives, and processes and procedures to achieve those objec-
tives.” The new standard used ISO 9001 Quality Management System (QMS) and
ISO 14001 Environmental Management System (EMS) as guides in its develop-
ment. ISO 50001 EnMS provides a road map and path for continually improving
energy performance. In the past, projects to reduce energy use were identified,
funded, and implemented. They were not usually tied to the organization’s vision
or strategic goals or objectives and involved only a few departments (e.g., engi-
neering, contracting, and facilities personnel). This is often called a technical
approach or method. ISO 50001 EnMS involves not only the technical but also an
administrative or management approach in that top management and all the orga-
nization’s employees and contractors are tasked to reduce energy use.

Using an ISO standard as a guide for implementing your program has many
benefits. First, it will help you identify opportunities to reduce energy use. It will
assist you in putting appropriate operational controls in place. It will force you
to understand your current energy usage and its related costs, and to look for
ways to reduce your energy costs and consumption. It will help you gain man-
agement support and commitment and will help you explain to all the staff their

1



2 Chapter One

roles and responsibilities. It will help you to be in better compliance with legal
and other requirements. Your present metrics will be increased to help measure
your total energy performance. It will enable you to put into practice procedures
and processes to improve your design and procurement efforts in relationship
to energy management. Most importantly, it will help you improve your energy
performance, decrease your energy costs, and continually improve your EnMS. You
may decide later to become certified as to conformance with the standard, after
you have weighed the advantages and disadvantages of doing so.

INTEGRATION OF ISO STANDARDS

Thousands of organizations have implemented ISO 9001 QMS and/or ISO 14001
EMS. Many of the elements required in these two standards are similar to the
requirements of ISO 50001 EnMS. Many companies implement ISO 50001 EnMS
by consolidating it with their existing ISO 9000 or 14000 standards (integrating
ISO 50001 EnMS with ISO 14001 is demonstrated in Chapter 8). By doing so, all
requirements are covered, and maintenance of the two standards can be done
more efficiently than maintaining each standard separately.

A HYPOTHETICAL COMPANY, QVS CORPORATION,
IS USED TO DEMONSTRATE IMPLEMENTATION

There are two approaches for demonstrating how to plan, develop, implement,
and maintain an EnMS. The first approach is to use several different types of com-
panies and show what each did in its application. The second approach—and the
one chosen by the author—is to create a hypothetical company that possesses
several different types of facilities, thus symbolizing implementation in several
different organizations. This will require creating specific requirements and doc-
umentation such as meeting agendas, minutes, objectives and targets (O&Ts), a
communications plan, an energy policy, and other requirements. These documents
can serve as guides for any organization in planning, developing, and implement-
ing the ISO 50001 EnMS standard.

QVS Corporation is a company located in Gun Barrel City, Texas. Its facilities
include a headquarters building with a large data center, a distribution center, and
three plants with different missions and products produced. The structure of this
company allows the author to show how to implement the standard in multiple
locations where different issues are identified and overcome to achieve an excel-
lent and effective EnMS. Applying the standard to these facilities provides experi-
ences both with facilities that have seasonal electricity and natural gas usage and
a facility that has almost constant energy use (the data center).

The structure followed in this book is straightforward:

1. Present the ISO 50001 EnMS requirement. (This is what the standard requires.)

2. Provide an operational explanation. (This is what the standard means and
how any organization can implement processes to meet the intent and letter
of the requirements.) This section describes which processes are necessary to
conform to the standard and provides general guidance for all managers.
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3. Include the forms, templates, and records needed. (Blank documents or
templates to indicate data required to (a) implement the processes, plans,
and process descriptions and (b) demonstrate completion of the processes
described and how to document your activities.)

4. Develop and show the QVS Corporation example of implementation.
(Examples of specifics include completed forms and templates showing how
one company implemented processes to meet the requirements and how it
documented the implementation.)

ENMS PHASES AND ELEMENTS

An EnMS has five phases, as shown in Figure 1.1. The five phases are supported
with 23 elements, as shown in Figure 1.2.

To fully implement an EnMS, all 23 elements need to be achieved and docu-
mented with the information required by the standard. This book provides the
standard’s explanation of each of the 23 elements, the author’s interpretation of
what is required, and the forms, templates, plans, processes, and other meaningful
information needed to comply with or satisfy the standard requirements.

Management commitment and involvement is an important part of meet-
ing the standard. Developing a plan, implementing it, and checking for progress,
results, or barriers are also major requirements. To simplify, ISO 50001 EnMS
requires the following:

. Management responsibilities
. An energy policy
. An energy process plan to achieve the energy policy

1

2

3

4. Animplementation plan and execution

5. An evaluation or “check” to ensure everything is going as planned
6

. Management reviews (take action)

Policy
Management . Continual Planning
review improvement
Checking and Implementation
corrective action and operation

Figure 1.1 How does an EnMS work?
Source: “ISO 50001,” Wikipedia, last modified October 29, 2013, http://en.wikipedia.org/wiki/ISO_50001/.
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General requirements

Management responsibility
Roles, responsibility, and authority
Energy policy

Management review outputs

Management review inputs Planning

Review of the EnMS by Energy review/profile

top management Legal and other requirements

O&Ts and action plans

Nonconformities and Awareness, training, and
corrective, preventive, and competence
improvement actions Check Do Design
Control of records Operational control

. Documentation requirement
Management system audit q

Communication
Evaluation of legal/other compliance Purchasing

Monitoring and measurement Contingency planning

Figure 1.2 The EnMS elements.
Source: “ISO 50001,” Wikipedia, last modified October 29, 2013, http://en.wikipedia.org/wiki/ISO_50001/.

These six areas comprise the plan-do-check-act cycle.> The book is organized to
cover each of these.

ENMS STAGES

An EnMS has four stages, as shown in Figure 1.3. What is involved at each stage,
and what is the composition of each stage? How is the sustaining stage different
from the maintaining stage? These are important questions that are answered here.

The first stage is planning and development. In this stage, management
commitment is received and an energy champion is appointed. An energy
cross-functional team is assembled and put into place. The document system is
established. The energy review is accomplished, achieving an energy profile, the
scope, significant energy users (SEUs), SEUs’ variables, and energy efficiencies.
Procedures and required plans are developed. The time frame for this stage is nor-
mally six months, but it can be accelerated to be completed in one month.

The second stage is implementation. In this stage the O&Ts are implemented.
Meetings are held by the energy team to monitor progress of the O&Ts and the
energy performance indicators (EnPlIs). The measuring and monitoring list is
reviewed at least quarterly. Deficiencies are corrected when noted. The time frame
for this stage is normally six months to a year and then ongoing with new O&Ts.
With extra effort, this stage can be accelerated to be completed in two months.

The third stage is maintaining. In this stage a management review is conducted
and management provides feedback on how the EnMS can be improved. The legal
requirements are evaluated for compliance. A self-inspection is performed, and
corrective action reports (CARs) or preventive action reports (PARs) are written
and resolved. A second-party audit is conducted. The time frame for this stage is
normally about three years, with no accelerated implementation.
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First stage:
Planning and
development

Second stage:
Implementation

Third stage:
Maintaining

Fourth stage:
Sustaining

Figure 1.3 The EnMS stages.

The fourth stage is sustaining. The sustaining effort uses fewer resources
than the maintaining stage, but every effort is made to meet all the mandatory
standard requirements, such as maintaining documentation, evaluating legal
requirements, conducting a self-inspection every 12 months, and conducting man-
agement reviews at least once a year. The frequency of the energy team meetings
could go from monthly to quarterly or twice a year. The number of O&Ts required
will probably be reduced. Team members, including the team leader, likely will
have changed during the three previous stages, so efforts to keep an active team
together will increase. There is not a set time frame for this stage, because it is seen
as a journey, not a destination. Thus, it will continue as long as management is

committed.






Chapter 2

Requirements

GENERAL REQUIREMENTS
ISO 50001 EnMS Standard

Purpose: To establish the general requirements for an EnMS, such as establish the
system, document what you do, implement the system, and maintain and continu-
ally improve it in accordance with ISO 50001 EnMS.

General requirements characteristics: Establish the specific boundaries and scope of
the EnMS and determine and document how the standard will achieve continual
improvement of its energy performance and the EnMS.

Operational Explanation

The general requirements expect an organization to go through all the stages of an
EnMS. Define the scope and boundaries of the EnMS so everyone knows what is
included and what is not.

The boundaries and scope help focus efforts where needed and are essential
for any future audits. The PDCA cycle, shown in Figure 1.2 in Chapter 1, should
be reviewed by top management. Following this cycle will ensure that continual
improvement is achieved. Top management must commit to fulfilling its roles and
responsibilities as spelled out in the standard, and provide leadership and sup-
port when and where needed. The EnMS must be planned, implemented, and
maintained, and improvements must be continually attained over time. All key
elements, documents, and records must be documented and made available to
interested personnel in the organization.

Forms, Templates, Processes, and Plans to Meet the Standard
e Write a description of the organization’s scope and boundaries

e Use a central documentation system such as Microsoft SharePoint or the
organization’s IT operations system

e Use the PDCA cycle to continually improve processes and energy performance
and document

e Complete all phases and elements with appropriate actions, document, and
continually improve
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QVS Corporation Example of Implementation

QVS Corporation’s boundary is the fence surrounding its property in Gun Barrel
City, Texas. This area includes the headquarters building, the distribution center,
and the three plants. This information was given in a statement that was included
in the minutes of the top management meeting on ISO 50001 EnMS and docu-
mented under scope and boundaries in the company’s Microsoft SharePoint sys-
tem for the EnMS. The meeting minutes also show top management’s decision to
implement ISO 50001 EnMS and its commitment to ensure that implementation is
successful. The minutes were documented in the centralized Microsoft SharePoint
system under 4.1 General Requirements. The company plans to use the PDCA
cycle and follow the EnMS stages shown in Figure 1.3 and in the documented
minutes. All the elements should be addressed and documented in the company’s
central file on Microsoft SharePoint.

MANAGEMENT RESPONSIBILITIES
ISO 50001 EnMS Standard

Purpose: An EnMS cannot be successful without management commitment and
action. The standard outlines things that management must do.

Top management characteristics/actions: First, management must establish, com-
municate, implement, and maintain an energy policy, and it must provide the
resources required to develop, implement, maintain, and continually improve
the EnMS. Second, management must define the scope and boundaries of the
EnMS and communicate to all employees and contractors the importance of
energy management. Third, top management must appoint a management rep-
resentative and allow the establishment of an energy team. The management
representative and the energy team will be responsible for the day-to-day energy
management activities. They will develop EnPlIs and ensure that the results are
measured periodically. Top management will incorporate energy considerations
in long-range planning to include strategic planning and will perform man-
agement reviews. Management reviews can be delegated to the management
representative.

Operational Explanation

Without management commitment and support, the EnMS will not be imple-
mented successfully nor will any real improvements in energy performance be
realized. Some staff members may try to get the EnMS going on their own, but
without any real management support, it will not get off the ground. In imple-
menting ISO 50001 EnMS, members of top management must talk the talk and
walk the walk. They must be enthusiastic in the journey; communicate the energy
policy, progress, and results; and ask for and receive everyone’s involvement in
reducing energy use. They must support essential O&Ts and reasonable projects
with excellent payback by providing essential resources. They should support
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management reviews or have their management representative do so. They
should ensure measures are in place that show progress and results. Specifically,
the head of the organization and top management have the following roles and
responsibilities:

1. Develop, implement, and maintain the EnMS

2. Review and approve the essential documents written and issued and
decisions made by the EnMS team

W

Provide adequate resources for implementing the EnMS

.

. Conduct management reviews

5. Communicate the importance of energy reduction and encourage employees
to support efforts to conserve energy

S

Ensure appropriate EnPls are in place

N

. Ensure energy is a consideration in all long-term planning

Forms, Templates, Processes, and Plans to Meet the Standard

¢ Examples of top management speeches encouraging participation in and
support of the energy policy

Copies of the agenda, minutes, presentations, and sign-in sheets for
management reviews

Central document control system showing that plans, O&Ts, completed
records, and live documents are in place

Approved O&Ts, energy action plans, and projects

* An energy team chartered and functioning with agendas and meeting
minutes

Current EnPIs visible to the organization’s people and documented to show
results at different time intervals (monthly, quarterly, or semiannually)

QVS Corporation Example of Implementation

The head of QVS delegated the responsibility of appointing a management rep-
resentative (called the energy champion) to the Strategic Council. The energy
champion is responsible for managing the day-to-day EnMS activities, appoint-
ing and overseeing the energy team, approving EnPlIs, recommending projects to
the Strategic Council, and conducting management reviews at least once a year.
The Strategic Council established the scope and boundaries for the EnMS when it
approved implementation of the EnMS. The scope and boundaries are the head-
quarters building; Plants A, B, and C; the distribution center (Plant D); and every-
thing inside the fenced area of the complex in Gun Barrel City, Texas. The energy
champion ensured that a central document control system was set up on Micro-
soft SharePoint that contains all EnMS documentation. He had the IT department
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design the system and put it in place, and then he assigned the energy team,
especially the document control officer, to maintain it. All team members and the
energy champion have access to any document.

MANAGEMENT REPRESENTATIVE
ISO 50001 EnMS Standard

Purpose: Define the management representative (who has skills and competence)
roles, functions, and commitments.

Management representative characteristics/roles: The management representative
functions as the energy champion for the organization, ensuring that the EnMS
is planned, developed, implemented, maintained, and sustained with continual
improvement in accordance with the standard. He or she must identify appro-
priate personnel to serve on the team or perform energy management activities,
along with periodically reporting to management the status, health, and perfor-
mance of the EnMS. In addition, the energy champion shall ensure planning of
energy management activities that are designed to support the organization’s
energy goals, ensure that the methods used to enable success and control of the
EnMS are effective, and continually keep the focus on the energy policy by pro-
moting it throughout the organization. The roles and responsibilities of the mem-
bers of the energy team and other individuals engaged in energy management
functions should be defined, communicated, and praised when earned to ensure
an effective EnMS.

Operational Explanation

The energy champion must be respected, able to see the big picture, and able
to motivate others and lead a company-wide program to reduce energy and its
related costs. He or she should charter a cross-functional corporate energy team
and, if needed, plant or facility teams. He or she must keep top management
informed. It is good practice to have the team brief the energy champion monthly.
The energy champion may want to develop a standard presentation for top man-
agement and provide a quarterly update. Any issues that arise between execu-
tive updates should be added. Normally, the management representative/energy
champion conducts the management review once a year. It is advisable to invite
one or more of the top management members to attend the annual management
review. The energy champion is the link between the energy team and top manage-
ment. He or she will present the requests for funds or other resources for projects
with good payback periods. The energy champion has the energy team develop
EnMS awareness training and send it to all members of management, employees,
and contractors at least annually or, if possible, twice a year.

Energy Team

A cross-functional energy team that includes representatives from all the orga-
nization’s major functional areas will need to be formed by the management
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representative. The energy champion will need to select a team leader who is
responsible, a volunteer, a leader, and interested in energy performance. Some-
times the team members select someone from the team to serve as the team
leader. This is okay providing the energy champion approves the selection. A
well-respected and experienced facilitator who understands the EnMS should
be selected by the energy champion and approved by the energy team leader.
Team size should be held to a workable number. The recommended team size is
from 6 to 8, but up to 10 is okay if needed to provide proper coverage. The team
should meet at least monthly during the planning, developing, and implement-
ing stages.

Forms, Templates, Processes, and Plans to Meet the Standard

The letter designating the management representative should be signed by the
head of the organization or one of the top managers. It should be filed in the
centralized document system (Microsoft SharePoint).

A charter should be developed to spell out the purpose of the team, the
responsibilities of team members, frequency of meetings, deliverables, and
expectations. The roles and responsibilities of the team may be listed in the
charter or included in a corporate procedure for documentation and clarity
purposes.

Microsoft PowerPoint training should be documented in the central document
control system.

All executive updates, including presentation slides and minutes, should be
documented.

QVS Corporation Example of Implementation

The QVS Corporation energy team will plan, develop, implement, and maintain
ISO 50001 EnMS for the headquarters building, three plants, and the distribution
center. The roles and responsibilities of the team were outlined.

Team Leader

AN T

N

Work with the facilitator in developing meeting agendas

Lead each team meeting

Ensure the requirements of ISO 50001 EnMS standard are met

Provide the energy champion with a quarterly update on progress and results
Ensure O&Ts are developed and implemented

Lead the development of the management review inputs and outputs and be
the master of ceremonies at the management review

Approve the team meeting minutes

Represent the team in other meetings and activities where required
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Note Taker

1.
2.
3.

Take notes during the meeting
Serve as a scribe if needed by the team leader

Write up the meeting minutes and distribute them in a timely manner to the
meeting participants and interested others

Ensure that the minutes are filed in the correct file and folder on the facility’s
computer system

Document Control Manager

1.

Maintain documents and records so they are easy to retrieve in the central
document control system

Ensure that the team uses the most current documents

Ensure that the established filing system on the facility’s computer system
or on Microsoft SharePoint is properly labeled and that the documents or
records are in the correct file or folder

Often the team leader volunteers to be the document control manager since he or
she is involved with every document produced by the energy team. The author
has found this action to be very effective and practical.

Team Members

1. Assist the team leader in achieving the meeting’s purpose

2. Assist in achieving O&Ts

3. Identify possible improvements, including new objectives and projects

4. Communicate information about the energy program to the appropriate
facility staff

Facilitator

Before the Meeting

1. Make sure arrangements have been made for a meeting place

2. Prepare an agenda that gives the meeting’s purpose, location, date and
starting time, and items with a time frame for discussion and the responsible
person or persons for each, and send to all participants prior to the meeting

During the Meeting

1. Build teamwork

2. Manage conflict

3. Keep team on task and working toward the meeting’s purpose

4. Achieve participation
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Help team reach consensus when possible
Evaluate and critique the meeting’s effectiveness

Ensure that the right tool or technique is used and used correctly

® N o o

Highlight action items and decisions and ensure that the team meets the
needs of a decision and its effects before moving forward

After the Meeting
1. Assist any team member in accomplishing his or her task if needed

2. Ensure meeting minutes are accurate, complete, and distributed in a timely
manner

3. Assist team leader in briefing management and employees on the status,
barriers, issues, and accomplishments

Some teams find it helpful to have an assistant team leader if the team leader has
to travel a lot. Often an operations manager, who is appointed to ensure O&Ts and
monthly milestones are achieved, serves as an assistant team leader.

The presentations of the energy champion to top management should be
included in the documentation system, along with any correspondence.

The energy deployment structure consists of the Strategic Council, the energy
champion, the cross-functional energy team, and the facility managers, who also
serve as the facility energy managers. Communications flow both up and down
the deployment structure.

A BEST PRACTICE: USING OAR AND/OR PAL
FOR ENERGY TEAM MEETINGS

What is OAR? What is PAL? What do they have to do with managing meetings?
Can they be used for any kind of meeting? These questions and more will be
answered in this section.

We have meetings for many different reasons. Staff meetings, department
meetings, process improvement team meetings, DMAIC meetings, board of
directors meetings, kaizen event meetings, safety meetings, EMS meetings,
strategic meetings, scheduling meetings, management reviews, headlight team
meetings (used in strategic planning to identify areas of opportunity for devel-
oping strategic objectives), quality improvement meetings, and project manage-
ment meetings are just a few examples of the many different types of meetings.
Meetings are how we communicate, coordinate, direct, plan, improve, and gain
buy-in on a proposal or new way of doing something. It is hard to imagine a
workplace without meetings. In one research study, employees said the biggest
reason for them feeling unproductive is the many ineffective and boring meet-
ings they attend.! While this section does not directly address the “boring” issue,
it does outline how to make each meeting more effective. In doing so, hopefully it
will also make the meetings more organized and more interesting, thus mitigat-
ing any boredom.
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What do OAR and PAL bring to the meeting management arena? Although
two different acronyms, they are essentially the same approach. OAR was intro-
duced in 2005 by the author in delivering several quality improvement seminars.
PAL has been with us for over 30 years. It was introduced in the early quality man-
agement days prior to the Six Sigma era. They stand for:

¢ OAR: objective agenda restricted
¢ PAL: purpose agenda limited

Both send the same message. Since PAL is more widely known and accepted,
we’ll use it. The “P” in PAL simply states that every meeting should have a pur-
pose. Write it on the agenda along with the items that will be covered during the
meeting. For each item covered, show how much time will be allotted and who
is responsible. This step limits the action on each agenda item. Also include in
the agenda the title of the meeting, the location of the meeting, and the date and
start time of the meeting. The agenda does not have to be long to be effective. An
agenda that is one page or less is acceptable and useful. Of course, long meet-
ings with numerous participants could require much longer agendas. Whatever
it takes to include the purpose, all agenda items, and all responsible persons is
what is needed.

The “limited” part of PAL also means that the meeting is held only for the time
needed, and thus most meetings can be completed in an hour or less. Meetings
that are not well planned can stretch in time required and frustrate the meeting
participants. Let’s see how PAL would look for the first meeting of QVS’s energy
team by reviewing Figure 2.1.

The team leader and the facilitator had prepared some energy policy drafts
prior to the meeting and brought them to the meeting to get team members’ input.
After the meeting (preferably within three days), the note taker or facilitator

Date/time: October 20, 2010, 10:00-11:00 AM
Place: Quality Conference Room

Purpose: To review 1SO 50001 EnMS, draft an energy policy, analyze utility data, and determine
team focus for energy policy deployment.

Agenda:

10:00-10:05 QVS energy team charter Team leader
10:05-10:15 1SO 50001 EnMS review Team leader
10:15-10:40 Review several energy policy drafts Team leader
10:40-11:00 Analyze data and determine our focus Team facilitator

QVS Energy Team Meeting Agenda: Meeting 1

Figure 2.1 Sample meeting agenda.



REQUIREMENTS 15

should write up the minutes and distribute them to the appropriate personnel,
including the objective champion (the designated management representative)
and any other interested personnel. This task will be easy if the PAPA (purpose,
agenda, points, action items) concept is used.

The PAPA concept works as follows. Locate the agenda in your files and
change the file name of “agenda” to “minutes” and save it. Open the saved min-
utes and change “agenda” in the title line to “minutes.” Keep the date, time, loca-
tion, and purpose as they are. For each agenda item, delete the time and the person
responsible but leave the title of the agenda item. Write a summary of the main
points that resulted from the discussion. If anyone is assigned to take action on this
item, note the action item number and explain who is doing what, when it is being
done, and where it is being done, if applicable. At the end of the minutes, give the
date and time of the next meeting. The team leader or facilitator may choose to
attach any Microsoft PowerPoint presentations or other materials to the minutes.
Prior to finalizing the minutes, send them to the team members for their review
and see whether they want to add, delete, or change anything. The minutes could
look as shown in Figure 2.2.

Using PAPA makes writing meeting minutes easier and ensures that no impor-
tant information or key points are omitted.

QVS Energy Team Meeting Minutes: Meeting 1

Date/time: October 20, 2010, 10:00-11:00 AM
Place: Quality Conference Room

Purpose: To review 1SO 50001 EnMS, draft an energy policy, analyze utility data, and
determine team focus for energy policy deployment.

Agenda:

QVS energy team charter: The team leader stated that the Strategic Council has approved a
strategic objective “to reduce energy costs.” The target, percent reduction from a selected
baseline year, will be determined later. The director of operations was selected as this
objective’s champion. He appointed the vice president of strategic planning as the energy
team’s team leader and the director of quality and continuous improvement as the facilitator.
Eight other team members were appointed to the team, covering all major staff and plant
functional areas. Our primary responsibilities are to plan and implement an energy reduction
program for our company using ISO 50001 EnMS as a guide.

ISO 50001 EnMS review: The team leader explained the five phases of the ISO 50001 EnMS
and the 23 elements that make up the five phases. (See Chapter 1.) He stated that we would
use these elements as a guide, including the documentation requirement. The team leader said
that he would be the documentation manager for the team and ISO 50001 EnMS.

e Action item #1: The team leader is to set up a file on Microsoft SharePoint for the energy
reduction efforts and for ISO 50001 EnMS documentation by elements by December 1,
2010.

Figure 2.2 Sample meeting minutes. (continued)
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Review several energy policy drafts: The energy team reviewed drafts of five energy policies
that the team leader and the facilitator had found from other companies and modified

as appropriate. The team will select an energy policy at the next meeting and send to
management for its coordination and approval.

Analyze data and determine our focus: The team analyzed the 2010 energy and water usage
cost data. Electricity is 95.17% of the total utility cost and 97.77% of the total energy cost.
Therefore, the team decided to focus on electricity cost and kW usage. (See Attachment 2.)

e Action item #2: The team leader will discuss the graphs and team focus with the
objective champion by October 28, 2010, and ensure the team is on the right course of
action.

Next meeting: The next meeting will be held on November 15, 2010, in the Quality
Conference Room starting at 10:00 AM. An agenda will be developed and distributed three
days before the meeting.

Approved:

Team Leader, QVS Energy Team

Attachment #1: ISO 50001 EnMS Five Phases and 23 Elements
Attachment #2: Utility Costs

Figure 2.2 Sample meeting minutes. (Continued)

SUMMARY OF ENERGY TEAM MEETINGS
AND MEETING METRICS

Each meeting has a purpose, an agenda, and a limited time frame for the items
covered. A person is assigned to each agenda item and is expected to stay within
the time frame. It is a goal of the energy champion that at least 80% of the meet-
ings are facilitated and 90% are started and finished on time. After the meeting,
the minutes are developed, coordinated with the meeting participants, and filed
by year in the organization’s EnMS document system. Then the meeting data to
be used for calculating the meeting metrics are documented. Meeting metrics
are helpful to ensure that the team is on track for achieving its goals. It takes
approximately 26 energy team meetings to go from the planning and develop-
ment stage to the implementing stage and then to the maintaining stage for a
normal organization without a guide such as this book. If an organization adopts
the required documentation included in this book, the EnMS can easily be imple-
mented in four months, but the results from the team’s action plans may take
longer (maybe as long as a year after implementation). Table 2.1 reflects a normal
implementation. A lot of people prefer not to speed up a complex subject since
value may be lost.

Meetings are necessary for any organization to be successful and to continu-
ally improve its processes, operations, and performance. Using the tools and tech-
niques described earlier can help your meetings be more interesting, less boring,
and more focused and lead to improved effectiveness.
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Chapter 3
Energy Policy

CORPORATE VISION FOR ENERGY
ISO 50001 EnMS Standard

Purpose: To have a stated policy approved by management that is compelling and
provides direction for the organization in energy reduction, conservation, and other
energy actions.

Energy policy characteristics: The energy policy is relevant, is properly scaled to
the organization’s size, and provides a framework for setting O&Ts. It contains
a review process to ensure that the organization is on track, that the system is
reviewed regularly and updated as needed, and that the policy is documented
and communicated to all levels of the organization. The energy policy should
include commitments that resources for achieving O&Ts will be available and
that all legal and other requirements will be complied with. The energy policy
should encourage the purchase and use of energy-efficient products and services
and support designs for energy performance improvement. Finally, the energy
policy should commit to continual improvement in energy performance.

Operational Explanation
What Is an Energy Policy?

An energy policy is a statement of an organization’s policy for managing energy. It
is similar to a vision statement for energy. It should be relevant, actionable, long
range, easy to understand, compelling, and consistent with policies of other man-
agement systems in the organization. Once developed and approved, it should be
communicated to all management, supervisors, employees, and contractors. The
ISO 50001 EnMS standard requires that the energy policy address all energy used
in the defined scope of the EnMS. This includes electricity, natural gas, steam,
solar, and other energy sources. The policy should show the organization’s com-
mitment to meeting the ISO 50001 EnMS standard requirements, willingness to
satisfy all legal and other requirements, and pledge to continually improve energy
performance. Increasing renewable energy is a goal of all government and military
facilities. It is also a goal of some private companies. For these companies, then,
a commitment to increasing renewable energy belongs in the energy policy. The
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energy policy is a primary driver for implementing and improving your EnMS
and energy performance. The energy policy may form part of a wider environ-
mental policy or another policy and could include other commitments such as life
cycle costing or total productive maintenance. The energy policy is the key driver
in improving your EnMS and energy performance in that O&Ts and energy action
plans are developed to ensure the energy policy is achieved.!

How Is the Energy Policy Used?

The energy policy is communicated to all employees and contractors. It is impor-
tant that it is understood by all since everybody has a role and responsibilities that
support energy reduction and performance. The energy policy is not company
sensitive since it must be available for the public (if top management approves for
a private organization), if requested. Customers, public authorities, investors, and
others may have a need to review it. Most important is that the legal and other
requirements and the energy policy are the primary considerations (provides a
framework) in establishing energy O&Ts. It is essential that the energy policy be
regularly reviewed, revised when necessary, communicated when revised, and
documented in the company’s EnMS documents and records filing system.

Forms, Templates, Processes, and Plans to Meet the Standard
e The written energy policy.

* A copy of the evaluation of the energy policy (both the evaluation and the
energy policy are placed in the centralized documentation system).

¢ A copy of the energy policy communication to all employees and contractors
(placed in the documentation control system).

* Executive orders for government organizations require renewable energy to be
obtained to meet goals. Renewable energy is getting easier to obtain with the
increase in wind turbines (1.5 megawatts each that can provide electricity for
300 homes), solar panels on houses, solar plants, more biomass, and geothermal
and water power. Green Mountain Energy Company of Austin, Texas, provides
competitive electricity rates in Texas while providing 100% pollution-free
electricity. It has expanded into New York and now supplies electricity to the
Empire State Building, the largest single user of electricity in New York City.

The energy policy should be written by either the energy team or the energy cham-
pion. Normally, the energy team develops a draft and the energy champion or his
or her designee fine-tunes it. Then the energy champion presents the policy to
top management for approval. Therefore, the processes necessary are determining
what should be included in the energy policy, developing a draft, reviewing for
sufficiency, fine-tuning the draft, and obtaining energy champion and top man-
agement approval.

The energy policy will differ from organization to organization but should
have some common commitments. The organization will commit to the products
or services produced, to the legal and other requirements, to an energy conser-
vation program with all employees and contractors involved, and to continual



ENErGY PoLicy 23

improvement of the EnMS and energy performance. An example of a commitment
statement is shown in Figure 3.1.

QVS Corporation Example of Implementation

The sample energy policy shown in Figure 3.1 has the basic requirements from
ISO 50001 EnMS-2011. It should be added to where necessary and put in the for-
mat of QVS’s other policies, such as those for safety and the environment. Let’s
look at the draft of QVS Corporation’s energy policy as shown in Figure 3.2 and
see whether the energy team and the energy champion would recommend their
top management to approve and communicate it to their personnel.

We will use an evaluation technique where we establish appropriate criteria
and then evaluate the energy policy against them (see Table 3.1). The energy pol-
icy must be relevant, easy to understand, actionable, long range, compelling, and
congruent with other policies of the organization, and include a phrase about the
organization’s future intention of obtaining renewable energy.

Our answer would be yes, the energy team would recommend that top man-
agement approve the energy policy statement providing it is similar in format to
other existing policies. QVS Corporation’s top management approved the energy
policy presented to them by the energy champion.

We, [Org’s titlel commit to a long-term reduction of our energy consumption and to the
improvement of our energy efficiency by using an Energy Management System (EnMS).

We commit our EnMS to meet the requirement standards in 1ISO 50001 Energy Management
System (EnMS)-2011.

We commit to increasing our percentage of renewal energy in the long term.

We will use energy performance indicators (EnPls) to evaluate our progress and results on a
regular, periodic basis and strive for continuous improvement by implementing objectives and
targets with well-developed action plans. We will revise the energy policy when needed and
communicate it to all our personnel.

Figure 3.1 Sample energy policy.

QVS Corp. is committed to purchasing and using energy in the most efficient, cost-effective,
and environmentally responsible manner possible. Therefore, QVS Corp. shall:

Practice energy conservation at all its facilities

Lower its peak demand at facilities

Improve energy efficiency while maintaining a safe and comfortable work environment
Lower its kilowatt hours per square foot to best-in-class levels

Increase its percentage of renewable energy used

Continually improve its performance

Figure 3.2 QVS Corporation energy team’s draft energy policy.
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Table 3.1 Evaluation/check of the energy policy.

Criterion met?

Criterion (yes/no) Remarks
Relevant Yes Pertains to energy management and performance
Easy to understand Yes
Actionable Yes Sends a clear message
Long range Yes No time period given
Compelling Yes Gives energy team a lot of possibilities for objectives

and projects

Congruent with other | Don’t know Don’t have other policies to review, would ask to see
policies them
Includes renewable Yes

energy




Chapter 4
Energy Planning

AN OVERVIEW

The energy planning process has eight parts:

1. Identifying the scope of the EnMS and understanding the legal and other
requirements

2. Understanding past and present energy consumption (determining how
much was used and how it was used)

3. Identifying the SEUs

b

Identifying energy-efficient measures that would reduce the energy consumption
of these SEUs

Selecting a baseline so improvements can be compared in the future
Identifying EnPIs for the organization and for the SEUs if possible
Developing O&Ts or projects with reasonable and acceptable payback

® N o @

Developing action plans to implement the O&Ts and achieve the desired
results

Steps 1-8 are the energy planning process. Steps 2-8 are the energy review. The
energy review should be maintained, documented, and reviewed anytime a major
energy user changes or the plant or facility undergoes a major modification. If
neither of these occurs, then after three years a review should be undertaken and
present components validated.

The scope for QVS Corporation was identified previously. Identification
of the scope is necessary to ensure the energy policy and O&Ts developed are
within the boundaries established for the EnMS. Does the scope include the yard
around the facilities with the security lights, the guard house, and, most impor-
tant, any operations away from the facility? QVS Corporation established its
scope to include the five facilities (the headquarters building, Plants A-C, and
the distribution center [Plant D]), the yards around the facilities, and one guard
house. There are no operations outside the QVS Corporation complex in Gun Bar-
rel City, Texas, covered in the scope.

