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NOTICE

The Society of Cable Telecommunications Engineers (SCTE) Standards and Operational Practices
(hereafter called “documents”) are intended to serve the public interest by providing specifications,
test methods and procedures that promote uniformity of product, interchangeability, best practices
and ultimately the long term reliability of broadband communications facilities. These documents
shall not in any way preclude any member or non-member of SCTE from manufacturing or selling
products not conforming to such documents, nor shall the existence of such standards preclude
their voluntary use by those other than SCTE members.

SCTE assumes no obligations or liability whatsoever to any party who may adopt the documents.
Such adopting party assumes all risks associated with adoption of these documents, and accepts
full responsibility for any damage and/or claims arising from the adoption of such documents.

Attention is called to the possibility that implementation of this document may require the use of
subject matter covered by patent rights. By publication of this document, no position is taken with
respect to the existence or validity of any patent rights in connection therewith. SCTE shall not be
responsible for identifying patents for which a license may be required or for conducting inquiries
into the legal validity or scope of those patents that are brought to its attention.

Patent holders who believe that they hold patents which are essential to the implementation of this
document have been requested to provide information about those patents and any related licensing
terms and conditions. Any such declarations made before or after publication of this document are
available on the SCTE web site at http://www.scte.org.

All Rights Reserved
© Society of Cable Telecommunications Engineers, Inc. 2015
140 Philips Road
Exton, PA 19341
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1.0 SCOPE

This document provides cable operators with references and resources to evaluate
alternative energy technology options based on a given geographic location, facility type,
and existing or planned infrastructure. It functions as a selection tool to aid in describing
various alternative energy technologies by recognizing which resources would have the
greatest impact on reducing energy costs, electrical grid dependency and environmental
impact, as well as improving system reliability and mitigating climate change risks.

Immediate and long term benefits of utilizing this document include:

e Potential for reducing electricity costs over conventional electric grid; lower
transmission and distribution charges

e Potential for reducing carbon fuel consumption and emissions

e Potential for reducing dependency on electrical grid

e Potential for reducing purchase of high cost per kilowatt hour (kWh) power
during peak usage periods

e Time saving in researching alternative energy technologies

e Time saving in identifying additional state and federal alternative energy
incentives availability

This document impacts the industry and Cable’s Energy 2020 roadmap by potentially
reducing the industry’s impact on the electrical grid during peak usage periods,
enhancing the customer experience by improving reliability by generating power on site
with less grid dependence and by reducing the environmental impact and mitigating
climate change risks.

Some of the key provisions of this document are:

e Outlines decision-making priorities and evaluation strategies and provides rules,
regulations and policies for both energy efficiency and alternative energy
technologies

e Summary road map of Federal & State incentives and policies with links to
information

0 Includes links to the U.S. Department of Energy’s Office of Energy
Efficiency & Renewable Energy (EERE), National Renewable Energy
Lab (NREL) research and development, and other alternative energy
financial modeling tools

To achieve maximum benefit from this document, collaborate across regions either
internally or with other multiple system operators (MSOs) and leverage lessons learned
by in house personnel, project managers and vendors from prior MSO alternative energy
deployments.

Additionally, partner with alternative energy technology manufacturers to develop cost-
effective, scalable and repeatable alternative energy solutions and develop standardized
kits for deploying alternative energy technologies based on a given facility type and
energy consumption needs.
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This document will require regular maintenance and upgrades at a minimum on an annual
basis.

2.0 NORMATIVE REFERENCES

The following documents contain provisions, which, through reference in this text,
constitute provisions of this document. At the time of Subcommittee approval, the
editions indicated were valid. All documents are subject to revision; and while parties to
any agreement based on this document are encouraged to investigate the possibility of
applying the most recent editions of the documents listed below, they are reminded that
newer editions of those documents might not be compatible with the referenced version.

e No normative references are applicable.
3.0 INFORMATIVE REFERENCES

The following documents may provide valuable information to the reader but are not
required when complying with this standard.

e SCTE 184 2015, SCTE Energy Management Operational Practices for Cable
Facilities

4.0 COMPLIANCE NOTATION

This word or the adjective “required” means that the item is an
absolute requirement of this document.

This phrase means that the item is an absolute prohibition of this
document.

forbidden This word means the value specified shall never be used.

This word or the adjective “recommended” means that there may exist
valid reasons in particular circumstances to ignore this item, but the
full implications should be understood and the case carefully weighted
before choosing a different course.

This phrase means that there may exist valid reasons in particular
circumstances when the listed behavior is acceptable or even useful,
but the full implications should be understood and the case carefully
weighed before implementing any behavior described with this label.
This word or the adjective “optional” means that this item is truly
optional. One vendor may choose to include the item because a
particular marketplace requires it or because it enhances the product,
for example; another vendor may omit the same item.

Use is permissible for legacy purposes only. Deprecated features may
deprecated be removed from future versions of this document. Implementations
should avoid use of deprecated features.

shall

shall not

should

should not

may
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5.0 ABBREVIATIONS AND DEFINITIONS

Abbreviation Term Definition

AC alternating current In alternating current circuits, the flow of electric charge
periodically reverses direction, whereas in direct current circuits,
the flow of electric charge is only in one direction. The
abbreviations AC and DC are often used to mean simply
alternating and direct, as when they modify current or voltage.
AC