25
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GENERAL REQUIREMENTS
ISO 50001 EnMS Standard

Purpose: The company, business unit, or organization shall conduct an energy plan-
ning process and document and use the results to improve energy performance.

General planning characteristics: Energy planning consists of performing an energy
review and developing an energy profile and baseline to measure future results
against.

LEGAL AND OTHER REQUIREMENTS
ISO 50001 EnMS Standard

Purpose: To identify the legal and other requirements that relate to energy pur-
chase, use, consumption, and efficiency. These requirements should be available
to the organization to review periodically and to ensure that it is in compliance.

Legal requirements characteristics: The organization, business unit, or company
should determine how these requirements apply in planning, implementing, and
maintaining an EnMS.

Operational Explanation

Any organization that uses energy and wants to implement ISO 50001 EnMS must
identify any federal law, state statute, or county or city ordinance thatregulates, con-
trols, or addresses energy use or installation and maintenance of energy-providing
equipment. The other requirements can be in the form of the organization’s policy
or procedure or executive order (if the facility is owned or operated by a federal
organization). Legal and other requirements should be evaluated every year to
ensure the organization is in full compliance. If it is not, corrective action must be
taken and managed until the correction has been put in place and the organization
is verified to be in compliance.

Forms, Templates, Processes, and Plans to Meet the Standard

The requirement is to research and develop a list of legal and other requirements.
It is advisable to separate them into meaningful categories such as purchase, use
or consumption, building codes, federal regulations, state statutes, and county
and city ordinances.

QVS Corporation Example of Implementation

The legal and other requirements will be the responsibility of the facility managers
at QVS Corporation’s five facilities and the corporate energy team will evaluate the
facilities” compliance during its annual self-inspection of the EnMS. The require-
ments should be listed in a spreadsheet, in a table, or as shown in Figure 4.1.



ENERGY PLANNING 27

The purchase of electricity is determined by utility rates and considerations such as cents per
kilowatt-hour (kWh) and other fees and adjustments such as power factor adjustment. This
will be spelled out in the agreement with the utility provider and is normally included in the
electric bill. It may also be impacted by Texas Senate Bill 7, passed January 1, 2002, regarding
electricity deregulation in Texas.

Design and operations are determined by consideration of the following standards and
legislation:

e ASHRAE (American Society of Heating, Refrigerating, and Air-Conditioning Engineers)
standards for heating, air-conditioning, ventilation, and data centers (3, 15, 62, and 90.1),
consisting of three types of standards:

1. Methods of testing
2. Standard design
3. Standard practices

e ASME (American Society of Mechanical Engineers) and IEEE (Institute of Electrical and
Electronics Engineers) standards on insulation, high-voltage testing, and hooking items to
electronic equipment

* Federal legislation including the National Environmental Policy Act (NEPA), the Natural Gas
Policy Act (NGPA), and the Public Utility Regulatory Policies Act (PURPA)

e Electricity at Work regulations that require companies to maintain all electrical items and
systems in a safe and workable condition

e Environmental Protection Agency (EPA) regulations for meeting ventilation requirements in
offices

e County and community statutes and codes for building installation to include electricity
and natural gas requirements

e State requirements for power factor and other issues

Compliance Evaluation

Compliance evaluation of the legal and other requirements will be added to the QVS Corp.’s
internal audit or self-inspection checklist and evaluated as part of the annual self-inspection.
Documentation of the results, including any corrective action efforts will be maintained.

1. Has each facility been evaluated for electricity legal requirements

and are they documented? OYes ONo
2. Have specific energy laws been identified and documented? OYes ONo
3. Have the legal requirements been reviewed within the past year? OYes O No
(Date of last review: )

4. Is there evidence that the facility has evaluated its compliance

with the electricity and natural gas legal requirements? OYes ONo
5. If the facility has aspects that are not in compliance with applicable

legal requirements, have corrective actions been taken? OYes ONo
Comments:

Figure 4.1 QVS Corporation sample self-inspection checklist.
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ENERGY REVIEW
ISO 50001 EnMS Standard

Purpose: The organization, business unit, or company shall perform an energy
review, document it, and maintain and update it periodically. SEUs should be
identified.

Energy review characteristics: First, identify what energy sources are available. Sec-
ond, identify how the energy is used and how much is consumed, both present
and past. Determine the facilities, processes, systems, and individuals involved in
the energy process, and determine what are the SEUs out of the total energy users.
Estimate future consumption and help identify the variables that relate to energy
use and consumption and especially those of the SEUs. Identify energy efficien-
cies or opportunities for future improvement or elimination of waste. Revisit
periodically.

Operational Explanation

This requirement is for the organization to know how much energy was consumed
and for what purpose. This information and data are needed before any O&Ts can
be developed. Using annual data of recent years is the best approach to evaluate
consumption. Also, having the data by months can show trends and seasonality.

There are certain technical considerations that should be explored in deter-
mining the SEUs. The most used criteria to determine the SEUs are which facili-
ties, equipment, and processes consume the most energy. It is recommended that
energy variables be identified to determine or estimate energy consumption.
Eventually, an organization should be able to predict, with reasonable accuracy,
its future energy consumption. Also, consider the energy uses that offer the most
potential for energy savings. For example, an organization that uses T12 lights
would likely consume less energy by using LED, T8, or T5 lights. Identify person-
nel who can potentially save energy, such as the facility managers, the data center
operators, and the operations and maintenance manager in the distribution center.
Determine whether awareness or competency training would help them do a bet-
ter job in this reduction effort.

SEUs come from processes, buildings, plant equipment, fixtures, and heat-
ing, ventilation, and air-conditioning (HVAC); from data centers; and from where
organizations transport energy. There are numerous techniques for identifying
SEUs. The first one is to walk through the facilities with the facility managers and
operators and ask questions and discuss energy uses for equipment and processes.
This walkthrough and identification can be broken down into several different
areas, such as conducting a lighting survey and identifying areas of infrequent use
(e.g., break rooms, restrooms, mechanical rooms, copier rooms, etc.) so that plans
for installing occupancy sensors can be made. Another check is to observe whether
the automatic sensors that turn an air handler or a chiller on or off are working.
It is not uncommon in older facilities to find equipment that runs continuously.
Also check the thermostat settings. Don’t be surprised if 72° rather than 76° or 78°
is the normal setting in the summertime. It is easier to identify and evaluate the
users of electricity, natural gas, or other energy forms, such as steam, separately.
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Developing a master list of energy-using equipment that includes their rated loads
is recommended. Actual loads using submeters, installed temporary meters, spot
meters, or kilowatt (kW) meters can be useful. Process maps, pie charts and other
graphs, tables, Microsoft Excel spreadsheets, energy models, and energy mapping
are also available for use in identifying SEUs and monitoring them. Organizations
have several options for identifying SEUs, and most will use a combination of
these. Continual improvement of this process will probably be made by first iden-
tifying the major broad categories, stratifying from the major items to the lesser
items (that are large users of energy), and identifying the variables that are cor-
related to the SEUs. This will not only improve the SEUs but also grow the master
equipment list and increase the organization’s accuracy in predicting energy use.

Forms, Templates, Processes, Plans, and Profile(s) to Meet the Standard

Both annualized and monthly data can be used in the energy profile. The use of
graphs and tables is an excellent way to present the data. Microsoft Excel spread-
sheets enable the graphs to be produced quickly and accurately. Possible sources
of data are energy bills, meter and submeter readings, estimated bills when actual
bills are not available, and monthly bill analysis of the tariff structure and adjust-
ment fees for power factor and other costs.

Pie charts and column or bar charts are best for capturing, displaying, and
analyzing energy data. Microsoft Excel or a similar system is excellent for creating
these charts.

The first cut at the SEUs—focusing on the traditional categories, identifying
the possible variables that impact the energy users, and conducting energy audits
and/or walkthroughs by facility managers and their maintenance personnel—will
lead to an ever-improving list of SEUs. The submetering and the installation and
use of other meters should closely follow this evolving list of SEUs. Operational
controls should be added where needed so that all SEUs have an O&T to improve
their usage or an operational control to minimize their impact or both. SEUs, there-
fore, should:

1. Be measured either by a submeter, a spot meter, or a kW meter. The latter two
should be accomplished annually.

2. Have energy variables identified and then evaluated as to their effectiveness
in either normalizing or predicting performance.

3. Have either an O&T or an operational control to mitigate the impact or both.
The recommended process, as shown in Figure 4.2, is:

1. Identify the major energy users

2. Stratify to the SEUs

3. Identify the next lower component or supporting equipment associated with
the SEU

4. Select the SEU and show whether it is measured now
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Identify major |:||> Stratify to SEUs ::> Identify the next component

energy users or supporting equipment

4

Select the SEU and show
whether it is measured now

Figure 4.2 SEU selection process.

Ventilation
HVAC
Heating (_\> Air-conditioning

Figure 4.3 Example of stratifying: HVAC.

Start with a major user, such as lighting. Then ask, “What does this unit include?”
It includes office lighting, plant lighting, security lighting, exit signs, and occu-
pancy sensors. This is how you stratify. Keep asking this same question until you
cannot break out any further. In this case, one stratum is sufficient. However,
sometimes more than one stratum is needed. For example, office lighting could
include different types of lights such as T12s, T8s, T5s, and LED. These would be
the second-level stratum. A third-level stratum could be whether the lights have
electronic or nonelectronic ballasts. Keep stratifying until you can go no further.
Figure 4.3 shows an example of the stratifying process. At the final stratum, deter-
mine what will be measured. Then it can be determined whether additional mea-
surements would be beneficial, such as measurements of the different kinds of
lights or of the electronic ballasts versus the nonelectronic ballasts.

The energy review should be accomplished by following the process identi-
fied in Figure 4.4.

QVS Corporation Example of Implementation

By following the process identified in Figure 4.4, we develop an energy profile.
Let’s understand QVS Corporation’s energy profile. QVS established a corporate
goal of reducing electricity by 10% from the 2010 baseline by 2015 and another 10%
by 2017. Table 4.1 shows the electricity intensity and the contribution needed by
each facility to meet the 10% goal.

The energy team decided to research the energy and water utility costs for
2010. They are shown in Figure 4.5.

The cost of electricity is 95.17% of the total utility cost and 97.77% of the
total energy cost. Therefore, the team decided to focus on electricity cost and
kilowatt-hour (kWh) usage for now. It is apparent from Figure 4.5 that electricity
is the low-hanging fruit on the tree or the big rabbit to catch first and address for
reduction.
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Gather data Analyze energy Determine
on past use and —> energy —> Select EnPls
energy use consumption baseline
Identify possible
variables that
affect energy
consumption
. Identify
Vfarxablets opportunities
impac : for improvin
consumption and Identify SEUs  |— perforpmanceg
performance? (energy
efficiencies)
Develop Establish Identify
Implement  <— energy ~<— R
. targets objectives
action plans
Figure 4.4 Example review.
Table 4.1 QVS Corporation 2010 electricity profile.
Targeted contribution
Gross Electricity to achieve target
square intensity Cost 10% reduction
Facility kWh usage | footage | (kWh/sq. ft.) (dollars) (kWh)
HQ 2,681,740 55,000 48.76 174,313.10 268,174.0
Plant A 3,495,709 | 102,500 34.10 227,221.08 349,570.9
Plant B 3,423,075 | 125,000 27.38 222,499.87 342,307.5
Plant C 3,275,166 98,000 33.42 212,885.79 327,516.6
Plant D 3,245,210 | 100,000 32.45 210,938.65 324,521.0
QVS total | 16,120,900 | 480,500 33.55 1,047,858.49 1,612,090.0
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Water
($28,364)

Natural gas
/ ($111,611)

Electricity
($1,047,858)

Figure 4.5 QVS Corporation 2010 utility costs.

Developing QVS Corporation’s Electricity Profile

The steam energy source was converted to natural gas. The kWh usage data were
discussed with the champion and presented to the Strategic Council. They estab-
lished the following goal: “QVS Corporation will reduce electricity consumption
by 10% from calendar year 2010 baseline kWh usage by the end of 2015, with an
additional 10% by 2017.”

The natural gas usage for 2011 should be approximately $111,611 or 20,074
cubic feet. The present cost is $5.56 per cubic foot. Figures 4.6-4.10 show the kW

300,000
250,000
200,000

150,000+

kWh usage

100,00

50,000

0 T T T T T T T T T T T T
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

Total usage is 2,681,740 kWh  Total area is 55,000 sq. ft.
Intensity is 2,681,740 kWh / 55,000 sq. ft. = 48.76 kWh/sq. ft.
Cost is 2,681,740 kWh X 6.5 cents/kWh = $174,313.10
Reduction goal is 2,681,740 kWh X .10 = 268,174 kWh
2015 usage goal is 2,413,566 kWh or less

Figure 4.6 QVS Corporation HQ facility 2010 electricity profile.
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Total usage is 3,495,709 kWh  Total area is 102,500 sq. ft.
Intensity is 3,495,709 kWh / 102,500 sq. ft. = 34.10 kWh/sq. ft.
Cost is 3,495,709 kWh X 6.5 cents/kWh = $227,221.09
Reduction goal is 3,495,709 kWh X .10 = 349,571 kWh

2015 usage goal is 3,146,138 kWh or less

Figure 4.7 QVS Corporation Plant A 2010 electricity profile.
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Total usage is 3,423,075 kWh  Total area is 125,000 sq. ft.
Intensity is 3,423,075 kWh / 125,000 sq. ft. = 27.38 kWh/sq. ft.
Cost is 3,423,075 kWh X 6.5 cents/kWh = $222,499.87
Reduction goal is 3,423,075 kWh X .10 = 342,308 kWh

2015 usage goal is 3,080,767 kWh or less

Figure 4.8 QVS Corporation Plant B 2010 electricity profile.
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Total usage is 3,275,166 kWh  Total area is 98,000 sq. ft.
Intensity is 3,275,166 kWh / 98,000 sq. ft. = 33.42 kWh/sq. ft.
Cost is 3,275,166 kWh X 6.5 cents/kWh = $212,885.79
Reduction goal is 3,275,166 kWh X .10 = 327,517 kWh
2015 usage goal is 2,947,649 kWh or less

Figure 4.9 QVS Corporation Plant C 2010 electricity profile.
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Total usage is 3,245,210 kWh  Total area is 100,000 sq. ft.
Intensity is 3,245,210 kWh / 100,000 sq. ft. = 32.45 kWh/sq. ft.
Cost is 3,245,210 kWh X 6.5 cents/kWh = $210,938.65
Reduction goal is 3,245,210 kWh X .10 = 324,521 kWh

2015 usage goal is 2,920,689 kWh or less

Figure 4.10 QVS Corporation Plant D 2010 electricity profile.
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usage in 2010, and the cost and electricity intensity for each facility in the EnMS
are outlined.

These data represent the basics for an energy profile required in ISO 50001
EnMS paragraph 4.4. The energy profile should also include similar charts and
information for natural gas. Natural gas consumption will be added to the elec-
tricity consumption to produce EnPIs. Both kWh for electricity and cubic feet for
natural gas will need to be converted to a common unit, the British thermal unit
(Btu). This conversion will be shown later when EnPlIs are calculated.

Identifying SEUs can be accomplished using the process previously shown.
The process is as follows:

1. Identify the major energy users (see first column in Table 4.2)

Table 4.2  Stratifying SEUs.

Major First Second Selected SEU/
energy user SEU stratification stratification measured?
HVAC Heating Boiler Boiler components | Boiler/not measured

Furnace Furnace parts Furnace/not measured
Ventilation Ducts

Roof air intake

equipment
Air- Air conditioner/ | Chillers Chillers/not measured/
conditioning | computer room air conditioners and
air conditioner CRAC:s selected
(CRAQ) ) ) )
Air handling units
Coils
Economizer Economizer/not
measured
Lighting T12s Lamps Lighting/not measured
Ballasts
T8s Lamps
Ballasts
T5s Lamps
Ballasts

Exit signs

Security and
parking lights
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2. Stratify to the SEUs (see the second column of Table 4.2)

3. Identify the next lower component or supporting equipment associated with
the SEU (see the third and fourth columns of Table 4.2)

4. Select the SEU and show whether it is measured now (see the fifth column of
Table 4.2)

Sometimes it may not be necessary to have a major user. Just start at the SEU,
then stratify to another component or to equipment that supports the possible
SEU.

The final SEUs for QVS Corporation are shown in Table 4.3.

Table 4.3 QVS Corporation’s SEUs.

Major energy user SEU
HVAC
Heating Boiler
Air-conditioning Air conditioner
Air-conditioning Chillers
Air-conditioning—data center CRACs
Air-conditioning Economizers
Ventilation Roof ventilators
Lighting Office lights
Plant lights
Security lights
Exit lights
Office machines Computers, monitors, and laptops
Imaging machines (copiers, printers, and fax
machines)
TVs and other electronics
Motors, machines, shop equipment,
automated distribution center

Source: “Maintenance Checklist,” Energy Star, http://www.energystar.gov/index.cfm?c=heat_cool.
pr_maintenance.
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IDENTIFYING ENERGY EFFICIENCIES
Heating, Ventilation, and Air-Conditioning (HVAC)

Climate control is primarily provided through a central heating, ventilation, and
air-conditioning (HVAC) system, often a packaged unit that contains more than
one function. The HVAC system regulates several essential variables, such as tem-
perature, humidity, and indoor air quality. First, the HVAC draws outdoor air into
the air handling subsystem and then conditions this air in either the chiller (cool-
ing) or heating subsystems to the correct temperature and humidity. Next, the sys-
tem transfers or vents the conditioned air to locations throughout the building as
needed. Improving the HVAC system depends on the particular characteristics of
the facility or building, the condition of the existing equipment, and any previous
problems with indoor air quality.

Central HVAC systems are usually oversized and are not set for optimal energy
efficiency. Before adding additional cooling capacity for your facility, have a mechan-
ical engineer inspect the system to see whether a redesign or revamp may help it to
be more efficient, thus saving considerable dollars. Several companies have saved as
much as 40%-50% on their electricity consumption by adjusting control set points
and modifying existing equipment. Optimizing HVAC equipment also lowers CO,
emissions, thus improving the environment. In fact, saving 10 kWh of electricity will
save 7.3 pounds of greenhouse gas (GHG) emissions.!

To save additional funds, consider installing an enhanced automated control
system or building automation system (BAS), along with compatible control equip-
ment on building mechanical and electrical systems. Most government buildings
have BASs, but a lot of them need updating. The HVAC, lighting, fire and smoke
detection, advanced meters (electrical, natural gas, and water), and security systems
can all be integrated into an automated control system. Enhanced automation allows
facility staff greater zone control by continuously monitoring and adjusting lighting
and HVAC equipment based on people densities, the environment, and other fac-
tors. This can also allow for load curtailment during peak times when utility rates
are highest. Enhanced automation can decrease employee complaints arising from
poor indoor air quality since zones rarely fall outside control set points. Problems
that do arise are detected quickly and fixed, often before the employees even notice.
Because equipment is optimized and operated in coordination with the full system,
equipment life is extended and downtime for repair (mean time to repair) is mini-
mized. Regular use of a BAS can save 5%—7% of your electricity use.?

Before undertaking major costly upgrades or retrofits, investigate ways
to reduce heating and cooling loads. Lighting upgrades and building envelope
improvements such as adding insulation, installing energy-saving windows,
and using energy-efficient office equipment such as Energy Star all reduce heat
buildup and lower cooling loads. Try these energy-reducing methods first, and
make HVAC upgrades only if nothing else works. This allows engineers to size the
HVAC system, minimizing overall costs while ensuring that the entire building
operates efficiently and comfortably.

Lighting

Lighting represents approximately 21% of all electricity consumed in commercial
office buildings® such as the headquarters building of the QVS Corporation. Thus,
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lighting is a major part of total building operating costs. Retrofits (in older build-
ings) to lighting systems can yield savings as high as 30% of current costs and
can easily be incorporated into the building’s preventive or general maintenance
program.*

When retrofitting a lighting system, one must consider two related system com-
ponents: the ballast and controls. Replacing magnetic ballasts with basic electronic
ballasts can save a minimum of 12% of energy consumption. Premium ballasts
come in three main types: instant-start, program-start, and dimmable. Controls,
which should be matched to the appropriate ballast, greatly improve efficiency
while offering greater flexibility to the user.> Occupancy controls shut off lights in
empty areas, and photo sensor controls dim or shut off lights when natural light
renders them unnecessary. Timers may be used with both types of control systems.
Controls are very popular in organizations’ electricity conservation programs.
Don’t overlook using them; they are practical and will reduce your energy use.

Improvements in fluorescent luminaries have reduced energy consumption
while improving light quality. Switching out T12 fluorescents for efficient T5s
results in higher efficacy (i.e., fewer watts per lumen). T5s last longer and require
less maintenance over the life of the lamp. The light quality is increased; thus,
fewer fixtures per square foot are needed. Fewer watts per fixture along with fewer
fixtures per square foot results in lower cooling loads. This means that related
cooling costs are also reduced.

All lights have a lamp of some sort. The fixture connects and positions this
lamp to its energy source—electricity. In fluorescent lights, the energy supply
is modulated through ballasts. Halogen and incandescent fixtures, on the other
hand, connect directly to the energy supply. The lamp, ballast, and fixture are
called a “luminaire.” Light is the product of a luminaire.®

Cleaning light bulbs and fixtures to increase lighting output levels that have
been reduced by dirt and dust can save as much as 10% of electricity consumption.”

Office Machines

Even when they are turned off, office machines that are plugged into an electrical
outlet still use electricity. Computers, monitors, and laptops can easily be set to
go to sleep during idle periods if the organization implements IT power manage-
ment. For monitors, engage the Energy Star “sleep” feature. For computers and
laptops, set the system to either hibernate or standby when the machine has been
idle for around 15-20 minutes. This is an easy way to reduce electricity use with-
out decreasing productivity or hindering computer operations.

Procurement should purchase only Energy Star or energy performance envi-
ronmental attributes tool (EPEAT) (government) computers, monitors, laptops,
copiers, printers, fax machines, and televisions. Specifications should be written
to include this requirement. An organization should develop and communicate a
policy or procedure for purchasing Energy Star or EPEAT items if available and
include (or do separately) a policy or procedure for implementing IT power man-
agement. Free software is available that can check the network to ensure power
management features are set to turn off the computers and monitors when not
being used.

An organization can save 20%-30% of office paper (fewer kWh needed) by
implementing an office paper-reduction program.® The primary focus of this
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program is to use more electronic files and do duplexing (two sides). The list will
quickly grow as you identify other ways to save paper.

Motors

Look for motors that are operating unnecessarily and shut them down. This could
be as simple as a ceiling fan running in an unoccupied space or as complicated as
cooling tower fans still running after target temperatures have been reached. Both
of these situations are common in manufacturing facilities.

Mechanical problems are the main cause of electric motor failures. Routine
maintenance such as lubricating bearings, and checking for adequate and clean
ventilation is important. Also, ensuring that motors do not experience any voltage
imbalance will help them achieve their full-life potential while minimizing their
energy consumption.

Air Compressors

Check hoses and valves for leaks regularly and make any needed repairs. An
improperly maintained system can waste between 25% and 35% of its air due
to leaks. Cleaning intake vents, air filters, and heat exchangers periodically will
increase both equipment life and its efficiency.”

Boilers

Your preventive maintenance program should include a work order for treating
makeup water to prevent equipment damage and efficiency losses. If not, buildup
inside the tank could result and decrease heat transfer to the water. This would
necessitate more frequent blow down, wasting both water and energy. Also, be
sure to check the air to fuel ratio to ensure that the combustion process is operating
efficiently. This will enable excellent combustion efficiency.!”

Fans, Bearings, and Belts

Fan blades, bearings, and belts should be inspected at least annually to prevent
failure. The fan blades should be cleaned. The bearings should be examined for
adequate lubrication. Belts should be adjusted or changed if needed.

Building Envelope and Seals

One major source of energy loss is air infiltration (air leaking out through gaps
around doors on the receiving and loading docks or any doors entering the facil-
ity). At least once a year, check and repair gaps in door seals. Emphasize to all
employees to keep the doors closed. Check the roof attic and any outside walls to
see whether insulation should be added to help reduce energy use.

Air Filters

Change air filters every one to three months. Air conditioners that use an econo-
mizer and that are located next to highways or construction sites will need more
frequent filter changes.
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Leaks

Cabinet panels and ducts on rooftop HVAC equipment should be checked quar-
terly for leaks. A structural check should be made to ensure that the units are
secure (with all screws in place). Every year, inspect all access panels and gas-
kets (particularly on the supply-air side, where pressure is higher). One leak in an
HVAC rooftop unit can cost $100 per unit per year in wasted energy.!!

Condenser Coils

Check a unit’s condenser coil quarterly to see whether it needs to be cleaned,
and clean it annually to get rid of any debris. A dirty coil that raises condensing
temperatures by 10° Fahrenheit can increase power consumption by 10%. This
results in about $120 in electricity costs for a 10-ton unit operating 1000 hours
per year.'?

LEAN ENERGY ANALYSIS

The lean energy analysis (LEA) process of identifying energy-saving opportunities
by considering that “any energy use that does not add value to the product or plant
environment is waste” is useful.!® The LEA statistical methodology uses as few as
48 data points, which are obtainable through an on-site data collection effort and
interviews with facility management to validate the data findings. This analysis
enables multivariable change-point models of electricity and natural gas usage as
functions of outdoor air temperature and the quantity of production. The statisti-
cal models are used to subdivide plant energy use into facility, space-conditioning,
and production-related components.!* The Air Force Center for Engineering and
the Environment (AFCEE) claims the results of the LEA provide a quick and eco-
nomical method of bracketing energy-efficiency potential in a facility, measuring
control and direct energy conversion efficiencies. This method may have great
potential for EnMS users in the future.

There are other energy-efficiency methods or processes that will reduce SEU
consumption:

1. IT power management: Enabling the power management features for monitors
(Energy Star sleep function) and computers and laptops (hibernate or system
standby) will save a lot of kWh and approximately $75 per year for each one.
A monitor or computer that has these features enabled will automatically use
much less power after it has been inactive for 20 minutes.

2. Thermostat settings: Setting the temperature at a less power-consuming level,
while still keeping the employees comfortable, is another way to save energy.
To do so, the organization may have to implement strategies to improve the
climate and culture so that management, employees, and contractors will
accept changes without major complaints or a decrease in morale. Sometimes
asking them to wear an extra layer of clothing in the winter may be sufficient to
reduce most of the complaints. The Energy Saver website of the Department
of Energy (DOE) states that reducing 1° on the thermostat during the winter
can save 3% on the electric bill for heating.

3. Efficient lighting: Installing LED and T5 lights is an energy-efficiency measure.
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4.

10.

11.

Occupancy sensors: Installing occupancy sensors in less used areas is an
energy-efficiency measure. Mechanical rooms, break rooms, hallways,
imaging rooms, restrooms, and so forth, are excellent candidates for
occupancy sensors.

Data centers: In data centers, separating the servers into hot and cold aisles is
an energy-efficiency measure. Additionally, separating the hot air from the
cold air on the way back to the computer room air conditioner (CRAC) can
save up to 58% of electricity consumption and cost.”® If the data center is cold,
the organization is using too much energy. Also, consult the recommended
temperature ranges in the appropriate ASHRAE (American Society of Heating,
Refrigeration, and Air-Conditioning Engineers) standards and adjust temper-
atures to stay in range but higher than presently set if the room is cold.

Duplex printing: Implementing an office paper-reduction program by emphasizing
the use of electronic files and duplex printing can save from 20% to 30% of
present paper use and cost and reduce electricity use for imaging equipment.

Day lighting: Incorporating more daylight into new office facilities is an
excellent energy-efficiency measure.

EnMS: If building temperatures are not controlled by an EnMS or a BAS,

a programmable thermostat can be used to increase energy savings and
enhance comfort by automatically adjusting to preset levels. It can also adjust
temperatures on weekends and holidays.

Economizers: Many air-conditioning systems use a dampered vent called an
economizer to draw in cool outside air when it is available, reducing the need
for mechanically cooled air. The linkage on the damper, however, can seize
up or break if not regularly checked. An economizer that’s stuck in the fully
open position can add as much as 50% to a building’s annual energy bill by
allowing hot air in during the air-conditioning season and cold air in during
the heating season. Have a licensed technician calibrate the controls; check,
clean, and lubricate your economizer’s linkage at least once a year; and make
repairs if necessary.

Plug loads: Small items such as computer speakers, radios, and coffee mak-
ers can burn a significant amount of energy. Like computers, office equip-
ment such as printers and fax machines also have energy-saving settings.
Procurement may require that any equipment purchased have these settings.
Smart strips sense when devices are in “off” mode and will cut all power to
the devices plugged into them, eliminating so-called phantom loads. Smart
strips that control loads based on occupancy are also available and a wise
choice. Power strips should be given to all employees, giving them an easy
way to switch off all their often-forgotten energy users at the end of the day.
Plug-load reduction is an excellent conservation action.

Space heaters: Space heaters are energy hogs, drawing one kilowatt or
more of power per hour. It is energy efficient to plug heaters into power
strips controlled by occupancy sensors (other loads, such as task lights
and monitors, can also be plugged into power strips). Recognize that the
perceived need for individual space heating usually signals poor HVAC
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system control. Also, space heaters can be a safety hazard. Use only if you
have no other alternative.

12. Outside-air intake controls. Many facilities have rooftop units for heating,
ventilation, and sometimes cooling. These are often equipped with exhaust
fans that bring in outside air for ventilation. Although the units should be set
to run only when spaces are occupied, it is not uncommon to see them run
24 hours/7 days a week. This can be a real waste of electricity.

13. Vending machine controls: Use occupancy sensors to power down vending
machines when the area is unoccupied for a long period of time. Sensors
can save nearly 50% of the $150 annual electricity costs for a single vending
machine.!®

14. Regqular or preventive maintenance and cleaning: Maintaining the facility and
equipment is important, both to save energy and to protect equipment.

15. Process heating: There are several ways to improve energy efficiency in process
heating. Optimizing the ratio of air to fuel with flow metering or flue-gas
analysis is a best practice to maximize burner efficiency. For indirect heating
systems, inspect and clean heat-transfer surfaces periodically to avoid soot,
scale, sludge, or other buildup that can significantly reduce system efficiency.
Reduce air infiltration into the heating process by repairing system leaks and
keeping furnace doors closed. Process heating can be an SEU.

In addition to the LEA, base load analyses and energy audits using energy experts
who conduct an EISA (Energy Independence and Security Act) type of audit that
includes identified improvements but also shows a payback period are excellent
methods for identifying energy efficiencies. Using Six Sigma, metering reviews,
and plans such as installing advanced meters including submeters; identifying and
adopting best practices and/or best available techniques (BATs); installing predic-
tive maintenance or reliability centered maintenance; and performing more root
cause analysis, Pareto analysis, and benchmarking are all possible techniques for
identifying energy-efficiency measures. An example of lean analysis comes from
the author, who was checking energy use in a facility. In doing so, he ran across a
container that was filled with warm water. When he asked what it was used for, he
was told that it was for washing parts in a former process that was changed and
moved to another part of the facility about six months earlier. Every day, this water
container was heated automatically and no one questioned the purpose.

Energy monitoring is a must for improving energy performance. Employee
suggestions could prove very beneficial. Implementing the 5 Ss, a tool to achieve
orderliness and cleanliness that helps improve employee efficiency and pro-
ductivity, could prove to be a good energy-efficiency measure. Utilities publish
energy-reduction tips that need to be studied as to possibly implementing in your
organization.

Once the energy auditors have completed a walkthrough of the facility, it will
be helpful to list the energy efficiencies described earlier and prioritize them as to
the amount of energy savings they can provide for the facility if implemented. For
each item selected, identify the cost and the amount of energy that could be saved
if the item is installed or fixed.
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IDENTIFYING ENERGY VARIABLES

For each SEU, identify the energy variables that are possibly correlated with the
SEU or can be used to normalize the data. Table 4.4 shows the first cut at identify-
ing energy variables for the SEUs.

Some of the variables can be measured and analyzed as to their correlation or
impact. Often, important equipment that uses a lot of energy cannot be measured
since few or no submeters are installed. For example, if the electricity meter in a
data center records only the total facility electricity usage, specific power used by
the servers cannot be determined (it must be estimated). It would be advisable to
install a submeter to measure only the kWh use of the data center. This would not
include electricity used by the office managers, system designers, facility mainte-
nance, or other functions.

Why is it important to identify the energy variables? There are several reasons.
One is to predict future energy use. Another is for normalization, which enables
comparisons to be made or a better understanding of what happened. And yet
another reason is to know more about the SEU. If we know that a variable impacts
an SEU, we can put an operational control in place to neutralize the effect or at
least minimize its impact; some operational controls can do both. For HVAC, the
number of people and the amount of square feet are excellent to divide the kWh
consumed by. This enables an organization to compare with other similar facili-
ties. Regression analysis could be used to show that when either the number of
people or the number of square feet being cooled or heated increases, the kWh
consumption will also increase. The number of computers is very sensitive to kWh
usage. The more computers an organization has, the more kWh it will consume.
Of course, utilizing IT power management could result in a savings of around
$75 a year for each computer. The thermostat setting, as we all know, is a variable
that, in the summer, the lower the setting, the higher the kWh consumption, and
vice versa in the winter. The amount of savings per degree is hard to believe, so
why don’t we just turn up the thermostat and save all that energy. The reason is
that to be comfortable, the temperature of most government buildings and many
private ones is set around 72° in summer. To set it at 76°, the organization will
likely receive a lot of complaints and experience a loss of employee and contrac-
tor productivity. Same for the winter settings. To make it cooler, then (less heat),
employees would have to dress differently. The US Air Force set its thermostats at
energy-saving temperatures but first instructed its members on why it was impor-
tant to save energy. Saving energy costs allows more funds for the air force’s pri-
mary mission of flying and fighting to defend America.

Heating degree days (HDDs) is determined by comparing the present tem-
perature with the temperature on a day in which no heating is required to keep
personnel comfortable. In Gun Barrel City, Texas, this temperature is 68° indoors.
According to Wikipedia, to calculate HDD, “take the average temperature on any
given day, and subtract it from the base temperature. If the value is less than or
equal to zero, that day has zero HDD. But if the value is positive, that number
represents the number of HDD on that day. . . . HDD can be added over peri-
ods to time to provide a rough estimate of seasonal heating requirements.” As an
example, the number of HDDs for New York City is 5050, whereas that for Los
Angeles is 2020—meaning that the houses in Los Angeles can be heated for about
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Table 4.4 QVS Corporation’s SEU energy variables.

Major energy user SEU Energy variables
HVAC
Heating Boiler Square footage of facility that is heated

Temperature setting on thermostats
Outside air temperature
Heating degree days

Air-conditioning

Air conditioner

Number of employees

Square footage of facility that is air-conditioned
Temperature setting on thermostats

Percentage of rooms with balanced air

Outside air temperature

Number of days with outside temperature over
100°

Mean temperature

Cooling degree days

Air-conditioning

Chillers

Number of employees

Square footage of facility that is air-conditioned
Temperature setting on thermostats

Percentage of rooms with balanced air

Outside air temperature

Number of days with outside temperature over
100°

Mean temperature

Cooling degree days

Air-conditioning—
data center

CRACs

Number of servers

Server utilization

Average age of servers

Temperature settings compared with ASHRAE
standard

Average temperature maintained

Number of CRACs

Square footage of the data center

Power utilization effectiveness

Cubic feet per minute (CFM) of airflow and
temperature at input side of server

Air-conditioning

Economizers

Outside air temperature
Humidity
Cooling degree days

Ventilation

Roof ventilators

Outside air temperature
Humidity
Wind
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Table 4.4 QVS Corporation’s SEU energy variables. (Continued)

Major energy user

SEU

Energy variables

Lighting

Office lights

Working hours

Number of shifts

Number of employees and contractors on site
Number of workstations

Type of lights

Square footage of office space or percentage of
total gross square footage that is office space
Percentage of lights backed up by a generator
Ambient light levels

Plant lights

Working hours

Number of shifts

Number of employees and contractors on site
Number of workstations

Type of lights

Square footage of office space or percentage of
total gross square footage that is office space
Percentage of lights backed up by a generator
e Ambient light levels

Security lights

e Number of shifts
e Hours of darkness
e Size of parking areas

Exit lights

e Number of exits

Office machines

Computers,
monitors, and
laptops

e Number of computers, monitors, and laptops

e Percentage of electronics that are Energy Star or
EPEAT

e Number of office employees and office contract
employees

e Amount of office paper used

e Number of computers, monitors, and laptops
with power management features engaged

Imaging
machines
(copiers,
printers, and fax
machines)

e Percentage of electronics that are Energy Star or
EPEAT

e Number of office employees and office contract
employees

¢ Amount of office paper used

e Number of copiers, printers, fax machines

e Number of electronics with power management
features engaged

TVs and other
electronics

e Number of units
e Hours used

(continued)
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Table 4.4 QVS Corporation’s SEU energy variables. (Continued)

Major energy user

SEU

Energy variables

Motors, machines,
shop equipment,
automated
distribution center

RPM

Torque

Horsepower

kW standard versus actual kW

Percentage of time in use

Age of equipment

Mean time between failures (MTBF)
Maintenance schedule

Mean time to failure (MTTF)
Availability

Production quantities

Throughput

Total square footage

kW of refrigeration used

Number of products

Storage capacity

Average time doors are open for loading
Unplanned shutdowns

two-fifths of what it takes to heat the houses in New York City.!” Gun Barrel City,
Texas, falls in between at 3980 HDDs. This metric can be useful in normalizing
data for comparing one part of the country or world with another.

Mean temperatures for a region can be found on the internet and can be use-
ful in normalizing. The number of days in which the temperature exceeds 100° is
useful in Gun Barrel City but not in Alaska. HDD is useful regardless of location.

Lighting has several variables that impact its kWh usage. One variable is the
design; for example, T12 and T5 fluorescent lights use different amounts of kWh.
The amount of square feet that the lights need to cover will mostly determine the
quality of the light, unless the square footage was a factor in the design and instal-
lation of the lights. Fluorescent lights can be stratified into two SEUs: the lamp and
the ballast. If the ballast is magnetic rather than electronic, making it electronic will
make it energy efficient.

ENERGY BASELINE
ISO 50001 EnMS Standard

Purpose: The organization, business unit, or company will establish a baseline of
energy consumption against which future progress can be measured.

Energy baseline characteristics: Changes in energy use will be measured against the
baseline. The baseline is normally a calendar year or fiscal year. The energy baseline
must be documented and easily accessible.



ENERGY PLANNING 47

Operational Explanation

The electricity kWh usage was calendar year 2010. Here we are showing only elec-
tricity use, but 2010 is also the baseline year for natural gas. All future comparisons
to determine results and performance will be with the 2010 baseline. The normal
practice of determining a baseline is to gather two full calendar years of data and
then plot in a column graph or line graph. Look for seasonality, constant loads, and
the occurrence of any unusual events or disasters. Select as the baseline the most
average or representative year.

Forms, Templates, Processes, and Plans to Meet the Standard

e Use the process described earlier and select a year that is considered representative.
Both the monthly and the annual cumulative figure will be the baseline (may
also be called a benchmark).

* The baseline is the data for each month of a calendar year or fiscal year,
depending on the organization’s budget time frame.

QVS Corporation Example of Implementation

QVS Corporation’s baseline is shown in Table 4.5. Columns 2 and 4 show the base-
lines. Gross square footage is shown since kWh usage divided by the facility’s
gross square footage equals the electricity intensity.

ENPIs
ISO 50001 EnMS Standard

Purpose: The organization, business unit, or company should identify and develop
EnPIs that measure its overall energy performance.

EnPI characteristics: The EnPls should be graphed, show trends, be current, and
reflect countermeasures or natural events if and when they occur.

Table 4.5 QVS Corporation 2010 electricity baseline for all facilities.

Electricity intensity
Facility kWh usage Gross square footage (kWh/sq. ft.)
HQ 2,681,740 55,000 48.76
Plant A 3,495,709 102,500 34.10
Plant B 3,423,075 125,000 27.38
Plant C 3,275,166 98,000 33.42
Plant D 3,245,210 100,000 32.45
QVS total 16,120,900 480,500 33.55
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Operational Explanation

The energy savings are equal to the baseline period energy use minus the report-
ing period energy use plus or minus any adjustments in the baseline or reporting
period. The baseline period selected was for the year’s cumulative energy use.
The amount of energy used in 2012 is subtracted from the baseline (2010) to deter-
mine the amount saved or reduced. EnPIs can be set at both management and
operational levels. When set by management, they are called corporate measures
or indicators. Operations for a department or facility can be set and used to man-
age its system, which links to the corporate EnPlIs. They can have the same indi-
cators and possibly some that pertain only to their facility. For example, only
the QVS Corporation’s headquarters facility has a data center. QVS would have
power utilization effectiveness (PUE) as an EnP1I for the data center, which is a SEU
for that facility. As the team improves on identifying SEUs, stratifying to lower
equipment components, and installing submeters, the EnPIs will increase.

Forms, Templates, Processes, Plans, and Indicators to Meet the Standard

First, the EnPIs are selected. They are shown on a column or bar graph along with
a data table showing each month’s use.

For each EnPI selected, a data collection plan should be developed and fol-
lowed. It should include the items shown in Figure 4.11.

The data points should be shown under the graph. Select the unit of measure
that is most appropriate for the audience. At the facility, kWh used will be easier to
understand than Btu used, but for comparison with other organizations, Btu may
be the most appropriate measure.

QVS Corporation Example of Implementation

QVS Corporation’s energy use consists of electricity and natural gas. Their units
of measure are different, however, so it is inaccurate to just add them. They first
have to be converted to the same units. Natural gas bills normally show the cubic
feet of natural gas consumed. The electricity units are billed as kWh. It is easy to
convert both to Btu. Multiply the kWh by 3412.14 Btu/kWh and the cubic feet by

EnPI:

Title:

Data source:

Unit of measure:

Frequency of use (circle one): Monthly Quarterly Semiannually  Annually

Person responsible:

Date of data gathering:

Figure 4.11 Sample data collection plan.
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1020 Btu/cu. ft. and then sum. This gives you the total energy consumed. The unit
of measure for energy is kBtu/sq. ft., with k meaning 1000; dividing by the total
gross square footage of the facility gives an energy intensity indicator.

The first EnPI is 2010 kWh/sq. ft. minus 2012 kWh/sq. ft.. This is the elec-
tricity intensity (see Figure 4.12). The second EnPI is 2010 cu. ft.(nat. gas)/sq. ft.
minus 2012 cu. ft.(nat. gas)/sq. ft. This is the natural gas intensity savings (see Fig-
ure 4.13). The third EnPIis 2010 kBtu — 2012 kBtu = energy savings or performance.

EnPl: _Savings (baseline 2010 electricity intensity minus current-year electricity intensity)

Title: _Electricity Reductions

Data source: _Electric bills from each facility

Unit of measure: _kWh/sq. ft.

Frequency of use (circle one):  Monthly Quarterly Semiannually

Person responsible: _Energy team leader

Date of data gathering: _As soon as the December electricity bill is available

(2010 kWh/sq. ft.) — (2012 kWh/sq. ft.)
(16,120,900 kWh/480,500 sq. ft.) — (15,635,029 kWh/480,500 sq. ft.)
33.55 kWh/sq. ft. — 32.54 kWh/sq. ft. = 1.01 kWh/sq. ft.

1.01 kWh/sq. ft. / 33.55 kWh/sq. ft. = 0.03 or 3% reduction

Figure 4.12 QVS Corporation first EnPI.

EnPl: Natural gas intensity savings (2010 cu. ft./sq. ft. — 2012 cu. ft./sq. ft.)

Title: Natural Gas Intensity Savings or Reduction

Data source: _Natural gas bills

Unit of measure: _cu. ft./sq. ft.

Frequency of use (circle one):  Monthly Quarterly Semiannually

Person responsible: _Energy team leader

Date of data gathering: _As soon as the December natural gas bill is available

(2010 cu. ft./sq. ft.) — (2012 cu. ft./sq. ft.)
19,046.25 cu. ft./sq. ft. — 18,105 cu. ft./sq. ft. = 941.25 cu. ft./sq. ft.
941.25 cu. ft./sq. ft. / 19,046.25 cu. ft./sq. ft. = 0.049 or 4.9% reduction

Figure 4.13 QVS Corporation second EnPl.
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It is the corporate EnPI (see Figure 4.14). The fourth corporate EnPI is 2010 kBtu/
sq. ft. — 2012 kBtu/sq. ft. = energy intensity (see Figure 4.15).

These four EnPIs are the primary corporate EnPIs. During the implementation,
others will be added so the “check” phase can measure SEUs and other important
areas and the energy team can have valuable monitoring information. Data center
and SEU measurements will make up the majority of the additions. It is wise to
establish the big EnPIs first, then add to them as you evaluate SEUs and stratify
them, or as you add submeters to provide additional measures of such items as
data centers, heavy machines, or the air-conditioning and heating system.

The total tons of CO, from the electricity usage in 2010 was 12,090.672, and for
2012 it was 11,726.2. That represents a reduction of 364.472 tons of CO, or 728,802
pounds.

Of course, the official EnPlIs are for the year. In actuality, the data are gathered
from the monthly electric and gas bills and are placed in a data table underneath a
column chart plotted by month.

EnPl: _Electricity reduction + natural gas reduction

Title: _Energy Performance

Data source: _Electric and natural gas bills

Unit of measure: _kBtu

Frequency of use (circle one):  Monthly Quarterly Semiannually
Person responsible: _Energy team leader

Date of data gathering: _As soon as the December electricity and natural gas bills are available

2010 kBtu — 2012 kBtu = electricity performance

2010: 16,120,900 kWh X 3,412.14 Btu/kWh = 55,006,767,000 Btu = 55,006,767 kBtu
2012: 15,635,029 kWh X 3,412.14 Btu/kWh = 53,348,907,000 Btu = 53,348,907 kBtu
55,006,767 kBtu — 53,348,907 kBtu = 1,657,860 kBtu or 3% reduction from baseline year

2010 kBtu — 2012 kBtu = natural gas performance

2010: 19,046.25 cu. ft. X 1,020 Btu/cu. ft. = 19,427,175 Btu = 19,427.18 kBtu
2012: 18,105 cu. ft. X 1,020 Btu/cu. ft. = 18,467,100 Btu = 18,467.10 kBtu
19,427.18 kBtu — 18,467.10 kBtu = 960 kBtu or 5% reduction from baseline year

2012 energy performance is the electricity reduction plus the natural gas reduction

1,657,860 kBtu + 960 kBtu = 1,658,820 kBtu reduction in energy usage

Figure 4.14 QVS Corporation third EnPI.
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EnPl: _Total energy intensity reduction

Title: Energy Performance Intensity

Data source: _Third EnPI

Unit of measure: _kBtu/sq. ft.

Frequency of use (circle one):  Monthly Quarterly Semiannually

Person responsible: _Energy team leader

Date of data gathering: _As soon as the third EnPl is complete

2010 kBtu/sq. ft. — 2012 kBtu/sq. ft. = electricity intensity savings
(55,006,767 kBtu / 480,500 sq. ft.) — (53,348,907 kBtu / 480,500 sq. ft.) =
114.478 kBtu/sq. ft. — 111.02 kBtu/sq. ft. = 3.45 kBtu/sq. ft. or 3% reduction from baseline year
2010 kBtu/sq. ft. — 2012 kBtu/sq. ft. = natural gas intensity savings
(19,427.18 kBtu / 480,500 sq. ft.) — (18,467.10 kBtu / 480,500 sq. ft.) =
0.040 kBtu/sq. ft. — 0.038 kBtu/sq. ft. = 0.002 kBtu/sq. ft. or 5% reduction from baseline year

Total energy intensity reduction = 3.45 kBtu/sq. ft. + 0.002 kBtu/sq. ft. = 3.452 kBtu/sq. ft.

Note: This intensity indicator does not change any reduction percentage unless the square footage changed from
year 2010 to year 2012, but enables an organization to compare with a similar facility.

Figure 4.15 QVS Corporation fourth EnPI.

ENERGY OBJECTIVES, ENERGY TARGETS, AND
ENERGY MANAGEMENT ACTION PLANS

ISO 50001 EnMS Standard

Purpose: O&Ts must be established to support the energy policy, to improve opera-
tions and processes, to eliminate energy waste, and to continually improve the
organization’s energy performance. Every O&T must have an energy action plan
that tells who is going to do what, and where.

O&T and energy action plan characteristics: The targets should be SMART: specific,
measurable, actionable, reviewable and relevant, and time framed (most O&Ts are
from less than one year to two years in duration). The energy action plan should
show who is responsible for each task or activity, what is to be achieved when,
and when all the activities on the energy action plan have been completed and
the O&Ts have been met. Verification as to whether the O&Ts are being completed
in an acceptable manner is done by reviews of the responsible person, the energy
team, and the management representative and by the management review. All
O&Ts and action plans should be documented. A simple template including O&Ts
and the energy action plan may be used; in more complex situations, a Gantt chart
or critical path method (CPM) chart may be necessary for project management.
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Operational Explanation

Establishing O&Ts provides the means and path for putting the energy policy into
action. Prior to establishing an objective or target, other preparations have been
made. In strategic planning, the voice of the customer has been reviewed and ana-
lyzed; the mission statement has been established along with a vision that shows
where the company or organization wants to be in 20 years; a strengths, weak-
nesses, opportunities, and threats (SWOT) analysis has been conducted; values for
guiding employees’ daily actions have been identified; key result areas have been
determined; and goals have been established. Now the Strategic Council is ready
to establish objectives. How about the energy team? What does it need to know
prior to establishing objectives?

The energy team already knows the company. QVS Corporation has commit-
ted both to using ISO 50001 EnMS and to a strategic objective of reducing elec-
tricity costs and kWh usage by 10% from the 2010 baseline by 2015. The scope
has been established as the five buildings of QVS (the headquarters building, the
three plants, and the distribution center) and the outside yards of each. The Stra-
tegic Council has committed to performing management reviews at least once a
year and executive updates quarterly. It has established an energy policy and com-
municated it to all QVS employees and contractors. The energy team has been
formed, and roles and responsibilities have been established. An electricity and
natural gas profile has been established, and all legal and other requirements have
been identified. The legal and other requirements should be researched and docu-
mented for consideration in establishing O&Ts. The identified prioritized oppor-
tunities, SWOT, SEUs, and identified energy efficiencies should be considered in
this O&T setting process. The legal and other requirements, technology possibili-
ties, energy-efficiency opportunities, and other suggestions should be considered
in developing O&Ts. The targets should be made SMART. At this point, O&Ts are
ready to be established that, when completed, will enable QVS to achieve its stra-
tegic objective of reducing electricity costs and kWh usage and complying with
ISO 50001 EnMS standards. ISO 50001 states that the O&Ts should comply with
legal and other requirements and be measurable, significant actions or contribu-
tions should be identified in order to meet targets, and responsibilities should be
established.

Three Types of Objectives and Developing O&T Statements

There are three types of objectives. The first type is to “improve” something.
Improvement can be the maximization or minimization of something, such as
“reduces electricity outages.” The second type is to “maintain,” as in “maintain
the transformers that step down the electricity voltage entering our facilities.” The
third type is to “study/research,” as in, “conduct a feasibility study or study
the problem to obtain data.”

If no target is established, then the objective is made SMART. Objective state-
ments tell what we want to accomplish—a desired outcome, a deliverable, a goal,
or an improved product, service, or information. The following are examples of
objectives:

* Reduce electricity usage at Plant A by 10% this fiscal year
¢ Reduce the company’s electricity cost by 10% this fiscal year
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The target is what you will specifically focus on to achieve the objective. The
following are examples of targets:

® Set the thermostat at 78° instead of 72° in the summertime
e Install occupancy sensors in areas of infrequent use
¢ Implement a “turn off the lights when not in use” policy in all facilities

¢ Implement an IT power management program on all computers, monitors,
and laptops

¢ Add more insulation in the attic of all QVS facilities

e Use an EnMS to control lights and air handlers in certain locations

Forms, Templates, Processes, and Plans to Meet the Standard

Prior to establishing O&Ts, the energy policy should be developed, the SEUs
should be identified, the energy efficiencies should be outlined, and an SWOT
analysis may be done. The legal and other requirements need to be developed
and considered in the objectives development process. O&Ts can be developed at
several different organizational levels, such as the Strategic Council, the energy
champion, and the cross-functional energy team. The latter is where most O&Ts
should be established. The others will need to approve them eventually and can
add to them if needed at that time.

The common objectives process is for the energy team members to review the
SWOT analysis and the legal and other requirements first and then list possible
objectives. When the list is complete, the team will select those it wants to work on
first. If the list is large, it may be helpful to use a criteria matrix to help the selection
process (see Table 4.6).

The possible objectives with the highest scores will be selected first. When
selected, place a “yes” in the last column. Be careful not to choose too many for
the team to develop and implement at one time. After the energy team finishes the
current selected objectives, it may later select some of the lower-scored objectives.

Making Targets SMART

SMART means specific, measurable, actionable, relevant, and time framed.

Target 1: Set the thermostat at 78° instead of 72° during the summertime. Is the
target specific? Yes. It tells one exactly what to do. Measurable? Yes. One can look
at the thermostat to determine whether it is set at 78°. Actionable? Yes. One only
has to change the setting. However, prior to this action, it is important to explain
to everyone why you are doing this, what you hope to achieve, and why their
buy-in is important in achieving the objective. Otherwise you will have a rebellion.
Relevant? Absolutely. This change will save a lot of kWh and lower the electricity
usage. Time framed? No. There is no indication of when this will be done or how
long it will take. To make it time framed, add either a date (e.g., October 1,2012) or
a period of time (e.g., during fiscal year 2013).

Now, the possible objectives need to be placed on a template, with the tar-
gets developed first and then the energy action plan for each objective. For conve-
nience, the template includes the objective, the target, and the energy plan on one
page (see Figure 4.16).
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Enter the title of the objective and then enter the target. The target is what
will be addressed in this objective and, if known, the amount of the target. Then,
put in the objective number. Objective numbers start with “OT,” followed by the
year they were originated and the order in which they were put on a template.
For example, the objective number for the first one developed in 2012 would be
OT-12-01. Next, the initiation date is the date that the objective was selected. The
anticipated completion date is when you expect to have the objective finished.
This date can be revised if necessary. It is advisable to revise when necessary so
that the auditors or self-inspection does not write it as a problem. If the product
or service that results will need to be placed on the monitoring and measuring
list later, write “yes” in the “monitored or measured” space. Next, put the base-
line for the measure you are using for the objective. If the baseline is not avail-
able, then “developing a baseline” should be one of the first actions in the energy
action plan.

QVS Corporation Example of Implementation

The facilitator had each team member read as homework the requirements of
ISO 50001 EnMS down to establishing O&Ts. The team members discussed the
technology advances that should be considered in establishing objectives. They
mentioned the improvements in lighting (T5s), new automation equipment for
selecting orders in the distribution center, improvements in boilers and HVAC,
new building automation or an EnMS for the facilities, IT power management,
use of Energy Star and EPEAT equipment and appliances, and large fans to cir-
culate the air, all of which will improve the morale of workers while reducing
energy use. The financial condition of the company was discussed with the energy
champion. He said the team ought to explore ways to reduce electricity costs with
actions that cost little to implement. Then in a few years, add more projects with
good returns on investment (ROIs) or a short payback period to further reduce
energy use. The financial condition of the company is okay now and is improv-
ing each year. Next, the team leader and the facilitator showed what the team
had done, including the energy policy, energy profile, and roles and responsibili-
ties established for deploying the strategic objective. The facilitator had the team
review the requirements that they were to accomplish in the implementation plan
since some can be accomplished by an O&T and some by projects. The facilitator
wrote the list on one side of the whiteboard located in the meeting room. The list
is shown in Table 4.7.

The facilitator stated that often these requirements are best done by establish-
ing an objective and then adding the target. It is easier if we identify the criteria
for turning these into an objective. The criteria are that it must be stand-alone or
independent from the other choices, it must be specific and different from the
others, and it must lend itself to be an objective. Table 4.8 compares each possible
objective with the criteria using a scale of 1-5, with 5 being the highest score. The
ones that receive the highest total score will be objectives. The team members
assigned the scores.

All objectives should be numbered to facilitate excellent documentation and to
make sure that the team and company are using current and updated documents.
An easy and clear method of assigning O&T numbers is to start with OT (which
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Table 4.7

Implementation requirements being considered as an objective.

Reference and
implementation requirement

Criterion
1

Criterion
2

Criterion
3

Total score and
selection

Par. 4.5 ISO 50001:
Awareness training and
competency training

Par. 4.5 1SO 50001:
Design

Par. 4.5 1SO 50001:
Operational controls

Par. 4.5 1SO 50001:
Documentation

Par. 4.5 1SO 50001:
Communication

Par. 4.5 1ISO 50001:
Purchasing control plan

Table 4.8 QVS Corporation implementation requirements being considered as an objective.

Purchasing control plan

Reference and Criterion Criterion Criterion Total score and
implementation requirement 1 2 3 selection
Par. 4.5 1SO 50001: 5 5 5 15 (selected)
Awareness training and
competency training
Par. 4.5 1ISO 50001: Design 5 5 2 12
Par. 4.5 1SO 50001: 3 4 5 12
Operational controls
Par. 4.5 1SO 50001: 5 5 3 13 (already set up
Documentation documentation file,

now just do it)
Par. 4.5 ISO 50001: 5 5 5 15 (selected—develop
Communication a communication
plan)
Par. 4.5 1SO 50001: 5 5 3 13 (selected)
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stands for objective and target), add the calendar year, and then add the number of
the objective. Therefore, the objectives so far are the following:

¢ OT-11-01 Develop awareness training
¢ OT-11-02 Develop competency training

e (OT-11-03 Develop a communication plan that covers both internal and
external communications

¢ OT-11-04 Develop and implement a purchase control plan

The team now has four objectives but only one, OT-11-04, that may reduce elec-
tricity costs and usage. The facilitator asked the team, “Do any of you have any
ideas of how we can reduce electricity costs and kWh usage?” John said if we
could get everyone to turn off the lights when they leave a room, we could reduce
electricity usage. Larry stated that we need to implement power management on
our computers, monitors, and laptops. The team leader said, “Excellent ideas. We
need to turn your two ideas into objectives to develop and implement an elec-
tricity conservation program and an IT power management program.” The team
agreed and added “OT-11-05 Develop and implement an electricity conservation
program” as the fifth objective and “OT-11-06 Implement an IT power manage-
ment program” as the sixth objective. The team leader stated that the team needs
to do two other actions. The first is to determine the major users of electricity, a
requirement of ISO 50001 EnMS. The second is to identify projects that, when
implemented, will reduce kWh usage and cost. He stated that an expert should
perform an energy audit of the four facilities and recommend projects or actions
for reducing electricity usage. For each project or action, the expert should deter-
mine the payback period so that the team can prioritize them to get the most
“bang for its buck.” The team leader will talk with the energy champion on this
to gain his approval and support because funds will be needed. If he approves,
then the energy audit will be OT-11-07. The next meeting will focus on identify-
ing the major energy users at the facilities. John and Ted volunteered to be the
responsible individuals for OT-11-01. Mary from accounting volunteered to be
the responsible person for developing the purchase control plan (OT-11-04). Ann
volunteered to be the responsible person for the communications plan (OT-11-03).
Bill stated that he and the points of contact (POCs) at three of the facilities (who
are facility managers) would develop the energy conservation plan (OT-11-05)
and also manage the energy audits (OT-11-07). The other two facility managers
who are not on the team will be brought in on the energy audits for their facilities.
The team leader said that at the next meeting, all team members should be ready
to report on what they have accomplished and should develop an action plan for
their specific objective. The objectives got the energy team moving toward the
implementation stage. Each O&T must be shown on a template like Figure 4.17
and then the energy action plan needs to be developed.

Does the O&T shown in Figure 4.17 meet the SMART criteria? The target is
QVS Corporation’s employees and contractors. Is that specific? Yes, it is. Measur-
able? Yes. Either the awareness training is done or it is not. Also, was the kWh
consumption reduced once everyone had the training? Is it actionable? Absolutely.
Develop and present the training. Relevant? Yes. It fits the EnMS well in that it
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contributes to QVS Corporation reaching its energy goals. Time framed? Yes. It
needs to be done by December 31, 2015.

Each O&T should be checked for SMART as a template is developed for each
objective. If the target is not SMART, figure out how to make it SMART by meeting
each criterion.

ENERGY ACTION PLANS AND PROJECTS

With some objectives identified, the facilitator knew that action plans were neces-
sary to identify who is going to do what, where, and when. The facilitator had a
training session for developing action plans. The energy team and the POCs at the
five facilities attended. The facilitator first introduced the action plan template.

The team filled in the action plan. It was reviewed and the status was
assigned (“green” in each step) later as the actions happened and were com-
pleted. A Microsoft PowerPoint presentation for an electricity conservation pro-
gram was developed.

Of course, these O&Ts just got the EnMS going. Other O&Ts were established
as the program was developed. However, an O&T and action plan template should
still be completed for each O&T as it is originated. OT-11-04 Buy Energy Star and
EPEAT, OT-11-05 Implement an IT power management program for computers,
monitors, and laptops, OT-12-01 Reduce energy used for air conditioning the data
center, OT-12-02 Reduce cooling energy use in all facilities, and OT-12-03 Reduce
energy used to heat all facilities. For the first goal of reducing electricity usage by
10% by 2015, the energy conservation plan, when implemented, should reduce
electricity usage by 5% and IT power management by 5%, giving the team suffi-
cient contribution to meet the goal or target. In the future, projects will need to be
identified, approved, advertised, and implemented that have a good rate of return
(savings per kWh reduction in a year). Either doing an energy audit or prioritiz-
ing the energy efficiencies by facility is the best option for identifying the projects.
After identifying the projects, estimate how much each project will cost and how
much contribution (kWh or cubic feet) it will reduce, and then get the payback in
years (see Figure 4.18). Select projects with ideal payback periods first (three years
or less), and over time, executive orders state it is feasible to fund projects with a
payback period of up to 11 years.

Projects that are contracted need a statement of work and a schedule for com-
pletion, which is also an action plan. Therefore, both O&Ts and contracted proj-
ects are called projects by the teams. A contracted project could also have an O&T
and an action plan. The projects identified for possible implementation to further
reduce energy use are shown in Table 4.9.

QVS Corporation would first select projects with payback periods of less than
three years and ensure that they add up to the contribution amount needed to reach
the goal or target. If they do not, then a project should be selected from a higher
year’s payback that will have a sufficient contribution. If further reduction is desired,
then a project should be selected from the next level: projects with payback over
four years. Projects like those shown in Table 4.9 can come from several sources, but
conducting an energy audit every three years is probably the best option.

Now, it is time to start implementing.
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Example: Hangar light change-out (from metal halite lights to T5 lights)

Current: 120 metal halite lights are on 9 hours/day for 5 days/week and each is 1,000 watts
Operating time = 52 weeks/year X 5 days/week X 9 hours/day = 2,340 hours/year
Energy usage = 120 lights X 1,000 watts/light = 120 kW X 9 hours/day =
1,080 kWh/day
Cost = 1,080 kWh/day X $0.0679/kWh = $73.33/day

120 lights X 1,000 watts = 120 kW
120 kW X 2,340 hours/year = 280,800 kWh/year

Future: 120 T5 lights are on 9 hours/day for 5 days/week and each is 450 watts
Operating time = 52 weeks/year X 5 days/week X 9 hours/day = 2,340 hours/year
Energy usage = 120 lights X 450 watts/light = 54 kW X 9 hours/day = 486 kWh/day
Cost = 486 kWh/day X $0.0679/kWh = $33.00/day

120 lights X 450 watts = 54 kW
54 kW X 2,340 hours/year = 126,360 kWh/year

Present — future = 280,800 kWh/year — 126,360 kWh/year = 154,440 kWh/year
154,440 kWh/year X $0.0679/kWh = $10,486.48 savings

Figure 4.18 QVS Corporation sample payback estimate.

Table 4.9 QVS Corporation funded projects.

Payback kWh reduction
Facility Project Cost period per year (%) Remarks

HQ Balance air flow with | $40,000 3 years 3
new air handlers and
building automation
system (BAS)

Turn off air to $0 Immediately 1
facilities not in use
after normal hours

Replace boiler $120,000 | 10 years 1.5

Replace T12 lights $103,000 | 7.8 years 14

with T5 lights

Implement IT power $4,000 1 year 6 Computers,
management monitors, laptops
Install occupancy $6,810 3.2 years 0.5 Any place not
controls (OCs) used frequently

(continued)
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Table 4.9 QVS Corporation funded projects. (Continued)

Facility

Project

Cost

Payback
period

kWh reduction
per year (%)

Remarks

HQ

(cont.)

Separate hot and
cold aisles in data
center to reduce A/C
furnished

$38,000

2 years

10.5

Increase PUE to
under 2

Plant A

Replace T12s lights
with LEDs

$150,000

8.2 years

Place additional
insulation in roof attic

$45,000

3 years

Add advanced
electricity meters to
the BAS

$16,000

3 years

Add capacitors to
reduce power factor
fees

$16,200

3 years

Eliminates power
factor adjustment
cost but does not
save any kWh

Add OCs to

break rooms and
mechanical and
electrical rooms

$7,000

3.3 years

0.5

Plant B

Replace T12s lights
with LEDs

$140,000

7.6 years

11

After installation
is completed

Place additional
insulation in roof attic

$37,000

3 years

Add advanced
electricity meters to
the BAS

$6,200

3 years

Add capacitors to
reduce power factor
fees

$15,500

3 years

Eliminates power
factor adjustment
cost but does not
save any kWh

Add OCs to

break rooms and
mechanical and
electrical rooms

$6,000

3.3 years

0.6

Replace doors
leaking air

$2,100

1 year

0.3

Repair cooling tower

$28,000

5 years

Plant C

Replace T12s lights
with LEDs

$140,000

7.6 years

After installation
is completed
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Table 4.9 QVS Corporation funded projects. (Continued)
Payback kWh reduction
Facility Project Cost period per year (%) Remarks
Plant C | Place additional $6,200 3 years 6
(cont.) | insulation in roof attic
Add advanced $16,000 3 years 5
electricity meters to
the BAS
Add capacitors to $15,500 3 years 0 Eliminates power
reduce power factor factor adjustment
fees cost but does not
save any kWh
Add OCs to $6,000 3.3 years 0.6
break rooms and
mechanical and
electrical rooms
Replace doors 2,100 1 year 0.3
leaking air
Add big fans in main | $52,000 3 years 1.2 Will reduce
production and natural gas to the
warehouse area heaters by 33%
a year
Plant D | Replace T12s lights $140,000 | 7.6 years 11 After installation
with LEDs is completed
Place additional $37,000 3 years 5
insulation in roof attic
Add advanced $16,000 3 years 5
electricity meters to
the BAS
Add capacitors to $15,500 3 years 0 Eliminates power
reduce power factor factor adjustment
fees cost but does not
save any kWh
Add OCs to $6,000 3.3 years 0.6
break rooms and
mechanical and
electrical rooms
Replace doors $2,100 1 year 0.3
leaking air
Replace exit signs $1,200 2.5 years 0.03
Upgrade security $8,100 7 years 1.6

lighting
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Implementation and Operations

AN OVERVIEW
ISO 50001 EnMS Standard

Purpose: The standard calls for plans or processes that may come out of the plan-
ning phase, but if they were not developed then, they must be developed now.

Implementation characteristics: Training plans that cover both awareness and
competence must be developed and accomplished. A communication plan that
includes guidance on internal and external communications should be developed
and deployed. A document control and control of records plan should be devel-
oped and communicated, and a document control system should be put into
place, such as an organization’s management system or an intranet system. Oper-
ational controls should be developed for each SEU. Energy consideration should
be a requirement in the design of processes, systems, equipment, and facilities.
Plans or policy should require purchase and use of energy-efficient equipment
and products.

Operational Explanation

Now that the planning is done, the energy champion and the energy team are
ready to implement the EnMS throughout the organization. A few standard
requirements must take place in the implementation phase if they have not been
done previously: having a procurement plan that includes procurement buying
energy-efficient electronics and equipment, having a communications plan that
provides guidance on communicating internally and externally, and providing
awareness training to all employees and contractors of the facility. Also, for man-
agement to fully support implementation of the EnMS, it must be aware of the
standard and what it entails. Personnel included in the EnMS implementation and
later maintenance must be competent and qualified to do the tasks required of
them. The document control and control of records plan, to include identifying
nonconformances and corrective action, must be in place. A monitoring and mea-
surement plan should have been developed in the planning phase, and now it
should be in place and monitored.

65
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Forms, Templates, Processes, and Plans Required to Meet the Standard

All the forms developed in the energy planning and review phase or processes are
used in this chapter to implement the EnMS.

QVS Corporation Example of Implementation

QVS Corporation used the EnPIs and the 2010 energy consumption baseline to
establish energy goals. Energy efficiencies were identified and used to establish
O&Ts and projects. SEUs were identified and monitored.

COMPETENCE, TRAINING, AND AWARENESS
ISO 50001 EnMS Standard

Purpose: To ensure that people working in energy-related processes or jobs are
competent to perform their tasks and that all employees are aware of the EnMS.

Competence, training, and awareness characteristics: EnMS awareness training should
be provided to all management, employees, and contractors. The training should
include the energy policy, procedures, O&Ts, the benefits of improved energy
performance and how each individual can contribute, the roles and responsibili-
ties of the persons responsible for achieving the requirements of the EnMS, and
other pertinent data. Training can be provided in the classroom, on the job, or in
other forms to ensure competence in such areas as analyzing energy bills, reading
meters, learning the equipment, identifying the SEUs, and reading current and
voltage, power factor, load factor, and other useful indicators. All training should
be documented in the organization’s training records.

Operational Explanation

All employees and contractors of the organization should be trained in the energy
roles and responsibilities associated with their jobs. The best way to accomplish this
is to develop an energy awareness training package (using a Microsoft PowerPoint
presentation is recommended). It is a best practice to include energy conservation
actions that all individuals can take to reduce energy consumption, such as turn-
ing off the lights when they are no longer needed. At a minimum, the training
should include the following:

¢ The deployment organization, including the Strategic Council, the energy
champion, the energy team, and the facility managers, along with their roles
and responsibilities

® The five phases of ISO 50001 EnMS
¢ The strategic goal established, if one has been

* The organization’s energy policy
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e The EnPIs

® The SEUs and the processes for which employees have direct responsibility that
impact energy performance and how important it is for them to accomplish
(energy conservation actions and processes)

® The current O&Ts, their impact on energy performance, and their status
* Methods for everyone to follow to reduce energy use

The energy champion and the energy team should undergo this training first and
make any needed improvements before it goes to everyone. The energy team
leader and the energy champion should make the presentation to the Strategic
Council or top management so that they are familiar with what is going on and
understand why their support and involvement are crucial to the system’s suc-
cess. It is absolutely essential that an experienced facilitator with ISO 50001 EnMS
knowledge be part of the energy team so that each meeting is facilitated.

If any individual needs training to perform his or her role, competency train-
ing must be provided. The organization is required to identify the training needs
and competency of the staff. In order to demonstrate this, the energy team should
develop a training matrix and get the energy champion to approve it. Training
records for QVS Corporation employees are kept in human resources in Room 210
of the headquarters building, 2600 Mulberry St., Gun Barrel City, Texas. Although
groups are used in the training matrix, the individuals in those groups will have
their training records annotated with the training they receive.

Once the energy conservation techniques have been presented and everyone
has received awareness training, additional training should be provided to the facil-
ity managers at the organization. As the energy managers at the individual facilities,
they can benefit from attending an energy management conference or seminar
or participating in webinars. Having the energy team leader and the facilitator
develop and present additional training would also be beneficial to improving
energy performance. The course should delve deeper into the billing statements,
including the different adjustment fees and charges, so that the facility managers
can analyze the statements and be sure that the organization is billed correctly.
The major formulas used in measurement are used to develop graphs that show
progress toward the target. The SEUs and how the energy consumption has been
reduced at other organizations are benchmarked and improvements are made in
the organization’s methods and processes.

Forms, Template, Process, and Plans to Meet the Standard

Table 5.1 shows an example of a training matrix/plan.

QVS Corporation Example of Implementation

The energy team developed a training plan that included both competency and
awareness training (see Table 5.2).
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COMMUNICATIONS
ISO 50001 EnMS Standard

Purpose: To communicate EnMS happenings to all management, employees, and
contractors.

Communications characteristics: Establish a process so that all can contribute sug-
gestions for improvement, and have a plan for handling both internal and external
communications.

Operational Explanation

ISO 50001 EnMS standard requires that a process be developed and implemented
to manage internal and external communications to ensure that employees are
committed to the energy policy and that they accept and participate in energy
O&Ts, and to ensure that accurate information is given for any external request
for data and information. To meet the standard, the organization needs to know
who is responsible for communicating information about the EnMS and the com-
munications method and/or media that are to be used. Possible communication
methods are:

e E-mails and bulletin boards
® Organization videos and intranet communications
e Staff publications such as magazines or papers

e Staff meetings, town hall meetings, seminars, and tool box meetings and
discussions

¢ Awareness days, campaigns, and kaizen events aimed at improving a SEU

The type of information can be the energy policy, the energy team, O&Ts, how
employees can help, power management, success stories, monthly electricity and
natural gas consumption, whether the organization is meeting its goals, dollar sav-
ings, and contact points for employees to offer suggestions or voice complaints. All
employees and contractors working at the facility should be encouraged to con-
tribute suggestions and to make comments about what they see that has changed
or improved and about the EnMS and energy performance.

Management decides whether communications will take place outside the
organization. QVS Corporation’s top management has said, “Yes, we are proud of
what we are doing and maybe our sharing of the information will encourage oth-
ers to do so. If we do it right, then this is an excellent opportunity to improve our
public image.” The communication plan should show who is responsible for com-
municating information on the EnMS and energy performance, what information
can be communicated, the means of communicating, who will keep the records,
and where the records will be kept.

Forms, Template, Process, and Plans to Meet the Standard

The most important area here is to have a plan written in the format of the orga-
nization’s other plans. It should show the purpose, processes of communicating,
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and who needs to approve what type of communications so one knows and can
adhere to the communications plan. The plan format should contain at least these
major areas:

e Purpose

® Requirement/scope

e Definitions

® Responsibilities

¢ Internal communications process
* External communications process

e Points of contact

QVS Corporation Example of Implementation

Figure 5.1 shows QVS Corporation’s communications plan.

Memorandum

Subject: QVS Corp. Energy Communications Plan Date: January 27, 2011
To: All QVS Corp. personnel
From: Gene Smith, President, QVS Corp.

Purpose

This memorandum describes QVS Corporation’s policy for both internal and external
communications in regard to QVS Corp.'s Energy Management System (EnMS). The specific
purpose is to spell out the methods and processes for communicating with QVS Corp.’s
management, employees, and contractors, and instruct how to handle external inquiries for
information.

Requirement/Scope
This memorandum is in response to paragraph 4.5.3 Communications, ISO 50001 EnMS.

Definitions

Communications media: A medium is one specific method of communicating. E-mail is a
medium. A letter is a medium. An announcement in a staff meeting is a medium. Other media
include signage, pamphlets, handouts, in-person training, loudspeaker announcements,
intranet, notice boards, bulletin boards, kaizen events, town hall meetings, seminars, training
sessions, and telephone calls.

EnMS: The Energy Management System in accordance with SO 50001 Energy Management
System (EnMS).

Major energy concerns: Concerns that deal with legal requirements not being implemented
or followed that could lead to adverse situations, for example, the potential loss of power
for prolonged periods due to weather or legal concerns or a contingency plan becoming
inoperable for some unforeseen conditions. Major energy concerns can be considered
emergency communications.

Figure 5.1 QVS Corporation’s communication plan. (continued)
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Minor energy concerns: Concerns that deal with energy issues that can be addressed or
improved, but have no imminent health, environmental, loss of energy, or legal repercussions.
Minor energy concerns can be dealt with through a facility’s or organization’s energy team as
necessary. Examples are any energy information that does not require immediate action to solve
or disseminate. The answer can be obtained during the next three days and the issue does not in
any way become an emergency situation or problem.

Formal energy requirement: A letter or e-mail request for information in regard to a procedure,
audit, or similar request that spells out what is desired and by when.

Informal energy requirement: A telephone or in-person request for specific information that
may or may not have an associated timetable. The request could come from a QVS Corp.
person or an external person.

POC: Primary point of contact.
Staff: The people who work at the facility, including management and employees.

Responsibilities

The energy champion or his/her designee is responsible for documenting and keeping records
of internal and external major energy concerns that reach his/her level for action or forwarding
to the QVS Corp. Strategic Council. The energy champion will be informed of all major energy
concerns and all minor concerns.

The EnMS or energy team is responsible for keeping QVS Corp.’s personnel and contractors
informed on EnMS-related matters, to include how they can help improve its energy
performance. The EnMS team will keep records of all internal or external, major or

minor energy concern communications that they deal with, including any responses. The
documentation will be in the share drive EnMS file in the communications folder under
internal or external communications as appropriate. The files on the share drives are available
to the staff for information as read-only. These files must be kept current by the EnMS
document control manager. Letters, standard operating procedures (SOPs), work instructions,
and company procedures are other communication tools available.

The energy champion is responsible for providing a quarterly update to the Strategic Council
on EnMS progress, barriers, and performance. The energy team is responsible for assisting the
champion in preparing the quarterly updates.

The corporate energy team is responsible for providing annual energy awareness training and
any competency training needed to ensure process and objective performance.

The building’s facility manager is responsible for handling all energy matters and answering
energy questions for for his/her facility. In the event of a major energy concern, the facility
manager will notify the corporate energy team leader immediately.

Internal Communications Processes

Sending communications: The EnMS or energy team will communicate with the staff using
any appropriate media. To ensure that the message reaches everyone, using more than one
medium is often required.

Receiving communications:

Minor energy concerns: Any minor energy concerns, suggestions, ideas, problems or
perceived problems, or other EnMS-related communications should be reported to the energy
team leader or any EnMS team member. Concerns relating to occupational health and safety
aspects should be given to the safety officer, who will either address them or elevate them to
the level where they can be solved.

Major energy concerns: Major energy concerns should be immediately directed to a supervisor,
manager, vice president, or a Strategic Council member. As appropriate, they will respond to

Figure 5.1 QVS Corporation’s communication plan. (Continued)
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communications. Any concern that cannot be addressed at the facility level will be directed to
the corporate energy team leader or to the energy reduction objective champion.

External Communications Processes

Receiving communications: Any QVS Corp. employee could receive an external request for
information by receiving an e-mail, a letter, or a telephone call or by having a visitor. This
request should be made known immediately to a supervisor or corporate energy team leader,
if energy related, who in turn will bring to the energy reduction objective champion’s attention
(all minor or major energy concern external requests). The energy champion will respond or
send to the appropriate person or office for response.

The energy champion will determine which media inquiries should be referred to the Freedom
of Information and Records Management Section at QVS Corp.’s headquarters.

All external inquiries with energy issues by members of the media or the public must be
forwarded to the appropriate public information officer through the chain of command. Legal
communications concerning the energy performance of the facility will be handled by the
energy champion.

Points of Contact

The energy team leader is always a point of contact for minor energy concerns. In the event of
a major energy concern, the employees should immediately report to their supervisor, who in
turn will resolve or present to the energy champion for resolution.

Communication is the key to achieving our mission and meeting our EnMS responsibilities.
Your past communications, job achievement, and conscientious attitude are most appreciated
and needed in achieving our future responsibilities and mission. Energy is the responsibility of
everyone.

Figure 5.1 QVS Corporation’s communication plan. (Continued)

DOCUMENTATION
ISO 50001 EnMS Standard

Purpose: The organization must maintain a central document control system with
files covering all 23 elements of the EnMS and other areas deemed important for
managing and auditing the EnMS.

Documentation characteristics: At a minimum, the documentation should include the
boundaries and scope of the EnMS; the organization’s energy policy; all energy
O&Ts and energy action plans; meeting minutes, agendas, and sign-in sheets; audits
and self-inspections; and other documents required by the ISO standard, such as
management reviews’ inputs and outputs, evaluations of legal compliance, all SEUs,
variables, EnPIs, and other key information.

Operational Explanation

All documents in the organization’s EnMS should be developed to ensure they are
easy to retrieve, easy to read, and current, meaning revisions should be annotated.
The documents or records need to be either numbered or at least dated with the
subject so they can be easily retrieved. The documentation and document control
plan is shown later in Figure 5.2.

An EnMS manual that includes the organization’s procedures and plans is
advisable, allowing quick access to the required documents. Instead of the different
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plans outlined in this chapter and others, procedures would be written and coordi-
nated, and approvals obtained and listed in this manual.

Forms, Template, Process, and Plans to Meet the Standard

A central document control system needs to be established on the organization’s
management operating system or on Microsoft SharePoint. File categories should
be established that guide where something should be filed and provide structure
to the documentation process. The following file categories are recommended:

EnMS scope and boundaries

Management representative (include the letter appointing the management
representative, the energy team charter, and updates given to the Strategic
Council)

Energy policy
Legal and other requirements

Energy team meetings (agendas, minutes, sign-in sheets, and current team
profile sheet)

Significant uses of energy (include SEUs, variables, any correlations,
operational controls, etc.)

EnPlIs (include updates of graphs, baselines, and energy profiles of each facility)
O&Ts and energy plans by year of origination

Projects (project management records, payback period, energy conservation
measures [ECMs], and measurement and verification)

Communications plan
Document control plan
Design (show how energy reduction items were used in design)

Procurement of equipment and electronics plan (include power management
before and after)

Monitoring and measurement plan

Legal and other requirements evaluations (show each evaluation by year and
any changes or corrections made)

Self-inspections/internal audits (include completed self-inspection checklist
and any CARs or PARs and show resolutions)

Training (include the training matrix, Microsoft PowerPoint or any other training
given, sign-in sheets for the training, and future training under consideration)

Management reviews (include, by year, the agenda, Microsoft PowerPoint
presentations, the minutes, and the sign-in sheets)

QVS Corporation Example of Implementation

Figure 5.2 shows QVS Corporation’s documentation plan.
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QVS Corporation Document and Record Filing System

The documents and records will be filed on share drive for easy access by the energy team
members, the objective champion, and members of the Strategic Council. Only the energy
team leader, the energy team document control officer, and the lead facilitator will have the
right to file and change anything in the system. The others will have read-only access.

The files will be:
1. Energy Policy
Meetings—M inutes, Agendas, and Sign-in Sheets
Significant Energy Users
Energy Profile
Energy Performance Indicators
Objectives and Targets
Projects

® N oW

Management Reviews

9. Self-Inspections

10. Legal Requirements

11. Nonconformities and Corrective Actions
12. Objective Champion Updates

13. Communications—Internal and External
14. Miscellaneous

O&Ts and projects will be numbered. Meeting minutes and communications will be filed by
date and by year originated.

The document control officer or manager controls the access and changes the Microsoft
SharePoint program as needed. He or she, along with the energy team leader and the lead
facilitator, will ensure that the documents used by the team are current, legible, and traceable.
The files will be made available to auditors conducting a second-party audit. The records in the
files are to be maintained for four years, and then they should be deleted or archived.

Figure 5.2 QVS Corporation’s documentation plan.

CONTROL OF RECORDS
ISO 50001 EnMS Standard

Purpose: All documents required by the ISO standard must be controlled to ensure
that only current information is used and that obsolete documents are retired
when possible.

Control of records characteristics: All documents must be approved prior to release,
reviewed periodically, and updated (marked with new dates and a revision
number). The organization must ensure that documents are current, relevant,
and available for use (in a centralized document control system, with poten-
tial users having, at a minimum, read-only access); all documents are legible
and readable; documents essential to the EnMS are controlled; and obsolete and
other documents are retired in accordance with retention and retirement criteria
and policy.
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Operational Explanation

Records that are no longer in use are still needed for documentation. The document
control manager must ensure that changes, revisions, and updates are included in
the document control system. All documents should be legible and readable. Once
a document is over four years old (the retention period), it should be treated as
obsolete and disposed of in accordance with the organization’s retention and dis-
posal plan.

Forms, Templates, Processes, and Plans to Meet the Standard

Records are filed in the central documentation system on Microsoft SharePoint
and are retired at the designated end of their retention.

QVS Corporation Example of Implementation

Figure 5.2 addresses control of records and is an example of QVS Corporation’s
implementation.

OPERATIONAL CONTROLS
ISO 50001 EnMS Standard

Purpose: To establish operational controls for SEUs and develop an emergency plan
for energy.

Operational controls characteristics: Establish operation and maintenance criteria for
SEUs and for the way facilities, processes, systems, and equipment are operated
and maintained, and communicate these criteria to all involved in this area.

Operational Explanation

For every SEU, an operational control or O&T must be developed. SEUs should
be operated and maintained properly. In order to ensure this, criteria such as the
following need to be established: writing how systems and equipment should be
operated and identifying those settings and running conditions that could affect
energy performance and maintenance. The organization must be able to keep some
essential operations running so that if there is an electrical power outage, the lights
and the air-conditioning or heating in these areas continue. Data centers require
redundancy so that their servers don’t turn off or the cool temperature needed to
properly operate them is not lost. It is not uncommon for an organization to have a
separate feeder to the data center and backup generators or uninterruptible power
supplies (UPSs) for the data center and other applications. The mission must
always go on. An evaluation of what is needed to accomplish this, what should be
placed in the plan, and how the plan should be executed should be a necessity for
all companies. QVS Corporation’s contingency plan is shown later in Figure 5.3.
The operational controls are shown first, followed by the contingency plan.
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Forms, Templates, Processes, and Plans to Meet the Standard

There are several methods that can be used in documenting operational controls.
They could be placed in a maintenance program or procedure. The most common
display is to show each SEU with the operational controls that apply. This allows
a quick assessment and guide for training of personnel associated with the SEUs.
A contingency plan is needed to show what to do in case electricity is lost due to a
natural or unnatural situation or disaster.

QVS Corporation Example of Implementation

Tables 5.3 and 5.4 and Figure 5.3 show examples of QVS Corporation’s operational
controls.

Table 5.3 QVS Corporation’s SEU operational controls—electricity.

Major energy users SEUs Operational controls
HVAC
Heating Boiler Treating makeup water to prevent equipment

damage and efficiency losses. Check the air to
fuel ratio to ensure that the combustion process is
operating efficiently. Use ASHRAE standards for
operating.

Air-conditioning Air conditioner Regularly check hoses and valves for leaks, and
make any repairs if needed. Cleaning intake
vents, air filters, and heat exchangers regularly
will increase both equipment life and efficiency.
Change filters when needed. Condenser coils
should be checked for debris and cleaned on a
quarterly basis.

Air-conditioning Chillers Use ASHRAE standards for operation. Periodically
check sensors that automatically turn unit on and
off. Perform preventive maintenance on chiller as
recommended by the manufacturer.

Air-conditioning— | CRACs Monitor temperature and humidity gauges.
data center

Air-conditioning Economizers Check linkage on damper to see if it is working
(sticks and breaks easily).

Ventilation Roof ventilators Ensure that ventilators are secured to the roof
surface with screws. Inspect exhaust fans to ensure
that they run only when needed. Perform routine
maintenance.

(continued)
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Table 5.3 QVS Corporation’s SEU operational controls—electricity. (Continued)

Major energy users SEUs Operational controls
Lighting Office lights Relamping program. Replace old bulbs with
energy-friendly bulbs. Replace old ballasts with
new electronic ones.
Plant lights Relamping program. Replace old bulbs with

energy-friendly bulbs. Replace old ballasts with
new electronic ones.

Security lights

Relamping program. Replace old bulbs with
energy-friendly bulbs. Replace old ballasts with
new electronic ones.

monitors, and
laptops

Exit lights Replace with more energy-saving models. Replace
when not lit.
Office machines Computers, Use software to check on power management

settings. Include specifications to buy energy-
efficient electronics.

Imaging
machines
(copiers,
printers, and fax
machines)

Use software to check on power management
settings. Include specifications to buy energy-
efficient electronics.

TVs and other
electronics

Include specifications to buy energy-efficient
electronics.

Motors, machines,
shop equipment,
automated
distribution center

Check for voltage imbalance. Check for
cleanliness. Lubricate when needed. Check to
ensure it is not running when it should be off.

Table 5.4 QVS Corporation’s SEU operational controls—natural gas.

Major energy users SEUs Operational controls
Process heat Furnace Post signs to keep doors closed. Monitor
temperature settings.
Heat Overhead Monitor temperature on the floor. Monitor heating
heaters setting on control thermostat.
Hot water Hot water Monitor temperature settings on hot water heaters.
heaters Monitor temperature of water that has been heated.
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Requirements

ISO 50001 EnMS states, “The organization shall establish, document and maintain a procedure
for identifying and responding to any energy supply or other potential disasters.

This procedure shall seek to prevent or mitigate the consequences of any such occurrence and
consider the continuity of the business operations.”

Specific Actions Taken to Mitigate Loss of Power

In 2010 QVS Corp. experienced numerous service interruptions due to weather and to trees
and squirrels interfering with power lines. Also, the power quality was not to the company’s
satisfaction since it negatively affected the motors and machines in the plants. QVS Corp.
convinced the Gun Barrel City Electric Company to run a designated feeder (QVS Corp. was
the only company on the feeder) from its new substation to the QVS Corp. complex. The old
feeder remained. It was hooked up to another substation fed by another power plant. This
arrangement significantly reduced the probability of QVS Corp. facilities losing power.

Figure 5.3 QVS Corporation’s energy contingency plan.

DESIGN
ISO 50001 EnMS Standard

Purpose: The organization shall consider the design of new, modified, and reno-
vated facilities, equipment, systems, and processes that can have a major impact
on energy consumption, their potential energy performance and use, and tools,
equipment, and techniques to achieve energy efficiencies.

Design characteristics: Design improvements shall be incorporated into the work
specifications and procurement actions and documented in the document control
area under “design.”

Operational Explanation

Energy performance should be considered in new or rehabilitated facilities and
equipment in the design stage. If developing a construction partnering agree-
ment, it should be one of the goals agreed on by the partnering team including
the owner, the contractor, the architect engineer, and all the subcontractors. Using
LEED (leadership in energy and environmental design) criteria is a best practice in
the design of new buildings. A conceptual model of energy performance is shown
below. The analysis of SEUs and the use of energy efficiencies in the design can
help the new facility perform better.

ECMs are to be tracked and visible for all to help prioritize funding, schedule
appropriate ones for design, and keep track of possible energy projects. The ECM
form is shown later in Figure 5.4, followed by a completed ECM (see Figure 5.5).

LEED was developed by the US Green Building Council as a tool to drive
construction of green facilities. From individual buildings and homes to the many
facilities of an organization, LEED is transforming the way owners think about
how their buildings are designed, constructed, maintained, and operated across
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the globe. LEED is a green building tool/technique that addresses the entire build-
ing life cycle and recognizes best-in-class building strategies.

At its core, LEED is a program that provides third-party verification of green
buildings. Building projects satisfy prerequisites and earn points to achieve differ-
ent levels of certification. LEED is driving building construction to develop facili-
ties that furnish enough electricity themselves to meet the needs of the facility’s
occupant.

Forms, Templates, Processes, and Plans to Meet the Standard

A project plan should be developed by the energy team and the facilities during
the planning phase to show major event milestones or completed phases, the date,
by whom, where, and what.

Government and other organizations develop ECMs for potential energy proj-
ects and track these measures until they become a project. An ECM typical of the
ones used in both government and private businesses is shown in Figure 5.4.

The payback period tells how long it will take once the project is completed
to recapture the cost of doing the project. The estimated savings is the most dif-
ficult part of the form. It satisfies the critical success factor (CSF) “Have sufficient

Energy Conservation Measure

ECM number:
Facility and location: Project title: Date:
Project originator (name Estimated savings: Payback period:

and telephone):

Project description/cost:

Estimated savings calculations:

Payback period calculations:

Figure 5.4 Sample ECM.



IMPLEMENTATION AND OPERATIONS 81

contribution to meet the target.” For each project, an estimate of how many kWh will
be saved needs to be calculated. In some industries, past estimates or results will be
helpful. A conservation program will save around 5% if implemented. A power
management program that is implemented for computers and monitors can save
up to $75 a year in electricity for each unit. Separating the hot air from the cold air
in the flow of air back to the computer at a data center will reduce electricity usage
by 30%. Many other savings were identified during the energy-planning process
described in Chapter 4, “Energy Planning.”

A Gantt chart is commonly used for small projects to show who is scheduled
to do what and when. An example of a Gantt chart for conducting an audit is
shown in Table 5.5. Any major project should have a similar chart prepared. The
chart should also include who is going to do the task.

For more complex projects, a CPM chart may be instrumental. It helps by
showing exactly what activities have to be worked on every day to achieve the
minimal schedule and what activities have slack so they can wait if needed.

QVS Corporation Example of Implementation

The ECMs are listed in a computer IT system and prioritized by payback period.
An example of an ECM used by QVS Corporation is shown in Figure 5.5.

QVS Corporation Uses LEED

Developed by the US Green Building Council, LEED is driving green building
construction today. QVS Corporation’s Strategic Council, on the recommendation
of the energy champion, is committed to using LEED principles and best-in-class
design for any new facilities or major upgrades of existing facilities. The Strategic
Council expects the following:

* Lower operating costs and increased asset value
e Conservation of energy, water, and other resources
e Healthier and safer facilities for occupants

QVS Corporation’s energy champion and the energy team developed a concep-
tual representation of energy performance to use in their awareness training and
updates to the Strategic Council. QVS Corporation’s facilities have a demand for
electricity and natural gas. As they enter the facility they are charged to the com-
pany by the meter, kWh consumed. SEUs use the majority of electricity, minimized
where possible by good operational controls. The energy efficiencies enable O&Ts
and energy action plans and projects to be developed and implemented in order to
reduce electricity usage. Also, the conservation efforts of all personnel help reduce
the consumption. These actions listed help determine QVS Corporation’s energy
performance, which is measured by the EnPIs, especially the electricity and natu-
ral gas intensity measures (see Figure 5.6).
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Energy Conservation Measure

ECM number: Pro-11-01

Facility and location:
QVS HQ facility

Project title:
Install Occupancy Controls
(el

Date:
October 2011

Project originator (name
and telephone):

John Steele

(940) 867-3344

Estimated savings:
0.5% of total facility kWh
usage

Payback period:
3.2 years

Project description/cost:

Install OCs in break rooms (2), copier areas (5), mechanical rooms (4), restrooms (8), and

storage rooms (12)

Estimated savings calculations:
Cost is 31 x $220 each = $6,810 with last one costing only $210. The estimated saving is 0.5%
of the total electricity usage for 31 OCs.

Payback period calculations:

Cost / Savings = Years to payback = 3.2 years

Figure 5.5 QVS Corporation ECM.

Energy demand

and consumption

Energy
performance

Energy
efficiencies

Energy intensity
and other EnPls

Figure 5.6 Process variables.
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PROCUREMENT OF ENERGY SERVICES,
PRODUCTS, AND EQUIPMENT

ISO 50001 EnMS Standard

Purpose: The organization shall establish a policy to consider energy savings and
performance in all its procurement actions, such as purchasing electronics, equip-
ment, systems, and so forth.

Procurement characteristics: The organization shall develop criteria and communi-
cate to all management, employees, and contractors to purchase and use Energy
Star electronics or equipment. The organization must define and document
energy-saving practices and specifications and ensure they are communicated and
used to reduce future energy consumption.

Operational Explanation

ISO 50001 EnMS encourages implementing strategies that reduce energy use.
One of those strategies is to replace old equipment at the end of its life cycle with
electronics, office equipment, and plant equipment that are Energy Star rated
or energy efficient. Procurement needs to develop clauses to use in its purchase
specifications and contracts to introduce the energy-saving or energy-efficiency
requirements. QVS Corporation’s procurement plan is shown later in Figure 5.7.

Forms, Templates, Processes, and Plans to Meet the Standard

Develop a plan that emphasizes the Energy Star and energy-saving features that
equipment and electronics should contain if purchased. Make it applicable to all
and ensure that procurement personnel adhere to the established policy.

QVS Corporation Example of Implementation

Figure 5.7 shows QVS Corporation’s procurement plan.

QVS Corp. will purchase equipment that is Energy Star rated. When Energy Star is not available,
then the most energy-efficient product should be purchased, providing the product is available
in a reasonable time and is cost-effective. All equipment purchased should be environmentally
friendly and have minimal impact on the environment. These requirements should be included
in all specifications for purchasing equipment or electronics.

During operations, all electronics should be set to save energy through IT power management.
At the end of life, electronics should be recycled through a responsible, sound electronics
recycler, preferably an R2 electronics recycler.

All office paper should contain at least 30% recycled content. All purchased imaging equipment
should have a duplex printing feature.

Critical equipment purchased will be connected by facilities or an approved contractor to the
emergency power circuit (furnished by electric backup generators) in the event of a loss of
electricity.

Procurement is responsible for reviewing all specifications, proposals, quotes, or qualifications
to ensure the above policy is adhered to and practiced by all purchase card holders or
purchasing agents.

Figure 5.7 QVS Corporation’s procurement plan.
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Checking

and that barriers are identified early and dealt with in order to minimize or

eliminate them. For each O&T, a responsible person is assigned who will
ensure that the action plans are implemented on time. At each energy team meet-
ing, the team reviews the status of the O&T, and the operations manager checks
the milestones annotated on the action plans that are due each month to ensure
they are reached as planned.

The energy champion conducts a quarterly review to ensure that there are
no barriers to the O&Ts and that the proper support has been provided. He or
she should also brief top management at least quarterly as to the progress of and
the results shown on the EnPIs. A management review should be held at least
once a year that includes designated inputs and produces designated outputs that
include recommended corrective and improvement actions.

T he “check” phase is important to ensure that the plan or O&Ts are on track

MONITORING, MEASUREMENT, AND ANALYSIS
ISO 50001 EnMS Standard

Purpose: The organization must determine what should be measured and what
should be calibrated, and list the frequency, method, and where documents are
kept for each measured item.

Monitoring, measurement, and analysis characteristics: Measurements should
include any completed O&T items that need to be measured, such as power
factor readings, the percentage and number of computers and monitors in the
organization’s IT power management program, the percentage and number of
procurement plans that include energy efficiencies in the specifications, the orga-
nization’s EnPls, evaluation of energy goals and the actual energy performance
and analysis of what happened, records of equipment calibration, and the accu-
racy of calibrated equipment such as meters and scales. An energy plan and
review should be monitored, analyzed, and updated as needed. Any deviations
from the actual plan must be analyzed, corrected if possible, and documented.
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Operational Explanation

As energy O&Ts or energy projects are completed, the energy team needs to ask,
“Does this item need to be continuously monitored?” If so, it should be added to
the monitoring and measuring plan. The organization shall identify and describe
the measuring and monitoring requirements of its energy management action plans.
The standard says that the organization shall ensure that the monitoring and mea-
surement equipment related to the EnPIs provides data that are accurate and
repeatable, and maintained and monitored.

Forms, Templates, Processes, CSFs, and Plans to Meet the Standard

A Microsoft Excel spreadsheet is useful in listing all the items that are measured
and monitored, along with their frequency of monitoring. An example of a moni-
toring and measuring guide for QVS Corporation is shown later in Figure 6.3.

QVS Corporation Example of Implementation

One of the company’s facilities discovered it was being charged $600 a month for a
power factor adjustment fee. A check of the facility’s electric bill showed its power fac-
tor ranges from 0.76 to 0.82. Texas requires a facility’s power factor to be 0.95 or higher
to prevent such charges (1.0 is perfect). The reason for the charge is the utility provider
has to make available additional electricity that is not used because of the poor power
factor from the facility. (A poor power factor may be due to the harmonics caused by
all of the facility’s equipment or lights being turned on at the same time rather than
staggering them. The only way to increase the power factor is to add capacitors.)
The facility manager brought this to the attention of the energy team. The energy
team then presented this to the energy champion, who convinced the Strategic Coun-
cil to fund a $16,000 project to add capacitors at the facility that would improve the
power factor readings. By adding the capacitors, the company saved $600 a month, or
$7,200 a year. The payback period was the cost / savings per year, or $16,000 / $7,200 =
2.22 years. In other words, in 2.22 years, the project cost will be paid for and every
year thereafter will be a savings to the company. (Most company management will
support a payback period of three years or less.) The energy champion asked the
team to verify that an actual savings was realized. The team asked the facility man-
ager to monitor this and to report the status to the energy team twice a year, after the
capacitors were installed. The first report looked like Figures 6.1 and 6.2.

In March 2012, the facility manager presented Figures 6.1 and 6.2 to the energy
team. She was thrilled that the power factor readings had all been above 0.95 and
the facility was not charged a power factor adjustment fee. In fact, the savings
have already paid for 22.5% of the project cost. The energy team agreed this was an
excellent project. The facility manager said she plans to monitor it for three years
or until total project cost payback has occurred. She looked forward to reporting
back to the energy team in September 2012.

ISO 50001 EnMS states the organization shall plan and implement the moni-
toring, measurement, analysis, and improvement processes needed to:

® Demonstrate the performance of the EnMS

* Demonstrate the energy-efficiency performance of the organization; at planned
intervals, the organization shall measure, monitor, and record significant uses
that affect the EnPIs and evaluate the results
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Figure 6.1 Power factor reading at QVS Corporation Plant B.
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Figure 6.2 Power factor cumulative savings at QVS Corporation Plant B.

EnPIs shall be regularly monitored to measure the effectiveness of the EnMS.
The indicator, what it is measuring (formula), the type of graph, who is respon-
sible for the data collection, and the frequency of collection and graphing are listed
for each EnPI in Table 6.1.

The monitoring and analysis plan is shown in Figure 6.3. Most of the EnPIs
were calculated except power utilization effectiveness (PUE) for data centers.
Because data centers are energy hogs, the key results performance indicators,
such as server utilization, server efficiency, and PUE, should be monitored. PUE is
especially important if the data center takes up most of the facility in square feet
utilized. But even if it does not, it is still useful to measure any data center power
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QVS Corporation Measuring Plan

QVS Corp.'s EnPls (energy performance indicators) are kWh usage by month and the electricity
intensity, which is kWh/total square feet. The energy team is responsible for obtaining the
electric bills, recording the data monthly, and developing a bar chart with the data underneath
it in a table. A corporate EnPI for the kWh usage and electricity intensity will be maintained in
addition to one for each of the five facilities.

QVS Corporation Monitoring Plan

The energy team will review the EnPls at each team meeting and furnish the objective
champion with an updated copy monthly. The objective champion will review the trends,
progress, and results monthly and present to the Strategic Council for their review each
quarter at the Strategic Council meeting.

QVS Corporation Evaluation, Analysis, and Improvement Process

During the reviews, the energy team will determine whether the results are on track to meet the
goal or target. If the results are not on track, the team will identify the gap and determine the root
cause(s) for the gap. The corporate EnPls will show the gap between projected results and actual
status. The analysis will start with peeling back to the facilities to see which ones are causing

the gap. Then the root causes can be identified. The team will determine what countermeasures
are needed to get the EnPls back on track. The countermeasures will include a description, the
cost, the payback period, and the estimated contribution to be achieved. If countermeasures are
identified with no cost, the energy team can authorize their implementation. If funds are needed,
the countermeasures need to be sent to the objective champion. The objective champion will go to
the Strategic Council for funds that exceed his or her approval authority.

Figure 6.3 QVS Corporation’s monitoring and measurement guide.

reductions. The formula is Total Facility Load / Total IT Load. The units are in
power, which is the highest kW reading for each. The normal reading is around
2.0 to 2.5; below 2.0 is desired.
Figure 6.3 shows an example of a monitoring and measuring guide for QVS
Corporation.
CSFs

CSFs are those important areas, items, or factors that must happen or be achieved
to make the EnMS and energy performance successful. Once the CSFs are identi-
fied, measurement of them should be developed. The CSFs are as follows:

Top management commitment
Communications

Sufficient contribution identified to meet targets
Employee involvement

Action plans and O&Ts

Resources/budget

Project management

® N o @k » =

Reviews conducted
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The CSF assessment and measurement instrument is shown in Figure 6.4. Once the
cumulative score of the CSFs reaches a certain level (approximately 88% of total
possible score), the EnMS goes from the planning/developing and implementa-
tion stages to the maintaining and sustaining stages. At this time, an internal or
external audit of the EnMS should show the organization to be in conformance
with ISO 50001 EnMS-2011.

At the fourth meeting, and until QVS Corporation’s energy team puts into
place the objectives and projects to achieve the goal and actually achieves the goal,
the CSF assessment and measurement tool (see Figure 6.4) is administered to the
team members (quarterly), scored, discussed (with corrective actions taken when
needed), and documented in the team meeting minutes. After the assessment and
measuring tool was scored at the January 2011 meeting, the results were discussed.
The 10 team members scored each of the eight CSFs. Each CSF had a maximum
score of five, so the highest score possible was 40 (8 x 5). The team members’ scores
were added for each CSF and then divided by 10 to get the average score. Then,
the average scores of each CSF were added to get a cumulative score for all CSFs.
A graph for each CSF is recommended but is not mandatory. Once the scores are
averaged, the team should review each score and ask what can be done to improve
it. If it is something that can be done in a short time, the team decides whether it
will accomplish this prior to the next team meeting. If so, a person(s) is assigned
this responsibility.

On the first scoring of the CSF assessment and scoring tool, the scores were as
shown in Table 6.2.

The team felt it was 23.3% on the way to successfully implementing an elec-
tricity reduction program and that, for now, it should continue its planned actions
and develop and send to all employees a communication on the goals, champion,
and energy team and ask for their ideas and support.

Every quarter the team scores the CSF assessment. Table 6.3 and Figures 6.5
and 6.6 show the 2011 and 2012 results and their trend graphs.

An increasing score is what you want. If the energy team is engaged, then you
will probably get a higher score. However, if a project or objective fails or a key
person is no longer available, it is possible for the overall CSF score to decrease.
The last total CSF score was 29.9 out of 40 possible, or 74.8%. It has been the
author’s experience that once you achieve 88%-93%, the implementation stage
becomes the maintenance stage. How long should you keep administering the
assessment tool to the energy team? You should continue as long as it is helpful.
Let’s look at December 2012 in Table 6.3 and see whether there is any useful info
to help us improve. First, top management has a score of 4.2, which is good. Its
continued involvement should be encouraged by the objective champion. Com-
munications is at 3.5. The communications plan was recently completed. As it is
fully implemented over time and several communications media are employed,
this CSF will increase. Sufficient contribution at 3.7 and resources at 3.5 should be
evaluated by the energy team prior to the January 25, 2013, management review
so that any additional resources needed for projects can be requested and dis-
cussed. Employee involvement at 4.1 shows the employees support the energy
conservation program. The objectives/action plans and the project plans at 3.7
and 3.5, respectively, should increase after the resources-needed review is made.
If few resources are needed, then both of these are okay. If more resources are
needed, then both of these will need work. The reviews at 2.2 are the lowest, but
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Review each of the eight CSFs and circle the most current and appropriate answer for each.
The facilitator will then collect your score for each CSF and your total score. The minimum
possible score is 8 and the maximum is 40 (8 CSFs x 5).

1. Top Management Commitment (1-5)

1. No commitment shown.

2. Formed a headquarters energy team and wants a QVS Corporation energy plan
developed.

3. Desires to meet all ISO 50001 EnMS requirements and willing to provide resources
to accomplish. Has an energy policy and has appointed an energy management
representative.

4. Shows funding support on key energy reduction initiatives and projects.

5. “Talks the talk and walks the walk” all the way to meeting established energy goals.
Conducts a management review annually to ensure suitability and effectiveness of the
EnMS. Inputs and outputs to the management reviews were as required.

2. Communications (1-5)

1. No specific communications on reducing energy to QVS employees/contractors.

2. Some communication of energy goals and QVS'’s intent to achieve them.

3. Communications on specific items or activities that every employee and contractor can
do to help reduce energy use have been written and communicated.

4. All projects, conservation measures, and other energy reduction countermeasures
undertaken by the facility and progress toward meeting goals are communicated on a
periodic basis.

5. All employees and management know the QVS energy plan, are making progress
toward achieving EnMS goals, and are actively participating in reducing energy use.

3. Sufficient Contribution Identified to Meet Target (1-5)

1. No energy reduction projects have been identified, and no significant energy
conservation program has been implemented.

2. Projects have been identified, but no estimate of how many kWh of electricity they will
reduce has been accomplished.

3. Energy audits have been conducted and energy projects have been identified with a rate
of return, but none or only a small number have been funded.

4. Adequate bundling of projects enabling identification of sufficient reductions to meet
project-related targets and pay for project costs through savings realized or QVS HQ has
funded a significant number of projects that, when completed, will achieve established
targets.

5. Project-related targets are met and adequate savings are available to pay for all utility
energy services contracts/energy savings performance contracts (UESC/ESPC) projects, if
applicable. An energy conservation program is in effect to help maintain the reductions
and savings in electricity costs.

4. Employee Involvement (1-5)

1. Most not aware of the EnMS, corporate energy policy, and operational controls that may
apply to them.

2. Only those with energy-related jobs are involved. Corporation has not communicated
operational controls or operational energy criteria where needed.

3. A large number of employees are involved in energy conservation efforts, especially
electricity conservation. Operational controls have been identified and communicated,
and training is provided if needed.

4. Employees are aware of and supportive of electricity reduction targets and are fully
engaged to help wherever possible. Operational controls are in place and employees
are aware of and are following them.

Figure 6.4 CSF measurement and assessment tool.
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5.

Almost everyone is involved in some electricity conservation and/or use-reduction
efforts. Electricity reductions are occurring and continual improvements have been
achieved. Everyone follows guidelines, and processes are performed safely and with
excellent results. Electricity reduction is everyone’s business. World-class performance
is happening.

5. Action Planning: Objectives and Targets (1-5)

1.
2.

3.

None developed.

Accomplished energy profile, identified legal requirements, and currently developing
some objectives.

High-energy sources have been identified and objectives are being developed. Action
plans are being developed for each objective. The objectives, and specifically the
targets, are SMART (specific, measurable, actionable, relevant, and time framed).

. Action plans have been developed, responsibilities have been outlined, resources have

been approved, and implementation of improvement actions has begun. A management
review has been conducted and objectives have been approved. A contingency plan for
achieving emergency electricity has been written and approved.

. Some or all of the objectives and targets have been achieved, and new ones with clear

and complete action plans are being developed.

6. Resources/Budget (1-5)

1.

4.
5.

No resources provided except appointing the energy team and providing a meeting
place and time.

Resources have been requested to achieve objectives and targets. Analysis has been
performed to identify and measure high-energy users. A measurement system is in
place, tying funds provided to results achieved.

Some funds/resources have been provided. Approved first by the objective champion
and Strategic Council.

Sufficient resources are available for all action plans and projects.

Separate budget with ample funds is in place.

7. Project Management (1-5)

1.
2.

No project management evident even with objectives deployed.

Projects have been reviewed, statements of work (SOWSs) have been developed, and
contract advertisement and award is in process. Improving energy efficiency in design is
evident.

A project management system is now in place, and projects are being reviewed by
project managers for schedule, cost, and quality. Objectives implementation is being
reviewed by energy team for progress and to identify and correct any barriers to progress.
Projects and objectives are being reviewed and managed.

Some projects and objectives have been completed with good results, and others are
progressing well.

8. Reviews (1-5)

1.
2.

No team reviews, project reviews, or management reviews have occurred.
Projects have been developed and implemented, and both project and team reviews
have been scheduled.

. A project review has been accomplished, and the energy team has performed a team

review at least once per month.

. A management review has been scheduled, and numerous team reviews have been

conducted.

. A management review has been conducted by senior management, corrective actions

have been taken where needed, numerous project and team reviews have been
conducted, and projects are on track.

Figure 6.4 CSF measurement and assessment tool. (Continued)
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Table 6.2 First use of CSF assessment tool (March 2011).

Person(s)

Individual CSF Team average Actions needed responsible
Top management 2.2 None at this time
Communications 1.1 Need communications Team leader in

including goals, energy team coordination with
formed champion
Sufficient contribution 1.0 On track
estimated
Employee involvement 1.0 None at this time
Resources 1.0 None at this time
Objectives/action plans 1.0 None at this time
Project plans 1.0 None at this time
Reviews 1.0
Total 9.3
Table 6.3 CSF assessments.
March June September December

Individual CSF 2011 2011 2011 2011
Top management 2.2 2.3 2.3 2.5
Communications 1.1 1.1 1.3 1.3
Sufficient contribution 1.0 2.5 3.0 3.0
estimated
Employee involvement 1.0 1.0 2.4 2.7
Resources 1.0 1.0 2.0 2.5
Objectives/action plans 1.0 1.5 1.7 2.3
Project plans 1.0 1.2 1.4 1.5
Reviews 1.0 1.0 1.0 1.3
Total 9.3 11.6 15.1 17.1
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Table 6.3 CSF assessments. (Continued)
March June September December
Individual CSF 2012 2012 2012 2012
Top management 2.6 29 3.5 4.2
Communications 2.0 2.5 2.8 3.5
Sufficient contribution 3.1 3.5 3.6 3.7
estimated
Employee involvement 3.1 3.3 3.9 4.1
Resources 2.7 3.0 3.3 3.5
Objectives/action plans 2.6 3.1 3.3 3.7
Project plans 2.6. 2.9 3.1 3.5
Reviews 1.4 1.8 2.0 2.2
Total 20.1 23.0 255 29.9
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Figure 6.5 QVS Corporation 2011 CSF scores.
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Figure 6.6 QVS Corporation 2012 CSF scores.

this should drastically increase when the January 25, 2013, management review
is accomplished. It is obvious that these scores are helpful now, and the assess-
ment should be administered again on schedule at the end of March 2013.

An interesting use of the CSF assessment tool is to have the objective cham-
pion and the Strategic Council members take the assessment themselves. It will be
helpful to hear why they scored certain areas the way they did. Also, a comparison
between the council and the energy team should prove beneficial to both and help
them better understand the actual progress that has resulted.

The document control manager or the team leader should maintain graphs
over time showing how the individual CSFs are scored. The objective champion
will want to see how the top management, employee involvement, and resources
CSFs are doing.

It is useful to graph an individual CSF and have the team identify what it takes
to increase the CSF’s score in the near future and in the longer term. That course of
action increases both the CSF score and team progress on the O&Ts.

EVALUATION OF COMPLIANCE WITH LEGAL REQUIREMENTS
ISO 50001 EnMS Standard

Purpose: The energy team must periodically evaluate how well the legal requirements
and other requirements are being complied with, analyze the root causes of any devia-
tion, and take corrective action.

Legal requirements compliance characteristics: These evaluations should be provided
to the management representative, presented as an input to the management
reviews, and documented in the organization’s document control system. The
interval of evaluation is not specified, but once a year is acceptable.
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Operational Explanation

Once a year, the energy team reviews the list of legal requirements. One by one, the
team asks and answers the following questions:

1. Do we comply with this legal requirement? If not, why?
2. Are we in complete compliance or partial compliance?

3. What do we need to do to be in compliance?

Forms, Templates, Processes, and Plans to Meet the Standard

Document the legal and other requirements annual review. Make a copy of the list
and annotate whether the organization is in compliance with each requirement.
Have the team leader sign and date the list. Place it in the document control system
in the folder titled “Evaluation of compliance with legal and other requirements.”

QVS Corporation Example of Implementation

Table 6.4 and Figure 6.7 show QVS Corporation’s legal and other requirements
compliance evaluations.

Table 6.4 Legal and other requirements compliance evaluation, 2012 (short form).

In compliance?
Requirement (yes/no) Remarks

1. Purchase of electricity Yes Negotiated an electricity provider agreement
with Green Mountain Energy Company,
reducing QVS Corp.’s cents per kWh by
25% while getting 100% pollution-free
electricity from the wind

2. Design and operations: Yes The engineers’ designs adhered to ASHRAE
ASHRAE and IEEE and IEEE standards
standards

3. Electricity at Work Yes Inspection showed all electrical items in
requirements great shape

4. EPA ventilation Yes All ventilation requirements were properly
requirements followed

5. County and community Yes All county codes for building installation
building codes to include electricity and natural gas were

properly followed

6. State requirements for Yes One plant was having power factor
power factor problems. The energy team had capacitors
put into place that negated the problem.

7. National Environmental Yes In compliance with all pertinent legislation
Policy Act and other
federal legislation
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The purchase of electricity is determined by utility rates and considerations such as cents per
kWh and other fees and adjustments such as power factor adjustment. This will be spelled
out in the agreement with the utility provider and is normally included in the electric bill. It
may also be impacted by Texas Senate Bill 7, passed January 1, 2002, regarding electricity
deregulation in Texas.

Evaluation comments: Negotiated an electricity provider agreement with Green Mountain
Energy Company, reducing QVS Corp.’s cents per kWh by 25% while getting 100% pollution-
free electricity from the wind.

Design and operations are determined by consideration of the following standards and
legislation:

e ASHRAE (American Society of Heating, Refrigerating, and Air-Conditioning Engineers)
standards for heating, air-conditioning, ventilation, and data centers (3, 15, 62, and 90.1),
consisting of three types of standards:

1. Methods of testing
2. Standard design
3. Standard practices

e ASME (American Society of Mechanical Engineers) and IEEE (Institute of Electrical and
Electronics Engineers) standards on insulation, high-voltage testing, and hooking items to
electronic equipment

Evaluation comments: The engineers’ designs adhered to ASHRAE and IEEE standards.

e Federal legislation including the National Environmental Policy Act (NEPA), the Natural
Gas Policy Act (NGPA), and the Public Utility Regulatory Policies Act (PURPA)
Evaluation comments: All pertinent legislation is followed where applicable.

e Electricity at Work regulations that require companies to maintain all electrical items and
systems in a safe and workable condition
Evaluation comments: Inspection showed all electrical items in great shape.

e Environmental Protection Agency (EPA) regulations for meeting ventilation requirements in
offices
Evaluation comments: All ventilation requirements were properly followed.

e County and community statutes and codes for building installation to include electricity
and natural gas requirements
Evaluation comments: All county codes for building installation to include electricity and
natural gas were properly followed.

e State requirements for power factor and other issues
Evaluation comments: One plant was having power factor problems. The energy team had
capacitors put into place that negated the problem.

Compliance Evaluation

Compliance evaluation of the legal and other requirements will be added to the QVS Corp.’s
internal audit or self-inspection checklist and evaluated as part of the annual self-inspection.
Documentation of the results, including any corrective action efforts, will be maintained.

1. Has each facility been evaluated for electricity legal requirements
and are they documented? KYes [ONo

2. Have specific energy laws been identified and documented? KYes [ONo

Figure 6.7 Legal and other requirements compliance evaluation, 2012 (long form).
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3. Have the legal requirements been reviewed within the past year? KYes ONo
(Date of last review: )

4. Is there evidence that the facility has evaluated its compliance
with the electricity and natural gas legal requirements? KYes [ONo

5. If the facility has aspects that are not in compliance with applicable
legal requirements, have corrective actions been taken? XYes [ONo

Comments: _QVS Corp. is in compliance with its legal and other requirements.

Figure 6.7 Legal and other requirements compliance evaluation, 2012 (long form).
(Continued)

INTERNAL AUDIT OF ENMS
ISO 50001 EnMS Standard

Purpose: The organization shall perform periodically at a planned interval (every
year is acceptable) an internal audit to ensure its EnMS conforms to the ISO stan-
dard requirements.

Internal audit characteristics: The internal audit needs to be conducted by a
self-inspection by the energy team, the management representative, or the organi-
zation’s audit team or department. It should evaluate how well the team is meet-
ing the standard’s elements, including how aware people are of the EnMS and
the energy policy; how effective the energy O&Ts have been; how well the energy
action plans spell out all the tasks that need to be done to achieve the targets; how
effective are the meetings, management reviews, and the monitoring and measure-
ment tracking and analysis; and how the energy performance changed and why.
The energy team can do self-inspections, and other cross-functional personnel
may be selected to conduct an audit. In the latter case, the management represen-
tative would train them and approve the audit plan. Records of self-inspections or
internal audits must be maintained and presented at the appropriate management
review.

Operational Explanation

An internal audit or self-inspection should be conducted at least every 12 months
to identify any nonconformances or deficiencies. A self-inspection checklist should
be developed and filled out through research or other team actions and discussion
annually. Any major deficiencies noted should require a CAR that identifies the
problem, finds the root cause, and solves the problem in a timely manner. It also
provides the correct information for documenting the problem and its resolution.
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The self-inspection checklist enables an internal audit of actual achievements
versus standards requirements in the following 12 major areas:

Roles and responsibilities
Energy policy

SEUs

Legal and other requirements
O&Ts and their action plans
Training

Communications

Documentation and document control

O ©® N O LN

Operational controls

—_
e

Monitoring and measurement

—_
—_

. Facility auditing and corrective actions
12. Management reviews

This same checklist can be used by an organization’s headquarters audit team in per-
forming an audit of a facility or an overall organizational audit. The internal audit
can be done by the headquarters internal audit department provided it develops an
audit plan and assigns auditors who have had some energy management training.
This second-party audit needs to be done every three years. The audit will consist
of using the self-inspection checklist and interviewing personnel from top manage-
ment, employees to determine their awareness, the energy champion, the energy
team members, the facility managers, and whomever else the audit team wants to
interview. They will confirm that what the EnMS implementation plan said it was
going to do has actually been done. A check on the EnPIs will show the progress and
results that have been achieved.

Forms, Templates, Processes, Checklists, and Plans to Meet the Standard

Figure 6.8 shows a self-inspection checklist.

QVS Corporation Example of Implementation
The energy team completed its first self-inspection on September 29, 2011 (Figure 6.9).

Element 1: Roles and responsibilities

1. Have energy team member roles been identified and documented in

team meeting minutes and reported to the objective champion? OYes ONo
2. Is the team worksheet current? OYes ONo
(Date of last review: )

3. Do team members with identified roles understand their responsibilities
and are they being fulfilled? OYes [ONo

Figure 6.8 Sample internal audit/self-inspection checklist.
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4. Do EnMS team members participate in meetings? OYes [ONo
5. Are facility staff and management aware of their responsibilities
with regard to the EnMS? OYes [ONo
Comments:
Element 2: Energy policy
6. Does the organization have an EnMS policy? OYes ONo
7. Has the EnMS policy been approved by the senior leadership? OYes ONo
8. Is the policy current and reviewed annually? OYes [ONo
(Date of last review: )
9. Has the policy been provided and communicated to employees
and contractors? OYes 0ONo
Comments:
Element 3: SEUs
10. Have the SEUs for each facility been identified? OYes [ONo
11. Has the percentage of each SEU been estimated? OYes O No
12. Have the SEUs been evaluated as to reduction possibilities? OYes [ONo
13. Have the SEUs been prioritized? OYes [ONo
14. Have relevant energy variables been identified and energy
efficiencies identified and documented? OYes [ONo
15. Have the SEUs been reviewed within the past year? OYes 0ONo
(Date of last review: )
Comments:
Element 4: Legal and other requirements
16. Has each facility been evaluated for electricity and natural gas
legal requirements and are they documented? OYes ONo
17. Have specific energy laws been identified and documented? OYes ONo
18. Have the legal requirements been reviewed within the past year? OYes O No
(Date of last review: )
19. Is there evidence that the facility has evaluated its compliance
with the electricity and natural gas legal requirements? OYes [ONo
Figure 6.8 Sample internal audit/self-inspection checklist. (Continued) (continued)
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20. If the facility has aspects that are not in compliance with applicable
legal requirements, have corrective actions been taken? OYes ONo

Comments:

Element 5: Objectives, targets, and environmental action plans (EAPs)

21. Has the energy team worked on or initiated at least one objective
and target this year? OYes [ONo

22. Have objectives, targets, and EAPs been documented? O Yes O No

23. Do objectives and targets address the respective facility SEUs and
energy efficiencies? OYes [ONo

24. Has a documented action plan been put in place for each objective
designating responsibility, detailing steps to completion, and

describing how the team will successfully meet the target? OYes ONo
25. Are objectives being reviewed for progress at the team meetings? OYes ONo
26. s the status for each action plan action reflected using a

stoplight symbol at each meeting? OYes ONo

(Date of last review: )
Comments:

Element 6: Training

27. Has energy awareness training been developed and presented to

employees and contractors? OYes ONo
28. Have the training needs been reviewed within the past year? OYes O No
(Date of last review: )

29. Have employees who require training been trained and is the

training current? OYes [ONo
30. Did the facility and competency training meet the ISO 50001

EnMS requirements? OYes [ONo
Comments:

Element 7: Communication

31. Do the objective champion and energy team communicate relevant
information to the facility employees and contractors? OYes [ONo

32. Do employees know to whom to communicate energy concerns? OYes ONo

Figure 6.8 Sample internal audit/self-inspection checklist. (Continued)
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33. Are external communications adequately addressed? OYes ONo
Comments:
Element 8: Operational controls
34. Are SEUs with legal requirements addressed with an operational

control, an objective and target, or a project? OYes [ONo
35. Have operational controls been identified and briefed to those

impacted? OYes [ONo
36. Do all SEUs have at least one operational control? OYes [ONo
37. Is there evidence that operational controls are functional and that

they adequately address the SEUs? OYes 0O No
38. Have the operational controls been reviewed within the past year? OYes [ONo

(Date of last review: )
Comments:
Element 9: Documentation and control of documents
39. Is all required documentation filed on the facility’s EnMS document

control site? OYes ONo
40. Is all documentation filed in the correct folders according to the

energy documentation guide? OYes ONo
41. Is all documentation on the document control site current? OYes ONo
42. Are the documents used by the energy team the current QVS Corp.

EnMS program documents? OYes ONo
43. Does the EnMS documentation provide direction and instructions to

other related documents, records, reports, schedules, and registers? [ Yes O No
Comments:
Element 10: Monitoring and measurement
44. Have SEUs that require monitoring or measurement been identified

on the monitoring and measurement plan? OYes ONo
45. Has the monitoring and measurement plan been reviewed within the

past year? OYes [ONo

(Date of last review: )
46. Is the required monitoring and measurement being conducted for the

energy performance indicators? OYes O No

Figure 6.8 Sample internal audit/self-inspection checklist. (Continued) (continued)
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Comments:

47. ls the monitoring and measurement relevant to the SEUs? OYes [ONo
48. lIs any necessary calibration of equipment included in the
monitoring plan? OYes [ONo
Comments:
Element 11: Facility auditing and corrective action
49. Have self-inspections been completed annually? OYes ONo
50. Were all nonconformances identified and was corrective action taken
to address each nonconformance? OYes [ONo
(Date of last review: )
51. Were all CARs from the previous second-party audits resolved
appropriately? OYes 0ONo
Comments:
Element 12: Management review
52. Has the management review been conducted at least annually? OYes [ONo
(Describe the management review process and date(s) of last review:
53. Is the head of the facility, or his/her designee, aware of the status
of the EnMS program? OYes [ONo
54. Does the head of the facility, or his/her designee, provide guidance
and direction for the EnMS? OYes [ONo
55. Does the management review cover the required elements including
both inputs and outputs? OYes ONo

Self-inspection and nonconformances

Document all nonconformances identified in the self-inspection and the corrective action taken.

Figure 6.8 Sample internal audit/self-inspection checklist. (Continued)
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Element 1: Roles and responsibilities

1.

Have energy team member roles been identified and documented in
team meeting minutes and reported to the objective champion?

. Is the team worksheet current?

(Date of last review: _‘May 2011 )

. Do team members with identified roles understand their responsibilities

and are they being fulfilled?
Do EnMS team members participate in meetings?

Are facility staff and management aware of their responsibilities
with regard to the EnMS?

Comments:
1,3, 4, & 5 were checked yes. No team worksheet had been developed so 2 was marked no.

X Yes
O Yes

X Yes
X Yes

X Yes

O No
X No

[ No
[ No

[ No

Element 2: Energy policy

6. Does the organization have an EnMS policy? KYes [ No
7. Has the EnMS policy been approved by the senior leadership? KYes [ONo
8. Is the policy current and reviewed annually? KYes [ONo

(Date of last review: _May 2011 )
9. Has the policy been provided and communicated to employees

and contractors? KYes ONo
Comments:

6-9 were checked yes. No nonconformity.
Element 3: SEUs
10. Have the SEUs for each facility been identified? KYes ONo
11. Has the percentage of each SEU been estimated? KYes ONo
12. Have the SEUs been evaluated as to reduction possibilities? KYes ONo
13. Have the SEUs been prioritized? KYes [ONo
14. Have relevant energy variables been identified and energy
efficiencies identified and documented? XYes ONo
15. Have the SEUs been reviewed within the past year? RYes ONo
(Date of last review: May 2011 )
Comments:
10-15 were checked yes. No discrepancies.
Figure 6.9 QVS Corporation EnMS internal audit/self-inspection checklist. (continued)
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Element 4: Legal and other requirements

16. Has each facility been evaluated for electricity and natural gas

legal requirements and are they documented? RYes ONo
17. Have specific energy laws been identified and documented? RYes ONo
18. Have the legal requirements been reviewed within the past year? XKYes ONo

(Date of last review: May 2011 )
19. Is there evidence that the facility has evaluated its compliance

with the electricity and natural gas legal requirements? RYes ONo
20. If the facility has aspects that are not in compliance with applicable

legal requirements, have corrective actions been taken? RYes ONo
Comments:

16-20 were checked yes. No discrepancies.

Element 5: Objectives, targets, and environmental action plans (EAPs)
21. Has the energy team worked on or initiated at least one objective

and target this year? KYes [ONo
22. Have objectives, targets, and EAPs been documented? KYes [ONo
23. Do objectives and targets address the respective facility SEUs and

energy efficiencies? KYes [ONo
24. Has a documented action plan been put in place for each objective

designating responsibility, detailing steps to completion, and

describing how the team will successfully meet the target? RYes ONo
25. Are objectives being reviewed for progress at the team meetings? KYes [ONo
26. Is the status for each action plan action reflected using a

stoplight symbol at each meeting? XYes [ONo

(Date of last review: May 2011 )
Comments:

21-26 were checked yes. No deficiencies.

Element 6: Training
27. Has energy awareness training been developed and presented to

employees and contractors? RYes ONo
28. Have the training needs been reviewed within the past year? RYes ONo

(Date of last review: _May 2011 )
29. Have employees who require training been trained and is the

training current? RYes ONo
30. Did the facility and competency training meet the ISO 50001

EnMS requirements? RYes ONo

Figure 6.9 QVS Corporation EnMS internal audit/self-inspection checklist. (Continued)
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Comments:

27-30 were checked yes. No nonconformities.

Element 7: Communication

31. Do the objective champion and energy team communicate relevant

information to the facility employees and contractors? KYes [ONo
32. Do employees know to whom to communicate energy concerns? KYes [ONo
33. Are external communications adequately addressed? KYes [ONo
Comments:

31-33 were checked yes. No nonconformities.

Element 8: Operational controls
34. Are SEUs with legal requirements addressed with an operational

control, an objective and target, or a project? KYes [ONo
35. Have operational controls been identified and briefed to those

impacted? KYes [ONo
36. Do all SEUs have at least one operational control? KYes [ONo
37. Is there evidence that operational controls are functional and that

they adequately address the SEUs? KYes [ONo
38. Have the operational controls been reviewed within the past year? KYes [ONo

(Date of last review: May 2011 )
Comments:

34-38 were checked yes. No nonconformities.

Element 9: Documentation and control of documents
39. Is all required documentation filed on the facility’s EnMS document

control site? KYes [ONo
40. Is all documentation filed in the correct folders according to the

energy documentation guide? KYes [ONo
41. Is all documentation on the document control site current? OYes X No
42. Are the documents used by the energy team the current QVS Corp.

EnMS program documents? KYes [ONo
43. Does the EnMS documentation provide direction and instructions to

other related documents, records, reports, schedules, and registers? KYes [ONo
Comments:

39, 40, 42, and 43 were checked yes. 41cwas checked no, a deficiency.
Figure 6.9 QVS Corporation EnMS internal audit/self-inspection checklist. (continued)

(Continued)
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Element 10: Monitoring and measurement

44,

45.

Have SEUs that require monitoring or measurement been identified
on the monitoring and measurement plan? KYes [ONo

Has the monitoring and measurement plan been reviewed within the
past year? RYes 0ONo

(Date of last review: ‘May 2011 )

46. Is the required monitoring and measurement being conducted for the

energy performance indicators? XYes ONo
47. Is the monitoring and measurement relevant to the SEUs? KYes [ONo
48. Is any necessary calibration of equipment included in the

monitoring plan? KYes [ONo
Comments:

44-48 were checked yes. No deficiencies.

Element 11: Facility auditing and corrective action

49.
50.

Have self-inspections been completed annually? OYes [ONo

Were all nonconformances identified and was corrective action taken
to address each nonconformance? X Yes O No

(Date of last review: _May 2011 )

51. Were all CARs from the previous second-party audits resolved
appropriately? OYes O No
Comments:

49. This was the first self inspection required. 50. Yes, two deficiencies identified. 51. N/A

Element 12: Management review

52.

53.

54.

55.

Has the management review been conducted at least annually? KYes [ONo
(Describe the management review process and date(s) of last review: May 2011 )

Is the head of the facility, or his/her designee, aware of the status

of the EnMS program? KYes [ONo
Does the head of the facility, or his/her designee, provide guidance

and direction for the EnMS? KYes [ONo
Does the management review cover the required elements including

both inputs and outputs? KYes [ONo

Comments:

52-55 were checked yes. No deficiencies.

Figure 6.9 QVS Corporation EnMS internal audit/self-inspection checklist. (Continued)
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Self-inspection and nonconformances

Document all nonconformances identified in the self-inspection and the corrective action taken.

No team profile or worksheet developed and all documents are not included in the

document control system that is required.

Figure 6.9 QVS Corporation EnMS internal audit/self-inspection checklist. (Continued)

NONCONFORMITIES, CORRECTIVE ACTIONS,
AND PREVENTIVE ACTIONS

ISO 50001 EnMS Standard

Purpose: To correct or prevent any nonconformities or deficiencies.

Characteristics: Once the energy team identifies through either a self-inspection or
a second-party audit that a nonconformity exists or will exist if preventive action
is not taken, a CAR or PAR (whichever is appropriate) is developed, corrective
action is taken, and correction of the nonconformity is verified.

Operational Explanation

When a discrepancy or a nonconformance to a requirement is found, action in the
form of a CAR or PAR, depending on whether it is something that needs immedi-
ate correction or is something that is preventable, needs to be taken immediately.
The CAR or PAR is designed to show the problem, the root causes, and whether a
fix was implemented and is adequate.

Forms, Templates, Processes, and Plans to Meet the Standard
Figure 6.10 shows a typical CAR.

QVS Corporation Example of Implementation

Two deficiencies were identified during the self-inspection: (1) there was no
energy team profile worksheet and (2) some documents had not been posted in
the document control system. The energy team profile worksheet could be com-
pleted after the self-inspection in about 20 minutes (see Figure 6.11). Therefore, the
energy team leader stated, “Let’s prepare the profile sheet now; thus a CAR will
not be necessary. We will need to prepare a CAR for the deficiency of the missing
documents” (see Figure 6.12). Figure 6.13 shows QVS Corporation’s nonconformi-
ties and corrective and preventive action process.
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Corrective Action Request

CAR # (start with En): Location: Policy reference: Date issued:

Requirement:

Nonconformance:

Corrective action issued by: Corrective action assigned to:

Corrective action due by:

Cause analysis
EnMS team meeting date (if applicable):

Root cause analysis:

Corrective action

Response:

Supporting documentation:

Acceptance
Additional audits required? O Yes O No
Corrective action accepted? O Yes O No

Associated preventive action request (PAR) if applicable

EnMS team leader Date accepted

Office head Date accepted

Figure 6.10 Typical CAR.

Source: US Drug Enforcement Agency, EMS-09-014 Nonconformity, Corrective, and Preventative Action
(09/22/2009).
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Instructions for preparing a CAR

Block 1 of form: Description of nonconforming work or departure from policies and procedures
in the Energy Management System (EnMS) or energy regulations. This section records the
following information:

a. CAR #: The name of the facility followed by “EnMS CAR,” the year, and a sequential
numbering system (e.g., Plant A EnMS CAR 12-001).

b. Policy reference: Enter the appropriate reference to a policy, procedure, or clause addressing
the nonconformance.

Date issued: Enter the date that the CAR was issued.

. Requirement: Enter a brief description of the requirement cited in the policy reference.
Nonconformance: Enter a detailed description of the nonconformance.

Corrective action issued by: Enter the name and title of the person issuing the CAR.
Corrective action assigned to: Enter the name of the individual assigned the corrective
action.

. Corrective action due by: Enter the deadline for the corrective action.

> g ™m0 a0

Block 2 of form: Cause analysis is the most important and sometimes the most difficult

part in the corrective action process. The procedure for corrective action shall start with an
investigation to determine the root cause(s) of the nonconformance. If necessary, the EnMS
team should convene, discuss the nonconformance, and determine the root cause of the
nonconformance. Potential root causes could include policies, methods and procedures, staff
skills and training, and equipment. This section shall record a detailed description of the root
cause analysis, while including any appropriate references and attachments.

Block 3 of form: Corrective actions are the steps implemented by the respective office to correct
the nonconformance and prevent its recurrence. Corrective actions shall be appropriate to the
magnitude and the risk of the nonconformance. This section shall record a detailed description
of the corrective action chosen by the respective office. In addition, this section shall include all
supporting documentation.

Block 4 of form: All documentation will be provided to the EnMS team leader for review. The
EnMS team leader will determine whether further action is required. If no further action is
required, the EnMS team leader will coordinate with the objective champion for concurrence.
This section will be completed as follows:

a. Additional audits required: Check either “yes” or “no” to indicate to answer whether
additional audits are required. If “yes,” provide reference to additional audit documentation.

b. Corrective action accepted: Check either “yes” or “no” to indicate whether the EnMS team
leader and the objective champion have accepted the corrective action. If no corrective
action is necessary, enter “yes” and indicate “N/A” with a brief description under the
corrective action section.

c. Associated PAR: Enter the PAR number associated with the CAR (if applicable). The PAR can
use this form by just writing PAR over the CAR heading.

d. Signatures and dates: Pending complete concurrence, the EnMS team leader and the
objective champion will sign and date the CAR. By signing, both the EnMS team leader and
the objective champion agree with all determinations (i.e., cause analysis, corrective action,
etc.) and render the CAR complete.

Figure 6.10 Typical CAR. (Continued)
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Date formed:
September 25, 2010

Head of organization:
Gene Smith

Team leader:
Bill Johnson
(817) 534-6678
bj@qvsc.com

Team facilitator:
Marv Howell
(817) 534-6682
mh@qvsc.com

Team members

Name

Telephone

E-mail

Ann Docum

817) 534-6690

ad@qvsc.com

(

Steve Thomas (817) 534-6691 st@qvsc.com
John Jones (817) 534-6692 jj@qvsc.com
Mary Ray (817) 534-6695 mr@qvsc.com
Bill Davis (817) 534-6700 bd@qvsc.com
Ted Pruitt (817) 534-6707 tp@qvsc.com

John Williams (817) 534-2012 jw@qvsc.com

Mary Walker (817) 534-2875 mw@qvsc.com

Document control manager

Mary Ray

(817) 534-6695

mr@qvsc.com

Operations manager

Bill Davis | (817) 534-6700 bd@qvsc.com
Note taker

John Jones | (817) 534-6692 jj@qvsc.com
Approved

Truman Johnson, September 2010

EnMS team leader

Figure 6.11 QVS Corporation energy team profile worksheet.

Corrective Action Request

CAR #:
CAR #1

Location:

Gun Barrel City N/A

Policy reference:

Date issued:
9/25/2010

Requirement:

Document Control ISO 50001 (EnMS Requirement 4.5.4)

Nonconformance:

Some documents missing from the document control system.

Figure 6.12 QVS Corporation completed CAR.
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Corrective action issued by:
Truman Johnson

Corrective action assigned to:
Mary Walker

Corrective action due by: 11/30/2010

Cause analysis

Root cause analysis:

EnMS team meeting date (if applicable): 102010

Not checking the system files to ensure current documents have been placed.

Corrective action

Response:

been filed.

Supporting documentation:

Not needed.

The document control manager will check the files monthly to ensure all documents are
current. Meeting minutes and sign-in sheets, which accounted for 70% of the missing
documents, will be placed in the files no later than three days after the meeting. The energy
team leader will check the files four days after the meeting to verify that the documents have

Acceptance
Additional audits required?

Corrective action accepted?

EnMS team leader

Truman Johnson

X No
O No
Associated preventive action request (PAR) if applicable: N/A

Date accepted __10/5/2010

Office head

Date accepted _10/6/2010

Figure 6.12 QVS Corporation completed CAR. (Continued)

d. Record the results of actions taken.

During any self-inspection, any major nonconformity will require the preparation of a
corrective action report (CAR). QVS Corp.’s CAR is designed to satisfy the following:

a. Determine the causes of nonconformities or potential nonconformities
b. Evaluate the need for action to ensure that nonconformities do not occur or reoccur

c. Determine and implement the appropriate action needed

e. Review the effectiveness of the action taken.

CARs will be tracked to ensure the correction has been made. When the nonconformity has
been corrected, the CAR will be filed in the appropriate Microsoft SharePoint file.

Figure 6.13 QVS Corporation’s nonconformities and corrective and preventive action process.
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CONTROL OF RECORDS
ISO 50001 EnMS Standard

Purpose: To control records that meet the standard requirements and demonstrate
the energy performance. The controls should include identification, retrieval, and
retention of the records.

Control of records characteristics: The records should be legible, easy to identify and
retrieve, and retired in accordance with the organization’s retention policy.

Operational Explanation

The retention of records is four years. QVS Corporation’s retention policy also applies
to the EnMS records. Records will be kept in the appropriate file folders in the central-
ized EnMS document control system on Microsoft SharePoint. They should be leg-
ible, easy to retrieve, and controlled. The controls should include adding a title and
the origination date to each record and adding a revision number when revised. Only
people responsible for changing a record will be given access to make the change.
Other interested personnel will have read-only access to the records. Once the docu-
ments become a record, they may no longer be changed since they are no longer
active.

Forms, Templates, Processes, and Plans to Meet the Standard

Records are kept for four years in accordance with QVS Corporation’s retention
policy for records. Periodic checks, similar to those described for the CAR earlier,
will help ensure documents are controlled.

QVS Corporation Example of Implementation

The energy team’s document control manager looks at all documents once a year
to see whether any are over four years old. The origination date on the document
enables this review. If the document is a record that is more than four years old,
it is pulled from the document control system and retired in accordance with the
company’s retention policy. If the document is more than four years old but is not
a record (still useful to the team and may be used), it will remain in the document
control system. It may be stamped “reviewed—still useful.”
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Management Review

GENERAL REQUIREMENTS
ISO 50001 EnMS Standard

Purpose: Management should conduct management reviews at planned intervals
such as once a year and review the EnMS for suitability, adequacy, and effectiveness.

Management review characteristics: Management reviews should be held at planned
intervals (at least once a year), all participants should receive a notice and the
agenda before the meeting, the appointed top manager(s) should attend, the
energy team leader should be the master of ceremonies, all required inputs should
be covered, and all required outputs should be produced. The documentation will
include the agenda, the sign-in sheet, presentations given, and the minutes of the
management review.

Operational Explanation

Management reviews are critical for continuous improvement. ISO standards
require them. They are part of the “check” phase and a large part of the “act”
phase. The standard says management reviews should be conducted at planned
intervals, and most management reviews are conducted at least annually by the
organization’s senior management. In a management review, the management
evaluates the progress of current projects and O&Ts and determines whether there
are any barriers. They recommend new projects and objectives. They review any
internal or external audits. Their objective is to improve system performance and
ensure that the required inputs and outputs by paragraph 4.7 of the ISO 50001
EnMS are met. The management review gives management the opportunity to see
whether the standard being implemented is suitable, acceptable, and effective for
the organization.

Management reviews should be held at least once a year. Top management
and the energy team should be invited. The energy champion or his or her boss
chairs the meeting. The energy team leader or his or her designee serves as the
master of ceremonies.
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Forms, Templates, Processes, and Plans to Meet the Standard

The note taker should keep the minutes of the management review. The agenda,
meeting minutes, PowerPoint or other presentation, and the sign-in sheet should
all be maintained in the document control system.

QVS Corporation Example of Implementation

The company’s management representative, the energy champion, leads the man-
agement review. It is conducted at least annually. The agenda includes all the input
requirements, and the minutes capture all the outputs required.

INPUTS TO MANAGEMENT REVIEW
ISO 50001 EnMS Standard

Purpose: The inputs necessary to ensure management reviews accomplish their
purpose of assessing suitability, adequacy, and effectiveness are outlined and
should be included in every management review.

Management review inputs: The agenda should include the required inputs, and
each should be discussed. First, the agenda should call for any follow-up actions
from any previous reviews, followed by discussion on energy policy and how it is
affected. The current status of the EnPIs should be discussed, along with the extent
to which O&Ts are being met. If it is an EnMS audit or a self-inspection, the results
should be outlined and discussed, including the status of any CARs or PARs and
further actions needed. The energy performance status should be covered. Has it
improved? If so, what has been achieved? Recommendations of improvements,
including energy efficiencies, should be discussed and decisions made.

Operational Explanation

The energy champion, the sustainability executive officer, or a top management
group such as the Strategic Council, Quality Council, Leadership Council, or
other group conducts the management review to determine whether the EnMS
being implemented is suitable, adequate, and effective. It is important in planning
the meeting, and especially in preparing the agenda, that all required inputs are
included and that the required outputs are produced and documented. The inputs
should be:

1. Energy management action plan reviews, energy diagnoses/review results,
and EnMS audit results (this includes changes to EnPlIs)

2. Evaluation of legal and other compliance and any changes to legal or other
requirements

3. The energy performance of the organization (how it is doing relative to EnPlIs)

4. The status of corrective and preventive actions
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5
6
7
8

. The performance of the EnMS
. The extent to which energy O&Ts have been met
. Recommendations for improvement

. Follow-up actions from previous management reviews

Any self-inspection or external energy audits need to be reviewed. Any CARs or
nonconformities need to be discussed.

Forms, Templates, Processes, and Plans to Meet the Standard

1.

Copies of self-inspections, energy audits, and CARs should be part of the
management review.

. Any business not resolved at the last meeting should be reviewed at this

meeting.

Any action items or recommendations from the last meeting should be
reviewed at this meeting.

Copies of current EnPIs should be reviewed. Any changes in targets, along
with the results, should be shown at the management review.

The legal requirements should be reviewed at least annually as to the orga-
nization’s compliance with them. It is a best practice to do that the month
before the scheduled management review.

QVS Corporation Example of Implementation

The inputs required should be placed on the management review agenda and
should be covered at the management review. The agenda from QVS Corpora-
tion’s last management review is shown in Figure 7.1.

09:00-09:05 Introductions and management review requirements ~ Team leader
09:05-09:08  Legal requirements and other facts Team leader
09:08-09:10  Self-inspection and corrective actions Team leader
09:10-09:15  QVS energy policy Team leader
09:15-09:20  EnPIs (energy performance indicators) Team leader
09:20-09:25  EnPI baseline data and energy indicator performance ~ Team leader
09:25-09:30  Completed objectives and targets (O&Ts) Team leader
09:30-09:40  Current O&Ts Obijective responsible
persons

09:40-09:43  Completed projects and current projects Team leader
09:43-09:45  Changes in energy policy and EnPls Team leader
09:45-09:50  Planned future actions Team leader
09:50-10:00  Questions, answers, approvals, and recommendations  Objective champion

Figure 7.1

QVS Corporation management review agenda (January 15, 2013).
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The agenda is included in the Microsoft PowerPoint presentation developed
for this management review (see Appendix A). The agenda should show the date,
the start and end times for each segment or item, all relevant inputs, and who is
covering each item.

OUTPUTS FROM MANAGEMENT REVIEW
ISO 50001 EnMS Standard

Purpose: Management reviews are an essential part of the “check” and “act”
phases of continually improving an organization’s EnMS. The outputs required
enable these necessary improvements and changes. As the management review
is conducted, the outputs, which are now deliverables, are achieved as they are
discussed, and decisions and recommendations are made.

Management review outputs: Any changes in the energy performance of the organi-
zation, in the energy policy, or in any of the EnPlIs or O&Ts or any other element of
the EnMS; any resource allocations; or any new projects should be covered in the
meeting minutes and distributed to all interested parties.

Operational Explanation

Minutes of the management review must be taken, coordinated with all attendees,
and approved by the energy champion or energy team leader. It is a best practice
or a BAT to develop a Microsoft PowerPoint presentation for the meeting. In writ-
ing the minutes, the requirement can be copied from the Microsoft PowerPoint
slide, and then the decisions or actions recommended can be covered after the
requirement. The format would include the following categories:

* Management review—organization name

e Purpose

e Date/time

e Place

® Requirement/decisions/recommended actions/action items

¢ Summary of energy champion or top management approvals and
recommendations

¢ Approval by management review leader

All action items should be numbered and show who is to do what, when, and where,
if appropriate.
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As should be done for all energy team meetings and quarterly reviews, have
all participants sign a sign-in sheet and document it in the same folder (in the
central document control system) with the management review agenda, the min-
utes, and the Microsoft PowerPoint presentation. This will make it easy for the
self-inspection team, the internal auditor, or an external auditor to locate.

A typical sign-in sheet contains the following info:

¢ Name

¢ Organization title
¢ Telephone number
e E-mail address

e Signature

The top of the sign-in sheet would have the organization’s name, the title “Man-
agement Review,” and the date.

Forms, Templates, Processes, and Plans to Meet the Standard

Meeting minutes of the management review, including action items and rec-
ommendations, should be documented. At the first energy team meeting after
the management review, the team should review the recommendations, decide
how they are going to be implemented, and initiate the action needed. The sta-
tus of action items should be reviewed at each energy team meeting until they
are implemented or resolved. The meeting minutes, agenda, presentations, and
sign-in sheet should all be included in the document control system and filed
by year completed. A sign-in sheet should be used at each meeting, including
management reviews, showing the date and type of meeting and the info shown
in the list.

QVS Corporation Example of Implementation

The meeting minutes should reflect all outputs, action items, new O&Ts, and
the top manager’s or management’s determination as to the suitability, feasi-
bility, and adequacy of the EnMS presented. The minutes should be in the for-
mat shown in Figure 7.2. The action items are reviewed at each regular meeting
until they are implemented or resolved. Any action items that are not completed
prior to the next management review are placed on the new agenda and dis-
cussed. Notice how the Microsoft PowerPoint slide presentation for the man-
agement review in Appendix A is used to develop the minutes. It covers the
information that was presented and discussed, what was approved, and the
recommendations.
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Date/time: January 15, 2013, 9:00-10:00 AM
Place: QVS Corp.’s Executive Conference Room

Purpose: To conduct a management review of QVS Corp.’s development and implementation
of ISO 50001 EnMS.

Agenda:

09:00-09:05 Introductions and management review requirements ~ Team leader
09:05-09:08  Legal requirements and other facts Team leader
09:08-09:10  Self-inspection and corrective actions Team leader
09:10-09:15  QVS energy policy Team leader
09:15-09:20  EnPIs (energy performance indicators) Team leader
09:20-09:25  EnPI baseline data and energy indicator performance ~ Team leader
09:25-09:30  Completed objectives and targets (O&Ts) Team leader
09:30-09:40  Current O&Ts Obijective responsible

persons

09:40-09:43  Completed projects and current projects Team leader
09:43-09:45  Changes in energy policy and EnPls Team leader
09:45-09:50  Planned future actions Team leader

09:50-10:00  Questions, answers, approvals, and recommendations  Objective champion

Required inputs:

Energy management action plan reviews, energy diagnoses/review results, EnMS audit
results (this includes changes to EnPls)

Evaluation of legal and other compliance and any changes to legal requirements
Evaluation of the energy performance of the organization (how are we doing relative to
EnPls?)

Review of the status of corrective and preventive actions

Evaluation of the performance of the EnMS

Assessment of the extent to which energy O&Ts have been met

Recommendations for improvement

Required outputs:

The improvement in the energy performance of the organization since the last review
Changes to the energy policy

Decisions regarding the energy performance of the organization

Decisions regarding the EnMS

The validity/suitability of EnPls

Changes to the objectives, targets, or other elements of the EnMS consistent with the
organization’s commitment to continual improvement

Allocation of resources

Legal requirements and other factors:

Electricity provider is Gun Barrel City Electric Company. Does not provide a UESC (utility
energy savings contract) service.

Can pursue another electric provider since Texas is a deregulated state.

Must keep power factor above 0.95 or pay an adjustment fee.

Must keep all electric conduit and system inside the facilities maintained in workable
condition.

Present cost of electricity is 6.5 cents per kWh.

Figure 7.2 QVS Corporation management review minutes.
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Corrective actions:

¢ No outside or second-party audits.

¢ In October 2012, the energy team performed a self-inspection. All discrepancies (primarily
in documentation) have been corrected.

¢ Next self-inspection is scheduled for October 2013.

QVS Corp!s energy policy:

QVS Corp. is committed to purchasing and using energy in the most efficient, cost-effective,
and environmentally responsible manner possible. Therefore, QVS Corp. shall:

e Practice energy conservation at all facilities

Lower peak demand at all facilities

Improve energy efficiency while maintaining a safe and comfortable work environment
Lower kWh per square foot to best-in-class levels

Increase the percentage of renewable energy used

¢ Continually improve its performance

EnPls:
* kWh usage by month and summed for year
¢ kWh usage/gross square footage summed for year
e 2010 is our baseline year
kWh usage and baseline (2010):
Headquarters: 2,681,740

Plant A: 3,495,709
Plant B: 3,423,075
Plant C: 3,275,166
Plant D: 3,245,210

QVS total: 16,120,900
Electricity intensity baseline (kWh/sq. ft.):

Headquarters: 48.76
Plant A: 34.10
Plant B: 27.38
Plant C: 33.42
Plant D: 32.45
QVS: 33.55

* QVS goal is to reduce kWh usage by 10% by end of 2015

Actual vs. targets:
Results at end of year 2011:  0.16%

At end of year 2012: 3%

Target at end of year 2013: 5%

At end of year 2014: 7%

At end of year 2015: 10%
Completed O&Ts:

e OT-11-01 Energy Awareness Training: In 2011, all employees and contractors were trained.
They will be retrained in 2014.

e OT-11-02 Energy Competency Training: Facility managers were also made the energy
managers. An energy manager training course was developed and presented by the team
leader and the facilitator that included their roles and responsibilities, basic terms, EnPls,
things to look for to achieve savings, the energy conservation program, and how they can help.

Figure 7.2 QVS Corporation management review minutes. (Continued) (continued)
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e OT-11-03 Communication Plan: A communication plan has been developed to show
how communications on energy should be conducted both in-house and outside the
organization. All employees have been trained on the contents of the plan.

e OT-11-05 Energy Conservation Program: An energy conservation program was developed,
put into Microsoft PowerPoint, and sent to all employees and contractors by the objective
champion in late November 2011.

Current O&Ts:

e OT-11-04 Develop and Implement a Purchase Control Plan: Actions revised to include
renegotiating with present provider, and others available due to deregulation, and to lower
the present cost of 6.5 cents per kWh. In addition, QVS wishes to raise the percentage of
renewable energy from present 2% to 15%.

e OT-12-01 Implement an Information Technology (IT) Power Management Program: The
sleep function was enabled on all computer monitors, and the hibernate function was
enabled on 25% of computers and 10% of laptops. New electronics purchased must be
Energy Star rated, and electronics that have reached their end of life will be recycled with
an R2 electronic recycler.

Completed projects:

HQ: Changed T12 to T5 lights (completed on November 30, 2011)

Plant A: Changed T12 to T5 lights (completed on December 10, 2011)

Plant B: Changed T12 to T5 lights (completed on December 30, 2011)

HQ, Plants A-D: Installed 120 occupancy sensors in areas of infrequent use (restrooms, break
rooms, mechanical rooms, and copier rooms)

Plants A, C, and D: Installed 12 inches of insulation in the roof ceilings

Plant D: Replaced exit signs with low-energy-use exit signs

Future projects/ECMs:

¢ Replace cooling tower in HQ building. Payback period is 8.2 years.

* Replace boiler in Plant B. Payback period is 9.5 years.

 Replace hot water heaters in HQ building and Plants A, B, and D with solar panels. Payback
period is 3.7 years.

Changes in QVS Corp.s energy policy:

QVS Corp. is committed to purchasing and using energy in the most efficient, cost-effective,
and environmentally responsible manner possible. Therefore, QVS Corp. shall:
e Practice energy conservation at all facilities
Lower peak demand at all facilities
Improve energy efficiency while maintaining a safe and comfortable work environment
Lower kWh per square foot to best-in-class levels
Increase the percentage of renewable energy used
Continually improve its performance

(Underlined items in list above need to be addressed.)

Energy policy recommendations:

#1. Keep energy policy as is.

#2. Recommend a new O&T be approved to address peak load.

#3. Get Strategic Council to approve 15% by end of 2015 as our renewable energy goal or
target.

The energy champion approved recommendations 2 and 3. Action item #1: The energy
champion will present recommendation 3 to the Strategic Council for improvement at
its next meeting on April 12, 2012. Action item #2: The energy team will develop an

Figure 7.2 QVS Corporation management review minutes. (Continued)



MANAGEMENT REviEw 123

O&T and energy action plan at its next meeting in February 2012 and then implement
the energy action plan.

#4: Keep EnPls (kWh usage by month and summed for year, kWh usage/gross square
footage summed for year). They are valid and suitable.

#5: For the O&T to reduce the peak load, recommend that we add electric load factor (ELF)
to be calculated quarterly to ensure our peak loads have not changed negatively for
some reason.

e ELF is an indicator that shows if peak demand is high for your facility. It is an
indicator of how steady an electrical load is over time. The optimum load factor is 1
or 100%. The closer to zero, the more you are paying for electricity.

ELF (%) = Total kWh / # days in electricity billing cycle X 24 hours/day /
peak kW demand X 100

In other words, it is the average demand/peak demand for a given period of time.
From your electricity bill get the kWhs used and the peak kW. Next, look for days
included in the bill. Multiply these days by 24 (hours per day). Divide this number
into the kWhs. Then divide what you get by the peak kW. Multiply this number by
100 to get a percentage.

The energy champion approved recommendation 4. He recommended that the ELF be
the measure for the new O&T approved above. Action item #3: The energy team will
include development and tracking of the ELF for each QVS Corp. facility at the next
energy team meeting in February 2012.

Planned future actions:

e Continue meeting monthly even if only 30 minutes in duration.
* Manage O&Ts and projects/ECMs to completion.

e Standardize the objective champion’s quarterly update to the Strategic Council.

e Continue to identify ECMs.

e Perform second self-inspection in October 2012.

The energy champion approved the future plans and complimented the team on its

past actions and achievements. Action item #4: The energy team needs to finish its
recommendations for standardizing the Strategic Council’s quarterly update and present it
to the energy champion by March 5, 2012. Action item #5: The energy team leader and the
facilitator shall develop the agenda for the next energy team meeting in February 2012 by
February 3, 2012, and communicate to all involved personnel. Action item #6: The energy
team needs to plan for conducting a second self-inspection in October 2012 and sharing
the results with the energy champion.

Recommendations and approvals by energy champion:

1. Approved current O&Ts.

2. Recommended new O&T for measuring and improving the ELF.
3. Approved keeping existing EnPls.

4. Approved future planned actions for the energy team.

Approved:
Energy Champion

Figure 7.2 QVS Corporation management review minutes. (Continued)






Chapter 8
Integration of ISO Standards

INTEGRATION

Most companies considering using ISO 50001 EnMS have already implemented
ISO 9001 QMS and possibly ISO 14001 EMS and OHSMS 18000 Safety. ISO 50001
EnMS used ISO 14001 EMS as a guide in its development. ISO 14001 EMS used
ISO 9001 QMS as a guide in its development. Therefore, there are a lot of similari-
ties in the phases and elements that are required. It is easy for a company to just
add ISO 50001 EnMS to the systems it already has. How did QVS Corporation
approach this possibility?

QVS CORPORATION INTEGRATION OF ISOs

After the EnMS was developed and had been in place for about a year, the Stra-
tegic Council asked the energy champion to explore the feasibility of merging
ISO 9001 QMS, ISO 14001 EMS, and ISO 50001 EnMS. To do so, he felt a new
integrated and cross-functional team would be necessary. He asked the different
functional departments if the energy team leader, the environmental management
team leader, and the quality management systems team leader could be part of the
new integrated standards team (IST). The facilitator for the energy team was asked
to facilitate the IST. The energy champion would serve as the team leader. A cor-
porate lawyer and a member of the quality department rounded out the team. The
purpose of the team’s first meeting was to establish the ground rules and identify
elements that could be consolidated. The team members reviewed the elements of
each ISO standard prior to the meeting.

First Meeting

The IST adopted the energy team’s ground rules since they fit the needs of the new
team. The IST decided not to include ISO 9001 QMS in the integration. ISO 9001
QMS has existed for several years and the documentation is extensive. The qual-
ity manual has undergone several revisions, which have kept it current. ISO 9001
has received several successful audits from outside auditors. ISO 14001 and 50001
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have a lot of elements in common. The team reviewed the standards and identified
the following elements as ones that could be integrated or combined:

Roles, responsibilities, and actions
Policies

Legal and other requirements
O&Ts

Awareness training

Operational controls
Documentation requirements

Communications

Y ® N @ e

Purchasing

—_
e

Monitoring and measurement

—_
—_

. Evaluation of legal and other requirements

—_
N

. Management system audits

—_
@

. Nonconformities and corrective, preventive, and improvement actions

—_
>~

. Control of records

15. Management reviews

Second Meeting

The purpose of this meeting was to evaluate the elements that had been earmarked
for possible integration (see Table 8.1). The identified actions are now the IST’s
action plan.

Third Meeting

The purpose of this meeting was to review both the environmental policy and the
energy policy and, taking the salient points, write a compelling environmental
and energy policy. Figure 8.1 shows QVS Corporation’s environmental and energy

policy.

Fourth Meeting

The purpose of this meeting was to review the roles and responsibilities for both
the EMS and the EnMS and consolidate them. The team defined the roles and
responsibilities as shown in Figure 8.2.
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Table 8.1

Evaluation of elements for possible integration.

Element

combined?

Fully

Partially
combined?

Actions needed

Status

1. Roles,
responsibilities,
and actions

Yes

Rewrite roles,
responsibilities, and
authority and make
them for both ISO
systems

2. Policies

Yes

Combine into an
environmental and

energy policy

3. Legal and other
requirements

No—Iegal
requirements are
different for each

Place in “Legal
Requirements” file but
in separate folders in
Microsoft SharePoint

4. O&Ts

Yes

The O&T and action
plan templates can be
used for both; need to
convert the EMS O&Ts
and action plans to
the energy template

5. Awareness training

Yes

Need to combine the
awareness training for
both environmental
and energy policies
and send to all
employees and
contractors

6. Operational
controls

No—operational
controls are
different and
combination would
be confusing

Place in “Operational
Controls” file but in
different folders in
Microsoft SharePoint

7. Documentation
requirements

Yes

Place in same file with
the element name but
in different folders in
Microsoft SharePoint

8. Communications

Yes

Consolidate both

the energy and
environmental
communications plans
into one and make
visible to all personnel

(continued)
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Table 8.1 Evaluation of elements for possible integration. (Continued)
Fully Partially
Element combined? combined? Actions needed Status
9. Purchasing Yes—each Combine into one
purchasing purchasing plan
requirement
is different
except
for power
management
10. Monitoring and | Yes Combine into one
measurement monitoring and
measurement plan
11. Evaluation of No—Ilegal Place in “Evaluation of
legal and other requirements are Legal Requirements”
requirements much different file but in different
folders in Microsoft
SharePoint
12. Management No—self- Place in “Audits”
system audits inspections and file but in separate
audits should folders in Microsoft
be conducted SharePoint
separately
13. Nonconformities No Place in “Corrective
and corrective, Actions” file but in
preventive, and separate folders in
improvement Microsoft SharePoint;
actions use the CAR and
PAR process for both
systems
14. Control of Yes Place both in same
records file in Microsoft
SharePoint but in
different folders
15. Management Yes Can conduct both ISO

reviews

systems’ management
reviews at same time,
will need to add all
the top management
reviewers who
participated in

both systems’ past
management reviews
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In compliance with the environmental and energy laws of the United States and the state of
Texas, QVS Corp. is fully committed to performing its activities in a manner that demonstrates
leadership in environmental and energy stewardship and sustainment. QVS Corp. realizes
that preserving the nation’s natural resources and protecting the environment are objectives
that are aligned with corporate long-range goals of serving its customers on time with quality
products. QVS Corp. is committed to reducing negative impacts on the environment that
result from producing its products and consuming energy.

QVS Corp. is committed to complying with both ISO 14001 Environmental Management
System (EMS) and ISO 50001 Energy Management System (EnMS). QVS Corp. will strive to
achieve these standards through sustained environmental stewardship, recycling, pollution
prevention efforts, energy conservation, energy reduction projects, and reduction of
greenhouse gas (GHG) emissions. QVS Corp. will implement, maintain, and sustain EMS
teams at the headquarters, plants, and distribution center and use them as the primary
mechanism to achieve and sustain environmental excellence. A headquarters energy team
with points of contact (POCs) has been established for energy planning and reduction. Both
the EMS champion and the energy champion will report to QVS Corp.’s Strategic Council.
Together these two champions will manage these strategic stewardship efforts and achieve the
environmental and energy goals of QVS Corp.

All QVS Corp.'s managers, employees, and contractors must incorporate environmental

and energy stewardship into their decision making and day-to-day activities to protect the
public and land, water, air, natural resources, and energy sources. QVS Corp. will integrate
environmental stewardship and energy reduction sustainability principles into its core mission
to the extent feasible by incorporating the following objectives:

¢ Improve the energy efficiency of buildings, equipment, vehicles, travel, and other
operational factors in order to reduce GHGs.

¢ Promote resource conservation by managing water usage, reducing energy usage, and
implementing renewable energy options.

¢ Integrate environmental impact considerations and environmental and energy management
principles into planning, purchasing, operating, and budgeting decisions.

¢ Plan, build, and operate highly sustainable new buildings and improve existing buildings’
environmental and energy efficiency.

¢ Implement pollution prevention practices through sustainable acquisition, electronic
stewardship, recycling, and other waste diversion efforts.

¢ Purchase environmental-preferred products whenever possible.

e Comply with national, state, and local environment and energy laws, statutes, and building
codes.

¢ Continue environmental and energy performance through EMS and EnMS at its facilities and
monitor the results.

e Communicate all results to employees and contractors and the public.

QVS Corp. is dedicated to becoming a leader in both environmental and energy management
leadership and will always strive to save water, reduce environmental risk at its facilities,
reduce energy consumption, and increase its use of renewable energy.

John D. Money, CEO, QVS Corp.

Figure 8.1 QVS Corporation environmental and energy stewardship policy.
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Head of organization

1. Be responsibile for the overall development, implementation, and maintenance of the EMS
and EnMS

2. Review and approve the essential documents written and issued and decisions made by the
EMS (environmental teams) and EnMS (energy team)

3. Provide adequate resources for the EMS and EnMS implementation

Instead of the head of the organization, this could be the facility head. The head of

QVS Corporation delegated this responsibility to the Strategic Council, which in turn
appointed a management representative for the EnMS (the energy champion) and a
management representative for the EMS (the environmental champion). The environmental
champion is the functional director of environmental health and safety.

Team leader

1. Work with the facilitator in developing the meeting agendas

2. Lead each team meeting

3. Ensure the requirements of the ISO 50001 EnMS and ISO 14001 EMS standards are met
4. Provide quarterly updates on progress and results to the Strategic Council

5. Ensure O&Ts are developed and implemented

6. Lead the development of the management review inputs and outputs and be the master of

ceremonies at the management review
. Approve the team meeting minutes
8. Represent the team in other meetings and activities where required

N

Some teams find it helpful to have an assistant team leader if the team leader has to travel
a lot. Often an operations manager is appointed to ensure objectives, targets, and monthly
milestones are achieved. This individual can also serve as an assistant team leader.

Note taker

1. Take notes during the meeting

2. Serve as a scribe if needed by the team leader

3. Write up the meeting minutes and distribute them in a timely manner to the meeting
participants and interested others

4. Ensure that the minutes are filed in the correct file and folder on Microsoft SharePoint

Document control manager

1. Maintain documents and records so they are easy to retrieve

2. Ensure that the team uses the most current documents

3. Ensure that the established filing system on Microsoft SharePoint is properly labeled and
that documents or records are in the correct file or folder

Often the team leader volunteers to be the document control manager since he or she is
involved with every document produced by the energy team. The environmental teams
produce more documents, so the document control managers for the energy team and
those for the environmental teams, along with their respective facilitators, were retained as
document control managers. They, along with the team leaders, have the authority to place
documents and delete documents or records. The others only have read-only authorization.

Team members

. Assist the team leader in achieving meeting purposes

. Identify elements that can be integrated

. Assist in achieving O&Ts

. Identify possible improvements, including new objectives and projects

. Communicate information about the energy program to the appropriate facility staff

G~ W N —

Figure 8.2 QVS Corporation’s roles and responsibilities during team meetings.
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Facilitator
Before the meeting:

1.
2.

Make sure arrangements have been made for a meeting place

Prepare an that gives the meeting’s purpose, location, date and starting time, and items
with a time frame for discussion and the responsible person or persons for each, and
send to all participants prior to the meeting

. Be sure handouts, critique forms, Microsoft PowerPoint slides, and sign-in sheets are

available

During the meeting:

1.
. Manage conflict

. Keep team task and working toward the meeting’s purpose
. Achieve participation

. Help team reach consensus when possible

. Evaluate and critique the meeting’s effectiveness

Build teamwork

Ensure that the right tool or technique is used correctly
Highlight action items and decisions and ensure that the team meets the needs of a
decision and its effects before moving forward

After the meeting:

1. Assist any team member in accomplishing his/her task if needed
2.

3. Assist team leader in briefing management and employees on the status, barriers, issues,

Ensure meeting minutes are accurate, complete, and distributed in a timely manner

and accomplishments

Figure 8.2 QVS Corporation’s roles and responsibilities during team meetings. (Continued)

Fifth Meeting

The purpose of this meeting was to combine the EMS and EnMS files on Micro-
soft SharePoint into one set of files. The new files were titled “Environmental

and Energy Management Systems.” The files consist of the documentation in
Table 8.2.

Sixth Meeting

The purpose of this meeting was to consolidate the coming year’s annual training
into a program that has both environmental and energy training.

Seventh Meeting

The purpose of this meeting was to consolidate the company’s communication
plan into one that includes both environmental and energy awareness (Figure 8.3).
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Memorandum

Subject: QVS Corp. Energy Communications Plan Date: January 27, 2011
To: All QVS Corp. personnel
From: Gene Smith, President, QVS Corp.

Purpose

This memorandum describes QVS Corporation’s policy for both internal and external
communications in regard to QVS Corp.’s Energy Management System (EnMS) and
Environmental Management System (EMS). The specific purpose is to spell out the methods and
processes for communicating with QVS Corp.’s management, employees, and contractors, and
instruct how to handle external inquiries for information.

Requirement/Scope
This memorandum is in response to paragraph 4.4.3 Communications, ISO 14001 EMS and
4.5.3 Communications, ISO 50001 EnMS.

Definitions

Communications media: A medium is one specific method of communicating. E-mail is a
medium. A letter is a medium. An announcement in a staff meeting is a medium. Other media
include signage, pamphlets, handouts, in-person training, loudspeaker announcements,
intranet, notice boards, bulletin boards, kaizen events, town hall meetings, seminars, training
sessions, and telephone calls.

EnMS: The Energy Management System in accordance with SO 50001 Energy Management
System (EnMS).

Major environmental concerns: Concerns that deal with legal requirements not being
implemented or followed that could lead to imminent human health concerns, or an
imminent adverse environmental impact, fines, or legal action being taken against a facility or
its employees. Major environmental concerns can be considered emergency communications.

Major energy concerns: Concerns that deal with legal requirements not being implemented
or followed that could lead to adverse situations, for example, the potential loss of power
for prolonged periods due to weather or legal concerns or a contingency plan becoming
inoperable for some unforeseen conditions. Major energy concerns can be considered
emergency communications.

Minor environmental and energy concerns: Concerns that deal with environmental or energy
issues that can be addressed or improved, but have no imminent health, environmental, or
legal repercussions. Minor environmental and energy concerns can be dealt with through

a facility’s EMS and energy team as necessary. Examples are any environmental, health, or
safety information that does not require immediate action to solve or disseminate, such as an
incorrect label on a container, proper inventory levels, a safety rule interpretation, what shots
will be necessary to travel next month to an overseas location, and so forth. The answer can be
obtained during the next three days and the issue does not in any way become an emergency
situation or problem.

Formal environmental requirement: A letter or e-mail request for information in regard to a
procedure, audit, or similar request that spells out what is desired and by when.

Informal environmental requirement: A telephone or in-person request for specific information
that may or may not have an associated timetable. The request could come from a QVS Corp.
person or an external person.

Formal energy requirement: A letter or e-mail request for information in regard to a procedure,
audit, or similar request that spells out what is desired and by when.

Figure 8.3 QVS Corporation’s integrated communication plan.
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Informal energy requirement: A telephone or in-person request for specific information that
may or may not have an associated timetable. The request could come from a QVS Corp.
person or an external person.

POC: Primary point of contact.
Staff: The people who work at the facility, including management and employees.

Responsibilities

The environmental champion and the energy champion or their designees are responsible
for documenting and keeping records of internal and external major environmental or
energy concerns that reach their level for action or forwarding to the Strategic Council.
The environmental champion and the energy champion will be informed of all major
environmental concerns and energy concerns, respectively, and all minor concerns.

The EMS teams and the EnMS or energy team are responsible for keeping QVS Corp.’s personnel
and contractors informed on EMS- and EnMS-related matters, to include how they can help
improve its environmental or energy performance. The EMS and EnMS teams will keep records
of all internal or external, major or minor environmental or energy concern communications
that they deal with, including any responses. The documentation will be in the share drive
integrated EMS and EnMS file in the communications folder under internal or external
communications as appropriate. The files on the share drives are available to the staff for
information as read-only. These files must be kept current by the EMS team document control
managers and the EnMS document control manager. Letters, standard operating procedures
(SOPs), work instructions, and company procedures are other communication tools available.

The environmental and energy champions are responsible for providing a quarterly update to
the Strategic Council on EMS and EnMS progress, barriers, and performance. The EMS teams
and the energy team are responsible for assisting their champions in preparing the quarterly
updates.

The corporate energy team is responsible for providing annual energy awareness training
and any competency training needed to ensure process and objective performance. The

EMS team leaders and facilitators will assist the energy team in consolidating the energy and
environmental awareness material into one training package that will be sent to all personnel
by the energy champion.

The building’s facility manager is responsible for handling all energy matters and answering
energy questions for his/her facility. In the event of a major energy concern, the facility
manager will notify the corporate energy team leader immediately.

Internal Communications Processes

Sending communications: The EMS teams and the EnMS or energy team will communicate
with the staff using any appropriate media. To ensure that the message reaches everyone, using
more than one medium is often required.

Receiving communications:

Minor environmental and energy concerns: Any minor energy concerns, suggestions, ideas,
problems or perceived problems, or other EnMS-related communications should be reported
to the energy team leader or any EnMS team member. Concerns relating to environmental or
occupational health and safety aspects should be given to the environmental health and safety
officer, who will either address them or elevate them to the level where they can be solved.

Major environmental and energy concerns: Major energy concerns should be immediately
directed to a supervisor, manager, vice president, or a Strategic Council member. As appropriate,
they will respond to communications. Any concern that cannot be addressed at the facility

level will be directed to the corporate energy team leader or to the energy reduction objective
champion. Major environmental concerns should first be sent to the facilities” environmental

Figure 8.3 QVS Corporation’s integrated communication plan. (Continued) (continued)
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health and safety managers, but if they cannot be resolved at this level, the managers should
send them to the environmental champion with recommendations on how they should be
handled.

External Communications Processes

Receiving communications: Any QVS Corp. employee could receive an external request for
information by receiving an e-mail, a letter, or a telephone call, or by having a visitor. This
request should be made known immediately to a supervisor or corporate energy team leader,
if energy related, who in turn will bring it to the energy reduction objective champion’s
attention (all external minor or major environmental concern requests). The energy champion
will respond or send to the appropriate person or office for response. The request for
environmental information should be given to the environmental health and safety manager,
who in turn will coordinate with the corporate environmental champion to determine the
appropriate course of action.

Both the environmental and the energy champions will determine which media inquiries
should be referred to the Freedom of Information and Records Management Section at QVS
Corp.’s headquarters.

All external inquiries with energy issues by members of the media or the public must be
forwarded to the appropriate public information officer through the chain of command. Legal
communications concerning the energy performance of the facility will be handled by the
environmental or energy champion.

Points of Contact

The energy team leader is always a point of contact for minor energy concerns. In the event
of a major environmental or energy concern, the employees should immediately report to
their supervisor, who in turn will resolve or present to the environmental or energy champion
for resolution. The EMS and EnMS team leaders are the primary points of contact for minor
environmental and energy concerns.

Communication is the key to achieving our mission and meeting our EMS and EnMS
responsibilities. Your past communications, job achievement, and conscientious attitude are
most appreciated and needed in achieving our future responsibilities and mission. Protecting
the environment and reducing energy usage are the responsibilities of everyone.

Figure 8.3 QVS Corporation’s integrated communication plan. (Continued)

Eighth Meeting

The purpose of this meeting was to determine what changes to the O&T template
are needed in order to use it for both energy and environmental teams. The O&T
and action plan template is shown in Figure 8.4. To use as an environmental O&T,
replace “Electricity high users addressed” with “Environmental aspect addressed”
and replace “Energy action plan” with “Environmental action plan.”

Ninth Meeting

The purpose of this meeting was to revise the present energy CAR so that it can be
used for either energy or environmental nonconformities (see Figure 8.5).

Tenth Meeting

The purpose of this meeting was to develop a consolidated measuring and moni-
toring list (see Table 8.3).
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Corrective Action Request

CAR # (start with E or En):

Location:

Policy reference:

Date issued:

Requirement:

Nonconformance:

Corrective action issued by:

Corrective action assigned to:

Corrective action due by:

Cause analysis

EMS or EnMS team meeting date (if applicable):

Root cause analysis:

Corrective action

Response:

Supporting documentation:

Acceptance

Additional audits required?

Corrective action accepted?

O Yes
O Yes

O No
O No

Associated preventive action request (PAR) if applicable

EMS/EnMS team leader

Office head

Date accepted

Date accepted

Figure 8.5 QVS Corporation integrated CAR.
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Instructions for preparing a CAR

Block 1 of form: Description of nonconforming work or departure from policies and procedures
in the Environmental Management System (EMS) and/or Energy Management System (EnMS) or
environmental or electricity regulations. This section records the following information:

a. CAR #: The name of the facility followed by “ECAR” or “EnMS CAR,” the year, and a
sequential numbering system (e.g., Plant A ECAR 12-001).

b. Policy reference: Enter the appropriate reference to a policy, procedure, or clause addressing
the nonconformance.

Date issued: Enter the date that the CAR was issued.

. Requirement: Enter a brief description of the requirement cited in the policy reference.
Nonconformance: Enter a detailed description of the nonconformance.

Corrective action issued by: Enter the name and title of the person issuing the CAR.
Corrective action assigned to: Enter the name of the individual assigned the corrective
action.

. Corrective action due by: Enter the deadline for the corrective action.

> g ™m0 a0

Block 2 of form: Cause analysis is the most important and sometimes the most difficult

part of the corrective action process. The procedure for corrective action shall start with an
investigation to determine the root cause(s) of the nonconformance. If necessary, the EMS or
EnMS team should convene, discuss the nonconformance, and determine the root cause of the
nonconformance. Potential root causes could include policies, methods and procedures, staff
skills and training, and equipment. This section shall record a detailed description of the root
cause analysis, while including any appropriate references and attachments.

Block 3 of form: Corrective actions are the steps implemented by the respective office to correct
the nonconformance and prevent its recurrence. Corrective actions shall be appropriate to the
magnitude and the risk of the nonconformance. This section shall record a detailed description
of the corrective action chosen by the respective office. In addition, this section shall include all
supporting documentation.

Block 4 of form: All documentation will be provided to the EMS or EnMS team leader for
review. The EMS or EnMS team leader will determine whether further action is required. If no
further action is required, the EMS or EnMS team leader will coordinate with the objective
champion for concurrence. This section will be completed as follows:

a. Additional audits required: Check either “yes” or “no” to indicate whether additional audits
are required. If “yes,” provide reference to additional audit documentation.

b. Corrective action accepted: Check either “yes” or “no” to indicate whether the EMS or
EnMS team leader and the objective champion have accepted the corrective action. If no
corrective action is necessary, enter “yes” and indicate “N/A” with a brief description under
the corrective action section.

c. Associated PAR: Enter the PAR number associated with the CAR (if applicable). The PAR can
use this form by just writing PAR over the CAR heading.

d. Signatures and dates: Pending complete concurrence, the EMS or EnMS team leader and
the objective champion will sign and date the CAR. By signing, both the EMS or EnMS
team leader and the objective champion agree with all determinations (i.e., cause analysis,
corrective action, etc.) and render the CAR complete.

Figure 8.5 QVS Corporation integrated CAR. (Continued)
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Table 8.3 QVS Corporation’s environmental and energy measurement and monitoring.

Aspect/item Frequency File location Responsible person

Recycling Monthly Admin Tom D.

Percentage of aspects Annually EMS file Facilitator

recycled

Electricity intensity Monthly EnMS file Facilitator

Water intensity Monthly EMS file Facilitator

Natural gas intensity Monthly EnMS file Facilitator
Significant aspects As needed AIRS and OTTS EMS team

(normally monthly)

Power factor Monthly Facilities manager | Facilities manager
Operational controls Annually AIRS EMS team
Number of items to landfill | Annually EMS file Facilitator
Hazardous waste generated | Monthly EH&S manager EH&S manager

Storm water retention

Monthly (visual)

EH&S manager

EH&S manager

Electric bill cost and kWh Monthly Facilities Facilities manager
Water bill cost and gallons Monthly Facilities Facilities manager
Natural gas cost and cubic Monthly Facilities Facilities manager

feet

Water permit

Semiannually

EH&S manager

EH&S manager

AIRS review Annually or as AIRS EMS team
needed
Current environmental and | Monthly OTTS Operations managers

energy O&Ts

AIRS = Aspects, impacts, and risk spreadsheet
EH&S = Environmental health and safety
OTTS = Objectives and targets tracking sheet

Eleventh Meeting

The purpose of this meeting was to review the legal and other requirements and
the operational controls for the EMS and EnMS to see whether they could be con-
solidated. The IST decided that, because they are so different, they should be filed
in separated folders in the “Legal and Other Requirements and Operational Con-

trols” file.
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Twelfth Meeting

The purpose of this meeting was to determine whether the management reviews
could be consolidated and, if so, what should be the inputs and outputs (see
Figure 8.6).

Thirteenth Meeting

The purpose of this meeting was to review the self-inspection checklists to see
whether they could be integrated. The IST felt it made more sense to keep the
checklists and audits separate since they require different auditor expertise to con-
duct. The IST felt they should be conducted in the same month each year so that
they can be presented at the management review.

Fourteenth Meeting

The purpose of this meeting was to consider combining the emergency prepara-
tion plan and the contingency plan. The team decided that this was feasible. See
Figure 8.7 and Table 8.4 for the consolidated emergency and energy contingency
plan.

Date/time: February 22,2013, 10:00-11:00 AM
Place: Strategic Planning Conference Room

Purpose: To conduct an integrated management review for the EMS teams and the corporate
energy team in accordance with ISO 14001 and 50001.

EMS purpose:

Results of internal audits and evaluations of compliance

Communications from interested parties, including complaints (if any)

The environmental performance of the organization

The extent to which O&Ts have been met

Status of corrective and preventive actions (if any)

Follow-up actions from previous management reviews

Changing circumstances, including developments in legal and other requirements related to
the facility’s environmental aspects

e Recommendations for improvement, including approval of any new objectives and targets

e Feedback, input, and recommendations

EnMS inputs:

e Energy management action plan reviews, energy diagnoses/review results, EnMS audit results
(this includes changes to EnPls)

Evaluation of legal and other compliance and any changes to legal requirements

The energy performance of the organization (how it is doing relative to EnPls)

The status of corrective and preventive actions

The performance of the management system for energy

The extent to which energy O&Ts have been met

[ ]
[ ]
[ ]
[ ]
[ ]
e Recommendations for improvement

Figure 8.6 QVS Corporation’s integrated management review (EMS and EnMS) (continued)
agenda.
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EnMS outputs:

* Improvement in the energy performance of the organization since the last review

¢ Changes to the energy policy

e Decisions regarding the energy performance of the organization

e Decisions regarding the EnMS

e The validity/suitability of EnPls

¢ Changes to the O&Ts or other elements of the management system for energy consistent
with the organization’s commitment to continual improvement

* Allocation of resources

Agenda:

Results from internal audits/self-inspections (EMS and EnMS) and corrective actions
Legal and other requirements (EMS and EnMS)

Integration of EMS and EnMS status

Follow-up on actions from last management review

Completed O&Ts (EMS and EnMS)

Current O&Ts and responsible persons (EMS and EnMS)

Compliance

The environmental performance and energy performance of QVS Corp., including EMS
indicators and EnPls

Planned future actions

Recommendations for approval

Figure 8.6 QVS Corporation’s integrated management review (EMS and EnMS) agenda. (Continued)

Requirements

ISO 50001 EnMS states, “The organization shall establish, document and maintain a procedure
for identifying and responding to any energy supply or other potential disasters.

This procedure shall seek to prevent or mitigate the consequences of any such occurrence and
consider the continuity of the business operations.”

Specific Actions Taken to Mitigate Loss of Power

In 2010 QVS Corp. experienced numerous service interruptions due to weather and to trees
and squirrels interfering with power lines. Also, the power quality was not to the company’s
satisfaction since it negatively affected the motors and machines in the plants. QVS Corp.
convinced the Gun Barrel City Electric Company to run a designated feeder (QVS Corp. was
the only company on the feeder) from the new substation to the QVS Corp. complex. The old
feeder remained. It was hooked up to another substation fed by another power plant. This
arrangement significantly reduced the probability of QVS Corp. facilities losing power.

Figure 8.7 QVS Corporation’s energy contingency plan.

Fifteenth Meeting

The purpose of this meeting was for the IST members to discuss whether they had
missed anything (see Table 8.5) and to decide what should be presented to the
Strategic Council for approval. One of the recommendations was to meet twice a
year to consider further integration and replications.
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Chapter 9

Pitfalls and Countermeasures

MURPHY’S LAW

Murphy’s Law states that what can go wrong will go wrong. In implementing
the EnMS, the organization will likely observe Murphy’s Law once or twice in
the planning, developing, and implementing phases and/or during the internal
audit. The hardest elements to accomplish are the identification of the SEUs and
the measurement of all the items for which you would like to validate results. The
identification of SEUs and their measurements should be considered a continu-
ous process. Trying to do everything up front during the development and imple-
mentation phases may bog down your organization and lead to meaningful O&Ts
being established late in the process. This is only one of the many pitfalls to avoid.

POSSIBLE PITFALLS AND COUNTERMEASURES

A pitfall is like a trap. You can fall into the trap thinking you are doing what is right
but then not be able to accomplish your mission. When you experience a pitfall,
you are following a path that looks correct but you discover later that you have
veered off the correct course of action. Pitfalls can come from a variety of sources,
such as no management support, no goals, insufficient resources, nonbelievers,
and numerous others, as shown in the following list:

Pitfall 1: Not obtaining top management support prior to implementing
ISO 50001 EnMS. Without top management involvement and support, the
EnMS will eventually falter without any, or few, positive results. It is best
not to advance too far into the EnMS process until management support is
secured.

Countermeasure 1: Normally, this is not a problem since management
initiates the call to implement the standard. If management does not do
this, an energy team should develop an EnMS presentation that covers
why the organization should implement ISO 50001 EnMS. The energy
team should obtain functional approval to present to higher management.
If higher management approves and supports the team with resources,
the commitment is there. The energy team will need to develop a plan,
implement it, and keep management informed at all major milestones.
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Pitfall 2: Making the entire implementation too technical or too rigid; thus,
most people will not understand what is going on or how they can help.

Countermeasure 2: Any training, posters, or information to be given to the
employees and contractors of the organization should be reviewed by a small
cross-functional test group for review, comments, and recommendations.
These individuals can serve as your focus group, ensuring all information
provided to the employees and contractors is clear, understandable, and
useful.

Pitfall 3: Spending all your time on the technical aspects and little on the
EnMS management areas.

Countermeasure 3: Develop a plan that includes all standard elements and
phases and implement it in a timely and effective manner.

Pitfall 4: Maintaining two systems—one for everyday use and another for
external auditors.

Countermeasure 4: Maintain one system and make sure documents are accurate,
legible, and useful.

Pitfall 5: Not keeping everyone informed on what is going on and how they
can help; not answering any complaints or cries for information.

Countermeasure 5: Develop an energy awareness training program using
Microsoft PowerPoint and determine the best way to provide the training.

If management approves, the training may be presented to personnel either
by functional area or as a hands-on presentation with all personnel in
attendance. A cheap but effective method is to e-mail the training materials
to all employees and have them confirm when they finish reading them. This
can then be documented for future energy standard audits. At least once a
year, preferably every six months, develop a presentation for all employees
that tells them of the progress, the results, and the things they can do to help.
An energy conservation presentation can be included in this update as well
as in the energy awareness presentation.

Pitfall 6: Expecting results almost immediately and not giving O&Ts and
projects time to work.

Countermeasure 6: When developing O&Ts, set the review milestones at
times when results should materialize. This could be a team review, a project
review, or a management review.

Pitfall 7: Not having sufficient resources to support the system.

Countermeasure 7: Insufficient resources can be a real problem when high-
cost projects are needed to achieve objectives. Determine what the payback
period is for projects. If it is less than three years, there is a good chance that
management will fund the project. If the period is more than three years,
funding for the project will depend on how committed management is to
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meeting the corporate energy reduction goal. The energy team should look
first at measures that require few resources, such as energy conservation and
IT power management.

Pitfall 8: People not convinced and think this is just another management fad
and it will go away shortly.

Countermeasure 8: Include in the up-front energy awareness training that the
EnMS is a journey, not a destination. Energy usage is an ongoing situation,
and attempting to reduce our energy usage and costs is an ongoing process.
This standard will not go away, nor will the high energy bills for the many
organizations that do not address their energy usage.

Pitfall 9: Not documenting savings, making it difficult to justify later resource
expenditures to the board of directors, stakeholders, and others.

Countermeasure 9: This mistake is common. Document all savings. If your
organization’s top management changes, you will need documentation of
the savings in order to justify any later expenditures. Also, documentation
is mandatory for auditors to review. Using a centralized system for
documentation such as Microsoft SharePoint is a best practice.

Pitfall 10: Not making results visible, due to commingling. For example, new
T5 lights were installed at the same time that two new 10-ton air conditioners
were installed in a storage room and a new training room. The energy usage
actually went up since the lights and the air conditioners were on the same
electric meter.

Countermeasure 10: Unless an organization has submeters, some commingling
will occur and prevent validation of an energy countermeasure. To verify
that reductions have occurred, have an electrician read the volts and amps
being drawn to the system before the replacement is made and after (i.e., an
electrician takes a reading before T12 lights are replaced with T5 lights and
then takes another reading after the replacement is made).

Pitfall 11: Setting goals at the beginning that are overly ambitious and cannot
be achieved in the time frame selected with the resources funded.

Countermeasure 11: Make stretch goals that are feasible and can be achieved.
Adjusting goals is embarrassing for top management. The energy team should
evaluate any countermeasure or project for how many kW or kWh (if an
electricity project) will be saved. Ensure that sufficient countermeasures are
identified to achieve a goal or target.

Pitfall 12: Not having sufficient reviews to catch problems and correct them
before an external audit.

Countermeasure 12: The reviews should include, at a minimum, responsible
person reviews, energy team reviews, energy champion reviews, and man-
agement reviews. For large projects, peer group reviews and project manage-
ment reviews should be added.



150 Chapter Nine

Pitfall 13: Not following the energy policy in developing new O&Ts after the
initial batch was established.

Countermeasure 13: The energy policy should point the way for the type of
O&Ts achieved. When establishing O&Ts, several items need to be consid-
ered; the energy policy is one of them. Other items include SEUs, recent
energy audits, suggestions from the energy champion and top management,
team ideas, and metrics.

Pitfall 14: Trying to run the EnMS strictly from headquarters and not keeping
the facilities informed and engaged.

Countermeasure 14: If facilities personnel are located close to headquarters, it
is good to have some of these individuals on the corporate energy team. If
not, consider having a corporate energy team to establish corporate goals,
O&Ts, the energy policy, and procedures such as documentation, correction
of deficiencies, EnMS self-inspections and audits, management reviews,
and others. Then have an energy team for each facility. These teams would
identify and establish O&Ts, identify SEUs, and monitor processes and
projects specific to their facility. Communication between facility teams and
the corporate energy team is a must.

Pitfall 15: Not having sufficient stratification and analysis of an SEU’s
components.

Countermeasure 15: The stratification of SEUs must go down to individual
parts or components. Once stratification is done, decisions on what parts or
components need to be replaced can be made.

Pitfall 16: Not having adequate metering to help focus on the real energy
eaters.

Countermeasure 16: Unfortunately, most organizations have electric or
natural gas meters that measure what enters the facility. They do not have
submeters. Thus, the amount of kWh used for lights, for air-conditioning or
heating, for office machines, and for plant equipment cannot be determined.
Additionally, an organization with a large data center cannot determine how
much energy the data center uses compared with the other buildings. For
these reasons, a good submeter plan should be identified and funded over
time so proper evaluations can be achieved.

Pitfall 17: Making process changes and not retraining process operators.

Countermeasure 17: A before-and-after process flowchart should be developed
for any process changes. Personnel who work in the process and/or super-
vise it must be trained on the changes and what is now expected of each

of them. Process objectives, decision points, process metrics and outcome
metrics, personnel activities, and inspections are a few of the items that need
to be covered in the training.
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Pitfall 18: Not making action plans detailed enough; thus, when the action
plans were implemented and completed, the target was not achieved.

Countermeasure 18: When developing the activities or actions needed to
accomplish a target and showing both who will accomplish it and when, ask
the question, “If all the actions, activities, and steps are completed on time,
will the target be achieved?” If not, then changes, including adding more or
different activities, are needed.

Pitfall 19: Not writing CARs even though nonconformances have been found.
The team is afraid of repercussions from management and wants to paint a
“rosy” picture.

Countermeasure 19: All deficiencies or nonconformances must be documented
so that a record of them is available and tracked to correction. Proper per-
sonnel should be notified both when the problem is identified and when it is
resolved or eliminated.

Pitfall 20: Not following through with O&Ts or projects for identified
opportunities.

Countermeasure 20: Identified opportunities resulting from an affinity
diagram, a brainstorming session, an energy audit, or other source should
be placed in meeting minutes or attached to the minutes and reviewed each
time O&Ts are established. This practice should continue until the item is
either selected for O&T or withdrawn since it is no longer valid.

Pitfall 21: Not keeping EnPIs current and not making them visible to all
involved. Interest wanes.

Countermeasure 21: Measures showing the status of energy reduction should
be placed on bulletin boards, in organization newspapers, or anywhere that
employees and contractors can view them. They should be current and easy
to read and understand.

Pitfall 22: Not continuing onward after achieving some early success. Top
management, the energy champion, or the energy team has not bought into
continuous improvement.

Countermeasure 22: Remember, the EnMS is a journey. It should not end when
early success has been achieved. Celebrate, but continue to implement the
EnMS and continue to improve.

Pitfall 23: Performing self-inspections without checking each element
thoroughly, thus painting a false picture.

Countermeasure 23: Self-inspections must be done thoroughly and honestly
and must consider all elements. Otherwise, the value of the self-inspection is
lost, and the organization will not be ready for an outside audit.
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Pitfall 24: Telling management what you think it wants to hear and not the
reality.

Countermeasure 24: The energy team should determine what management
should be told. Members of top management should be told the truth and
the facts so that they can prepare for any problems or occurrences that could
arise later.

Pitfall 25: Not giving team members sufficient time to fully implement all the
requirements of the standard. Team members are part-time on the energy
team and have their normal duties competing for their time.

Countermeasure 25: This is a problem when the team is first formed. But as the
team achieves success, management will become more committed and will
ensure the team is given sufficient time. If the team is not given sufficient
time, either the team leader or the energy champion can talk with the manag-
ers of team members and ask that these individuals have more time allotted
for energy team matters.

Pitfall 26: Too many layers of the organization to go through to get a procedure
approved, changed, or deleted.

Countermeasure 26: The management representative needs to highlight the
problem to higher management, showing the flow and the time needed for
the process. Highlight the bottlenecks. Recommend a shorter process that
includes only the offices and individuals who are directly involved.

PITFALL OBSERVERS

It is the responsibility of the energy champion, the energy team leader, and the
team facilitator to observe whether the effort is headed toward one of the pitfalls.
If so, corrective action must be initiated immediately by implementing the appro-
priate countermeasure.
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Implementing ISO 50001 EnMS in
Four Months or Less

INTRODUCTION

In2012,1SO 50001 EnMS was implemented by European University in four months.
Any organization that has top management committed to planning, developing,
and implementing an EnMS can do so in four months or less but must wait addi-
tional time for all the results to materialize. This astounding feat can be done if this
book is used to guide the energy champion and the energy team. Otherwise, the
normal planning, development, and implementation time is around 12-13 months.
After that, maintenance begins that must be continued and sustained.

PROPOSED SCHEDULE

The activities in the recommended time frame are shown in Table 10.1. The start
date is May 1, 2014, and completion is scheduled for August 31, 2014 (four months
in duration). To review, the different stages of the EnMS are planning and devel-
opment, implementing, maintaining, and sustaining. The proposed schedule
shown in Table 10.1 covers only planning and development, and implementing.

As the schedule shows, by using this book as a guide, ISO 50001 EnMS can be
implemented in a short time. If ISO 50001 EnMS is integrated with ISO 14001 EMS
and/or ISO 9001 QMS, it can be accomplished in an even shorter time period.
What is important is that by implementing the standard, the organization will
save energy, reduce GHGs, reduce costs, and have a productive and efficient staff
who can and will take on future challenges, regardless of what they are.
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Table 10.1  Proposed implementation schedule.
May June July | August
Checklist activity 2014 | 2014 | 2014 2014 Remarks
Getting started
1. Gain management First Already have commitment
commitment month if they set an energy goal,
appointed an energy
champion, or chartered a
team
2. Appoint a management | First
representative/energy month
champion
3. Charter a cross- First
functional energy team | month
4. Establish deployment First Top management, energy
organization month champion, energy team,
facilities
5. Have energy champion | First Can be done on own time
and energy team review | month as homework
ISO 50001 EnMS and
use as a guide
6. Develop energy policy | First Energy team develops
and communicate to all | month draft, energy champion
employees fine-tunes, and top
management approves
7. Start team meetings First PAL: purpose agenda
using PAL and PAPA month limited (time frame)
PAPA: purpose, agenda,
points (made at meeting),
action items (who, what,
and when)
Planning and energy review
8. Develop legal and other | First Use Google or ASK
requirements month
9. Set up a central First See files recommended
file system to keep month
documents
10. Perform an energy Second Use process in Chapter 4
review month
11. Identify SEUs Second
month
12. Determine EnPls, graph | First
baseline and targets month
Objectives and targets
13. Consider possible Second
technology innovations month
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Table 10.1  Proposed implementation schedule. (Continued)
May June July | August
Checklist activity 2014 | 2014 | 2014 | 2014 Remarks
14. Consider financial Second Talk with comptroller
condition of month
organization
15. Establish O&Ts Second At least three to five O&Ts
month
16. Develop action plans Second
for each O&T month
17. ldentify possible Third
reduction projects or month
efforts
18. Estimate contribution Third
and rate of return or month
payback period
Develop and implement
19. Develop a Second
measurement and month
monitoring plan
20. Develop a Second Use QVS’s as a guide
communication plan month
and implement
21. Develop and administer Second Use QVS's as a guide
energy awareness and month
competency training
22. Develop operational Third Use QVS's as a guide
controls for each SEU month
23. Implement objectives Third
and targets month
24. Monitor EnPIs and Third
analyze energy variables month
25. Develop and Third Use QVS’s as a guide
communicate a month
contingency plan
26. Develop and Third
communicate an energy month
saving procurement plan
27. Manage and control all | First Second | Third | Fourth | Every month
documents month | month | month | month
Checks
28. Perform checks First Second | Third | Fourth | Every month
(responsible persons, month | month | month | month

operations manager,
team, energy champion)

(continued)
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Table 10.1  Proposed implementation schedule. (Continued)
May June July | August
Checklist activity 2014 | 2014 | 2014 | 2014 Remarks

29.

Perform self-inspections
and correct deficiencies

Required by May 2015

30.

Evaluate legal and other
requirements

Required by May 2015

audit every three years

31. Write and resolve CARs Whenever deficiency
and PARs where needed or nonconformity is
discovered
32. Get a second-party First is in 2017

Continuous improvement

33.

Maintain the required
basics

Continuous

34.

Take corrective actions
when needed

Whenever needed

35.

Comply with the
requirements of
ISO 50001 EnMS
standard

Continuous

36.

Sustain the EnMS and
use PDCA

Not a destination but a
journey
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QVS Corporation Management Review

QVs Corp. Management Review
Jan. 25, 2013
A Management Review of QVS

Development and Implementation
of 150 50001 EnMS5

QVSs Corp. Management Review
lan. 25, 2013

= OVS Corp.s Power Down Program

Management Review Agenda
January 25, 2013

= 0O DR intmderto & Mg Rrves Reguernmerti. Teon Leader

= ORCRORDE Legal RegureresL & Coned Faoiy Tedevs | hamine
* OR-ORID T impecton Alorectes Ao Tewm Leaden
= QEBGOEIS O [revpy Pobicy Toam Lpaxiey

5 ORLRID DN (Eregy Peiforrisis il Farr, lraiee
DI T Pr i T e N e e— | -
s IR0 Complred Clyeiters & TegridO & T Tewes Lucher
& OEMORED CuresORT: D prettem Famypom e Fromsmy
" OFAROFA]  Comgleted Progpedts K Currest Progdis Tawr Laades

= ORANGEAS  Chasges i esngy Pobiy & [P Toam Lapder

= OEAS-DNND
. R 000

PFlamred Future Acnom Tewm Leader
Chapinions | Asiesl, Approvai, B Becommgradanoni
Cyectrve Charmpson

IS0 50001 EnMS Management Review
Requirements—Inputs

= [nergy management achon plan reveews, energy disgnosey’
review resulls, eneqy management syvtem sty resulty;
{1t imchocies changes 1o EPk)

= Evaluation of legal and other complance and any charges io
legal requirement

* The sasrpy parlarminge of the crganicasion (frw are we
doing relafive to [M5)

* The aatus of comecthe and preventre arton

i Thi perlasmante of the management iyibim b iRy

s The Fxtent b which snengy objectywe and 1epett hive bosn
e

+ Rpcorrrirditons for improvement

IS0 50001 EnMS Management Review

Requirements—Outputs

= The improvemnent in the energy performance of the
M‘-II‘.H“UI‘I since the |ast review

= Changes to the energy policy.

= Decisions regarding the energy performance of the
ofganiEation,

- Destisiond regarding the energy management system.

= Thee valudityfsuitability of EFls.

— Changes (o the objectives, Brgets or other elements
of the management system for energy consistent with
the: organimation's commitment o cantinual
imiprevement.

= Allpcation of resources,

W

Legal Requirements & Other Facts

Electricity Provider is Gun Barrel Electric
Company, Does not provide a UESCs{Urility
Energy Savings Contract] service.

Can pursue another electric provider since Texas
is a deregulated state,

Must keep power factor above 95 or pay an
adjustment fee.

Must keep all electric conduit and system inside
the facilities maintained in workable condition,
Present cost of electricity is 6.5 cents per KWH.
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Corrective Actions

= Mo Qutside or 2™ party audits.

= In Oct 2012, the energy team performed a self
energy audit. All discrepancies {primarily in
documentation) have been corrected.

= Mext self inspection is scheduled for Oct 2013.

QVs Corp. Energy Policy

= WS Corp. i committed to purchasing and using energy in

the maost efficent, cost effective, and environmentally

responsibl possible, Therefore, QWS facilities

shall:

Practice energy conservation ak all its Facifities.

Lower its peak demand at facilises.

Imgprove energy efficiency while maintaining a sale and

comfortabile work environment.

= Lower our kilowatt howrs per square foot to best in class
bevels. and

* lIncrease our pergentage of remewable emergy used, and

Continuously improve our performance.

L3

Electricity Performance Indicators
(EnPls)

* KWH Usage by Month and Summed for Year
KWH Usage/Gross Square Footage Summaed for
Year

= 2010 is our Basefine Year

* OW5 Goal is to reduce KWH usage by 10 % by
2015 Year End.

2010 KWH Usage By Facilities & Corp.

Baseline
EWH Usage
He aiguamens
1,681,740
Mant &
3455 700
Plant B
BA21,07%
Flant ©
1275, 104
Fant D
3245210
S Totad
5, 130,505

Electricity Intensity by Facility and Corp.
Baseline

Electricity Intensity (KWH/5q.Ft.)

* Headguarters 48.76

* Plant A 34,1

* Plant B 27.38
* Plant C 33.492
= Plant D 32.45
= OVs 33.55

Present EPl Performance Versus
Baseline (2012 vs 2010)

= The Trend has been lower with a 3% reduction
from 2010 baseline to end of 2012,

L -“-"-__.-"{'.:'_h-\-ﬁ.'-’_'.-"

NERRRE

Present EPl Performance Versus
Baseline (2012 vs 2010)

= Ten of the 12 months in Year 2012 KWH Usage
was lower than that of Year 2010,

iiini

Actual Versus Targets/Goal

= (W5 Goal is to reduce KWH usage by 10 % by
2015 Year End.

* Results At end of Year 2011 0.16 %
Atend of Year 2012 3%

* Targets At End of Year 2013 5%
At End of Year 2014 7%
At End of Year 2015 10%




QVS CORPORATION MANAGEMENT REvieEw 159

Completed Objectives and Targets

OT-11-01 Energy Awarends Tran
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N 43 Qemeats.
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sy developed, (et into power poin, snd et i 31 emplovees. and

Al it bry DR buecTres dharmgsin i Uie frvermleer 01

H!IJILHII"WHN

Fitran n 30

#

Current Objectives and Targets

OT-11-04 Develop and implemant a Purchase Control
Plan-Actions revised to inclsde re-negotiating with
present provider, and others available due 1o
deregulation, to lower the present cost of 6.5 cents per
KWH. In addition, QW5 wishes to rabse the percentage
of renewable energy from present 2% to 15%.
OT-12-01 Implement an Infarmation Technology (IT)
Pawer Management Program. Have enabled the dleep
function an all computer monitors, enabled the
“hibernate™ function on 25% of the computers, and
10% om all laptops . Ensuring that all new electronics
purchases are Energy Star. Recycling end of life
electronics with a A2 electronic recycler,

Completed Projects

Hags-T-12 to T-5 Lights Completed on Nov 30, 2011,
Plant A-T-12 to T-5 Lights Cempleted on Dec 10, 2011.
Plamt B-T-17 ta T-5 Lights Completed on Dec 30, 2011,
Has, Plants A-D-installed 120 accupancy sensors n

areas of infreguent use (rest roams, break rooms,
mechanical rooms, & copler rocms)

Plants A.C&D-Installed 12 inches of insulation i the
roof ceilings.

Plant B-Replace Exit signs with low energy use signs.

Current Projects

mm.lm‘ parels 1o separate hat air
roams sainveds from the cold air, 30 % Comploted. Estimated
Completion Date is April 30, 2003
Install an advansced electricity meter at

e fa , complete, Estimated completon date is
Feb 2, 2013
Plant B & D-Replate doors or fix air leaks. 10% complete.
Estimated completion date s Feb 15, 2013.

-install Big A, Fans-20% complete. Evimated

Lomp m date i Barch 30, 2013,
Plant D:-Replace securnity Hghts with low energy use lights,
10r% complete. Estimated Completion is Now. 30, 2013

Future Projects/ECMs

Replace Cooling Tower in Hgs Building. Pay
Back Period is 8.2 Years.

Replace Boiler in Plant B Pay Back Period is
9.5 Years,

Replace Hot Water Heaters in Hgs Building,
Plant 4B & D with Solar Panels. Pay Back
Period is 3.7 years.

Changes in QV5 Corp. Energy Policy?

Vs Corp. i commitied to purchasing and using snergy in
the most efficient, cost effective, and
mpﬂhmmm 'I'hrlbfq Vs facilities shall;

« Lower its peak demand at facilities

energy elficiency while maintaining a safe snd

i WAOTK BT Cnrrsent
Lowwer cor ot hoswrs per sguane Toot to best in ckas

i

« increase our percentage of renewable energy used and

Comtnuounly improwe © erfarms ;
Green is on track. Red mesns we need 1o address.

Energy Policy Recommendations

Recommendations:

#1. Keep Energy Policy as is.

#2. Recommend a new objective and target be
approved to address peak load.

#3. Get Strategic Council to approve 15 % by
end of 2015 as our renewal energy goal or
target.

#

EPI Changes?

Keep our EPls: KWH Usage by Month and Summed for
Year

K\WH Usage/Gross Square Footage Summed for Year
Recommendation B 4: Eeep EPIS above. They are valid
and suitable,

Recammendation B 5: For the abjective and target to
reduce the peak load, recommend we add Electric
Load Factor i be ealeulate quarterdy to endure our
peak loads have nat changed negatively for some
reason. [see definition of peak load and the ELF on
it three dides. |
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PEAK DEMAND
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ELECTRIC LOAD FACTOR

a@  Plectric Load Factor {ELF} s an slicaior shat shows of peak desnand
s high b pout Geciliy, 18 s an indicator of bow steady an choorical
bl i oy #ime, Thee optimum basd Gcior i vor e The closer to
#een, the moste Yo aee paying for clearioiny

ELF Md=Tostall EWHs/Flays in Electnciey Bill Cycle X g Hous/Dhay |
Peak KW Dheranid

11 asthiee weails, if i 1B sverige dermund (peak dessand foe & goven
penad of time Frl.-ma:m eleoiriciy bl get the KWhs used and the
ik KW, Newot bk b dlais included in the bill. Mulvigdy these days
by aglhours per day), [Hyide chis numbey imo the KWHs. Then

drvidle what you get by the peak KV, Mdubtiply this mumbser by 100 10
gt into priceniage

1n
ELECTRIC LOAD FACTOR Planned Future Actions
& For u:urnpk': Ifa rariillj' uied 13g.000 KWH in July where : CI:?I'IIHHI.IE MEETHHB Mul‘lthlf even if l:ll‘lhll' w0
the billing period covered 3o days, The prak KW demand minutes duration.
wad 218, the ELF = calculated h'rlus.uuun'm FETFTLARY - 1 i
10064 % Manage cbjectives and targets and projects/
ECMs to completion.
# Action should be indiated to increase load facior when Sy
youl are G5o% or lower. IF low, shift electricity intensity * Standardize the Objective Champion's
processes ko ather times. By increasing load factor, you quarterly update to Strategic Council.
will redisce the bmpact al manthly demand (KW} changed - S
on your electric bill Continue to identify ECMs.
# This cabculation only meeds 1o be done quarterly to ensure * Perform 2 Self Inspection in October 2013.
ELF has not significantly.
FL]

NEED YOUR APPROVAL &
RECOMMENDATIONS

1. Approve Current Objectiees and
Targets
2. Recommend recommended new Objective and
Target
3. Approve other four recommendations.
4, Approve future planned actions.

QUESTIONS AND ANSWERS

Dinses the EMS Team's focus meet
with vour apprenal?

1vs the |£.|.mm1| fistare sdinim
et with vour approvalt

Do yaris appirone our Ciirrend
O&T?

t s there amyihing the EnMS ieam is
s :Imng_ thuae o vl il 1

10 b dosing
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List of Acronyms

BAS: building automation system

BAT: best available technique

Btu: British thermal unit

CAR: corrective action report

CPM: critical path method

CRAC: computer room air conditioner

CSF: critical success factor

ECM: energy conservation measure

ELF: electric load factor

EMS: Environmental Management System

EnMS: Energy Management System

EnPl: energy performance indicator

EPA: Environmental Protection Agency

EPEAT: energy performance environmental attributes tool
GHG: greenhouse gas

HDD: heating degree day

HVAC: heating, ventilation, and air-conditioning
ISO: International Organization for Standardization
IT: information technology

LEA: lean energy analysis

LEED: leadership in energy and environmental design
kW: kilowatt

kWh: kilowatt-hour

MSDS: materials safety data sheet
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MTBE: mean time between failures

MTTEF: mean time to failure

MTTR: mean time to repair

NEPA: National Environmental Policy Act
NGPA: National Gas Policy Act

OAR: objective agenda restricted

OEP: occupant emergency plan

O&T: objective and target

PAL: purpose agenda limited (for meetings, develop a purpose, have an
agenda, and limit the time per agenda topic)

PAPA: purpose, agenda, points, action items

PAR: preventive action report

PDCA: plan, do, check, act (the Deming cycle)

PUE: power utilization effectiveness

PURPA: Public Utility Regulatory Policies Act

QMS: quality management system

ROI: return on investment

SEU: significant energy user

SMART: specific, measurable, actionable, relevant, and time-framed
SWOT: strengths, weaknesses, opportunities, and threats

UPS: uninterruptible power supply
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Glossary

action plan—The steps that must be taken to accomplish an objective and target or proj-
ect showing who is going to do what and when. A Gantt chart is the most common
form of an action plan.

analysis—Using Six Sigma tools such as a fishbone diagram or a histogram to find the
root cause and then verify it with data.

base load analysis—A method to determine the minimum amount of electricity to be
furnished in a time period.

benchmarking—A method that enables one organization to compare its process with
the process of an organization whose performance is much better and then use the
information to improve its process performance.

best available technique—"Best” means most effective, “available” means it can be used
in your situation at a reasonable cost, and “technique” refers to what technology
is used and the way in which installation or implementation is designed, installed,
maintained, operated, and later decommissioned.

best practice—An accepted way done by a world-class organization that is proven to be
the best way of accomplishing something.

brainstorming—An idea-gathering technique that uses group interaction to generate as
many items as possible in a designated time. Quantity of ideas is the focus.

charter—A written commitment by management detailing an improvement team’s author-
ity and resource needs, including time and funds, to complete an assignment.

checklist—A tool that outlines key events to make something happen.
check sheet—A quality tool designed to collect data.

conformance—A product or service that has met the requirements of the relevant speci-
fications, contract, or regulation; also the state of meeting the requirements.

contribution—The estimated amount that a project or action will reduce the electricity or
natural gas usage or any other energy use.

cost-benefit analysis—Analysis to show both the costs and the resulting benefits of a plan.

countermeasure—A potential solution that should eliminate or minimize a root cause to
a problem.

critical success factors—What you are paid to accomplish; the process or program will
not succeed unless these factors are done properly.
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cross-functional—A term used to describe people from several different organizational
units or functions brought together on a team for a specific purpose.

cultural change—A major shift in attitudes, norms, sentiments, beliefs, values, operating
principles, and behavior of an organization.

customer—Anyone for whom an organization provides goods or services; can be inter-
nal or external to the organization. The next user of a product.

CUSUM (cumulative sum)—A technique described in the standard for analyzing energy
data that compares the actual consumption with the baseline over the baseline period
to determine actual reduction amounts.

defect—A nonconforming attribute.
discrete data—Data you can count, such as number of errors or defects.

DMAIC—A problem-solving process used in Six Sigma: define the problem, measure
the progress and results, act to implement actions for improvement, improve, and
control the process so the gain is maintained.

effect—An observable action, result, or evidence of a problem. It is what happens.
80-20 rule—80% of the potential savings come from only 20% of the problems.

energy audit—An audit of the facility’s infrastructure, building envelope, HVAC, equip-
ment, motors, exit signs, lighting, and so forth, to identify areas where energy use
can be reduced. The result is a list of projects with the return on investment for each.

energy champion—The management representative required by ISO 50001 EnMS.

energy conservation measure—A government form that shows projects that, if funded,
would reduce energy and/or water use and provides a description of the project and
the payback period or the return on investment.

energy intensity—The energy consumed in kBtu divided by the total gross square foot-
age of the facility. This measure enables comparisons with other similar facilities.

energy mapping—A procedure for stratifying main energy users into their components
and subcomponents; for example, HVAC components are heating, ventilation, and
air-conditioning.

energy model—Recording all energy use on a data sheet and analyzing it to determine
where reductions may be possible.

energy product environmental assessment tool (EPEAT)—A certification by a nongov-
ernmental organization that a product is energy friendly and meets the organiza-
tion’s specifications.

energy variables—Variables that are correlated with energy use or can be used to nor-
malize energy use in comparisons with other organizations.

facilitator—An individual who helps a team through a process or method and makes it
easier for the team to achieve its purpose.

fat rabbit—The area in which the greatest improvement can be achieved if action is taken.

fishbone diagram—Also known as a cause and effect diagram, this tool was invented by
Ishikawa to identify root causes and their effects.

5 Ss—A tool to achieve orderliness and cleanliness that helps improve employee effi-
ciency and productivity. 5 Ss originated at Toyota in Japan and has been implemented
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all over the world. It is based on the saying “Every thing has a place and every-
thing is in its place.” The five Ss explain the process: Sort all items in the work-
place, identifying those no longer needed (waste); structure: develop a structure
where everything has a place (e.g., parking a forklift in a designated area at the end
of every shift); shine: keep the area and items clean; standardize: develop standard
operating procedures, floor layouts, and so forth, to ensure everything is put in its
designated space; sustain: build 5S sustainment into the organizational structure
and culture.

5 Whys—A technique for discovering root causes of a problem by repeatedly asking and
answering the question “Why?”

flowchart—A chart that shows inputs, the process (sequential work activities), outputs,
and outcomes.

force field analysis—A graphical representation of barriers and aids to help sell an
implementation plan to solve a problem.

goal—A broad statement describing a future condition or achievement without being
specific about how much and when. The establishment of a goal implies that a sus-
tained effort and energy will be applied over a time period.

graph—A visual display of quantitative data over time, such as a line chart, column
chart, run chart, or bar chart.

input—Materials, equipment, training, people, dollars, energy, facilities, systems, and so
forth, that are needed to start a process.

kaizen—Japanese word for “continuous improvement.”
kaizen event—Usually a one-day event in which a group works to improve a process.

key results areas—Broad quality requirements where improvement would give the stake-
holders the most benefit (i.e., where the biggest bang for the buck can be achieved).

lean analysis—A technique of examining everything in a facility to determine whether it
adds any real value. Anything that does not add value should be discontinued.

life cycle costing—The total cost incurred with the purchase and operation of a product
over its lifetime.

mean—A measure of central tendency of data (sum of total divided by number of obser-
vations); an average.

mean time between failures—Average time between failures for a piece of equipment.
mean time to repair—Average time to repair equipment.
median—The middle point of data. A measure of central data.

metric—Indicator or measure over time of a process whose objective is for improvement.
Establishes a standard for management action.

mode—The most frequently recurring number in a data set.
monitoring—Reviewing key indicators or equipment performance at specified times.

multivoting—A technique that allows a group to prioritize a large list of items down to
three to five of the most important.

normalize—A method of making energy data or any data comparable with other similar
facilities.
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objective—A specific statement of a desired short-term condition or achievement; it
should include measurable end results to be accomplished within specific time limits.
The how and when for achieving a specific goal.

outcomes—Results from outputs; for example, the customer is satisfied, savings have
resulted, costs have been avoided, and so forth.

outputs—Products, materials, services, and information provided to customers (internal
or external) resulting from a process.

overall equipment effectiveness—A method of breaking a plant, equipment, or a pro-
cess into availability, performance, and quality to determine their efficiency and
effectiveness.

Pareto chart/ABC analysis—A quality tool that identifies the most important or signifi-
cant problem or opportunity.

PDCA (plan-do-check-act)—The Deming or Shewhart cycle for continuous improve-
ment. The four stages are plan (plan what you are going to do), do (implement the
plan), check (check the results), and act (take whatever action is necessary to get back
on track to meet the target).

plan—A goal or objective, metric(s), target(s), and a method and activities in which to
accomplish it.

policy—A goal, objective, metric(s), and target(s).

power factor—An adjustment fee caused by harmonics in the system inside a facility
that forces the utility to have more power than what is used available. The factor goes
from 0 to 1, and in some states, anything under 0.94 incurs an adjustment fee on the
facility’s electric bill.

power management—A way to save energy by placing computers, monitors, and lap-
tops in a sleep mode when they have not been used for a specified length of time.

preventive maintenance—Routine maintenance that is performed to prevent equipment
deterioration or failure.

problem-solving process—A structured process that, when followed, will lead to a solu-
tion to a problem. DMAIC is an example.

process—A sequence of activities that produce a product, a service, or information.

process capability ratio—Relates customer requirements to actual process performance
and shows whether the process is capable of meeting the customers” needs.

process control—A process is under statistical control.

process control system—A system that identifies who does what (flowchart) to achieve
an objective of a process. Also identifies process metrics and outcome metrics.

process map or flowchart—A diagram that shows inputs and the sequence of activities
to turn the inputs into outputs such as a product, service, or information.

process owner—Individual responsible for managing and controlling the process.
product—A tangible output.
quality—Conformance to valid requirements.

quality assurance—A process of obtaining quality by measurement and analysis of work
methods, building quality into the design phase, not inspecting out.
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quality improvement—A systematic method for improving processes to better meet a
client’s needs and expectations.

quality system—A chart that depicts what activities or processes, along with the neces-
sary information and data, a company must undertake to ensure quality and effec-
tiveness at each step.

quality tool—An instrument or technique that supports the activities of process quality
management and improvement.

range—The highest point of data minus the lowest.

regression analysis—A technique that allows for determining one variable’s relation-
ship with another variable or variables.

reliability centered maintenance—A method to identify the critical parts of a plant or
facility and ensure that they are always operable.

root cause—The reason a requirement in a process is not being achieved.

root cause analysis—Analysis using a technique such as a fishbone diagram to identify
the root cause(s) that caused the problem to occur.

self-inspection—An audit by a team using a checklist of the key elements to determine
whether they comply with and conform to an ISO standard.

Six Sigma—A statistics-based improvement methodology that strives to limit defects to
3.4 failures per million possibilities or six standard deviations from the mean.

stakeholders—Individuals who have a stake in their organization’s mission, changes,
and results (e.g., customers, employees, suppliers, management).

standard—Factor usually established through statistics or measurement that serves as a
basis for comparison.

strategic direction—A vision of where an organization wants to go in the future or what
it desires to be.

strategic objective—A corporate objective that supports the vision and strategic direc-
tion established by the organization.

strategy—A determination of how you impact an objective to get where you want to be.

system boundary—A statement of what elements are included under the analysis being
accomplished.

target—A desired state or standard tracked through an indicator or the method or strat-
egy that an objective is going to achieve.

task—A specific, definable activity to perform an assigned piece of work, often finished
within a certain time frame.

team—A collection of people brought together to work on an objective or problem.

team leader—A person who leads a team through a process to achieve an objective or
solve a problem.

team member—An individual who serves on a team.
teamwork—Harmoniously working as a group to achieve an objective or solve a problem.

training needs analysis—An analysis of each person’s training requirements, often re-
quired by a standard.
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value added—What happens in a process to change the inputs into outputs.

vision—Through analysis and customer voice, senior management determines where
the organization should be in the long term (5-10 years).

“walk the talk”—Leading by setting a good example.
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legal requirements, compliance with, 96,
96t, 97-99f

monitoring, measurement, and analysis,
85-96, 87f, 88-89t, 90f, 92-93f, 94-95t,
95-96f

nonconformities, corrective, preventive
actions, 109, 110-113f

operational explanation, 86

QVS implementation example, 86-90, 87f,
88-89t, 90f

173

communications, 70-71

data presentation, 70-71

EnMS standard, 70

operational explanation, 70

QVS implementation example, 71, 71-73f
competence, training, and awareness, EnMS,

66—67

data presentation, 67, 68t

EnMS standard, 66

operational explanation, 66-67

QVS implementation example, 67, 69t
computer room air conditioner (CRAC), 35, 41
condenser coils, energy efficiency and, 40
control of records, 75-76, 75f

checking phase and, 114

data presentation, 76

EnMS standard, 75

operational explanation, 76

QVS implementation example, 75f, 76
corrective action reports (CARs), 4, 110-111f
countermeasures, pitfalls and, 147-152
critical path method (CPM), 51, 81
critical success factor (CSF), 90-96

assessment of, 91, 94-95¢

described, 90

measurement of, 91, 92-93f

QVS scores, 95-96f

D

data centers
energy efficiency and, 41
SEU consumption and, 41
day lighting, energy efficiency and, 41
Deming cycle (PDCA), 4, 4f, 7
design, 79-81
data presentation, 80-81, 80f, 82t
EnMS standard, 79
operational explanation, 79-80, 80f, 83f
QVS implementation example, 81, 83f
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documentation, 73-74
data presentation, 74
EnMS standard, 73
operational explanation, 73-74, 75f
QVS implementation example, 74, 75f
duplex printing, energy efficiency and, 41

E

economizers, energy efficiency and, 41
electric load factor (ELF), 123f
energy, corporate vision for, 21-24
energy baseline, 4647
data presentation, 47
EnMS standard, 46
operational explanation, 47
QVS implementation example, 47, 47t
energy conservation measure (ECM),
79-81, 80f
energy cost, 1
energy efficiencies, identifying, 37-40
air compressors, 39
air filters, 39
boilers, 39
building envelope/seals, 39
condenser coils, 40
fans, bearings, and belts, 39
HVAC system, 37
leaks, 40
lighting, 37-38
motors, 39
office machines, 38-39
Energy Management System (EnMS). See also
requirements, EnMS
demonstration example of implementing,
2-3
elements of, 34, 4f
energy cost and, 1
implementation and operation of, 65-84
integration of, 2
internal audit of, 99-100, 100-109f
ISO 50001 definition of, 1
management representative and, 10-13
management responsibilities for, 8-10
phases of, 3—4, 3f
requirements for, 3, 7-8
stages of, 4-5, 5f
standard, 1-2
team meetings and, effectiveness of, 13-16,
14f, 15-16f, 17-20t
energy objectives and targets, 51-60
data presentation, 53-56, 54t, 55f

EnMS standard, 51
operational explanation, 52-53
QVS implementation example, 56-60,
57t, 59f
types of, 52-53
energy performance environmental attributes
tool (EPEAT), 38, 45¢
Energy Performance Intensity (EnPI), 47-51
data presentation, 48, 48f
EnMS standard, 47
operational explanation, 48
QVS implementation example, 48-50, 49f,
50-51f
energy planning, 25-63
action plans and projects, 60, 61-64t, 61f
baseline, 46-51, 47t, 48f, 49f, 50-51f
data presentation, 26
efficiencies, identifying, 37-40
energy baseline and, 46-47
energy review, 28-36, 30f, 31f, 31t, 32-34f,
35-36t
energy variables and, identifying, 4346,
4446t
EnMS standard, 26
EnPIs and, 47-51
explained, 26
general requirements, 26
lean energy analysis (LEA), 4042
legal and other requirements, 26, 27f
objectives and targets, 51-59, 54-55t, 57t, 59f
operational explanation, 26
overview of, 25
QVS implementation example, 26, 27f
variables, identifying, 43, 44-46t, 46
energy policy, 21-24
commitment statement, 22-23, 23f
data presentation, 22-23, 23f
defined, 21
EnMS standard, 21
operational explanation, 21-22
QVS implementation example, 23, 23f, 24t
use of, 22
energy review, 28-36
data presentation, 29-30, 30f
EnMS standard, 28
operational explanation, 28-29
QVS implementation example, 30-36, 31t,
32-34f, 35t, 36t
Energy Star, 38
energy variables, identifying, 4346, 44—46t
EnMS (Energy Management System), energy
efficiency and, 41
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EnMS standard, ISO 50001, 1-2
general requirements of, 7
purpose of, 7
EnPI (Energy Performance Indicator), 47-51
data presentation, 48, 48f
EnMS standard, 47
operational explanation, 48
QVS implementation example, 48-50, 49f,
50-51f
Environmental Management System (EMS),
1, 132¢
Environmental Protection Agency (EPA),
27f, 98f

F

fans, energy efficiency and, 39

G

Gantt chart, 81, 82t
greenhouse gas (GHG), 37, 129f

H

heating degree days (HDDs), 43, 46
HVAC system, energy efficiency and, 37

implementation and operations, 65-84
communications, 70-71, 71-73f
competence, training, and awareness,

66—67, 68—69t
control of records, 75-76, 75f
data presentation, 66
design, 79-81, 80f, 82t, 83f
documentation, 73-74, 75f
EnMS standard, 65
operational controls, 76-77, 77-78t, 79f
operational explanation, 65
overview of, 65-66
procurement of services, products, and
equipment, 84, 84f
QVS implementation example, 66

implementation of EnMS stage, 4, 5, 16

implementation schedule, 154156t

improve type of objective, 52

inputs to management review, 116-118
data presentation, 117
EnMS standard, 116
operational explanation, 116-117
QVS implementation example, 117-118, 117f

internal audit, EnMS, 99-100, 100-109f
data presentation, 100, 100-104f
EnMS standard, 99
operational explanation, 99-100
QVS implementation example, 100,
105-109f
ISO 9001 Quality Management System, 1, 2,
125,153
ISO 14001 Environmental Management
System, xiii, 1, 2, 125, 129f, 130f, 134f, 153
ISO 50001 EnMS, implementing, in four
months or less, 153-156
introduction to, 153
schedule for, 153, 154-156t
ISO 50001 Environmental Management
System (EnMS), 1-5
energy cost, 1
EnMS standard, 1-2
implementing, in four months or less,
153-156
integration of ISO standards, 2
phases and elements, 3—4, 3-4f
QVS Corporation (hypothetical company)
demonstration use, 2-3
stages, 4-5, 5f
ISO standards, integration of, at QVS, 2,
125-142
communication plan, 134-136f
corrective action request (CAR), 138-139f
documentation files, 132-133¢
elements, evaluation of, 127-128¢
emergency preparedness plan, 143t
energy contingency plan, 142f
environmental /energy policy and, 129f, 140t
management review agenda, 141-142f
objectives and action plan, 137f
structure used for, 2-3
summary of, 144-145¢
team roles and responsibilities, 130-131f
IT power management, energy efficiency
and, 40

K

kilowatt (kW), 29, 61f, 89

kilowatt-hour (kWh), 27f, 31t, 32-34f, 43,
47,47, 48-49, 49f, 50f, 59f, 60, 61-63t,
121-123f, 137f

L

leadership in energy and environmental
design (LEED), 79-80, 81
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leaks, energy efficiency and, 40
lean energy analysis (LEA), 4042
LEED (leadership in energy and
environmental design), 79-80, 81
legal requirements, compliance with, 96-99
data presentation, 97
EnMS standard, 96
operational explanation, 97
QVS implementation example, 97, 97t,
98-99f
lighting, energy efficiency and, 37-38, 40

M

maintaining EnMS stage, 4, 5f
maintain type of objective, 52
management representative, 10-13

energy team, 10-11

EnMS standard, 10

operational explanation, 10-11

QVS implementation example, 11-13
management responsibilities, 8-10

EnMS standard, 8

operational explanation, 89

QVS implementation example, 9-10
management review, 115-123

data presentation, 116

EnMS standard, 115

general requirements, 115-116

inputs to, 116-118, 117f

operational explanation, 115

outputs from, 118-119, 120-123f

QVS Corporation example of, 157-160

QVS implementation example, 116
mean time between failures (MTBF), 46¢
mean time to failure (MTTF), 46t
monitoring, measurement, and analysis

checking phase, 85-96

CSF assessment, 90-96, 92-93f, 94-95t,

95-96f

data presentation, 86, 90f

EnMS standard, 85

operational explanation, 86

QVS implementation example, 86-90, 87f,

88-89t, 90f

motors, energy efficiency and, 39
Murphy’s Law, 147

N

National Environmental Policy Act (NEPA),
27f, 98f

Natural Gas Policy Act (NGPA), 27f, 98f
nonconformities or deficiencies, 109-113
data presentation, 109, 110-111f
EnMS standard, 109
operational explanation, 109
QVS implementation example, 109,
112-113f

O

OAR. See objective agenda restricted (OAR)
objective agenda restricted (OAR), 13-15,
15-16f
objectives, types of, 52-53
objectives and targets. See energy objectives
and targets
occupancy sensors, energy efficiency and, 41
occupant emergency plan (OEP), 143t
office machines, energy efficiency and, 38-39
operational controls, 76-77
data presentation, 77
EnMS standard, 76
operational explanation, 76, 77-78t
QVS implementation example, 77,
77-78t, 79f
O&Ts (objectives and targets). See energy
objectives and targets
outputs from management review, 118-119
data presentation, 119
EnMS standard, 118
operational explanation, 118-119
QVS implementation example, 119,
120-123f
outside-air intake controls, energy efficiency
and, 42

P

PAL (purpose agenda limited), 13-15, 15-16f

PAPA (purpose, agenda, points, action
items), 15, 154t

PDCA (plan, do, check, act), 4, 4f, 7

phases and elements, EnMS, 34, 3—4f

pitfall observers, 152

pitfalls and countermeasures, 147-152

plan-do-check-act cycle (PDCA), 4, 4f, 7

planning and development of EnMS stage,
4,5f

plug loads, energy efficiency and, 41

power utilization effectiveness (PUE), 48,
62t, 87, 88t

preventive action reports (PARs), 4
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process heating, energy efficiency and, 42
procurement plan, energy services, products,
and equipment, 84, 84f
EnMS standard, 84
operational explanation, 84, 84f
QVS implementation example, 84, 84f
Public Utility Regulatory Policies Act
(PURPA), 27f, 98f
purpose agenda limited (PAL), 13-15, 15-16f
purpose, agenda, points, action items
(PAPA), 15, 154t

Q

Quality Management System (QMS), 1
QVS Corporation (hypothetical company).

See also ISO standards, integration of,
at QVS

communication plan, 71-73f, 134-136f

contingency plan, 79f

control of records, 75f

corrective action request (CAR), 112-113f,
138-139f

CSF scores of, 95-96f

demonstration use, 2-3

documentation plan, 75f

electricity baseline, 47t

electricity profile, 32-34f

emergency preparedness plan, 143t

energy conservation measure (ECM) and,
81, 83f

energy contingency plan, 142f

Energy Performance Intensity (EnPI), 49f,
50-51f, 88-89t

energy team profile worksheet, 112f

environmental and energy policy, 129f, 140t

funded projects, 61-63t

internal audit/self-inspection checklist,
105-109f

legal compliance evaluation, 97t, 98-99f

management review, 117f, 120-123f,
141-142f, 157-160

monitoring at, 87f, 90f

nonconformities, corrective/preventive
action process, 113f

objectives and target action plan, 59f, 137f

operational controls, 77-78t, 79f

procurement plan, 84f

roles and responsibilities, 130-131f

sample payback estimate, 61f
significant energy users (SEUs), 36t
team meeting agenda, 14f

team meeting minutes, 15-16f
utility costs, 32f

R

regular/preventive maintenance and
cleaning, energy efficiency and, 42
requirements, EnMS, 7-20
general, 7-8
management representative, 10-13
management responsibilities, 8-10
team meetings, best practice uses for,
13-16, 14f, 15-16f
team meetings, summary of, 16, 17-20¢

S

significant energy users (SEUs), 4, 28-29, 30f
identifying energy variables for, 43, 44-46t
stratifying, 35¢
SMART (specific, measurable, actionable,
reviewable and relevant, and time
based), 51, 53
space heaters, energy efficiency and, 41-42
specific, measurable, actionable, reviewable
and relevant, and time based
(SMART), 51, 53
strengths, weaknesses, opportunities, and
threats (SWOT) analysis, 52
study/research type of objective, 52
sustaining EnMS stage, 5, 5f

T

thermostat settings, energy efficiency
and, 40
training plan, 66-67, 68-69¢

U

US Green Building Council, 79-80, 81

\Y

vending machine controls, energy efficiency
and, 42
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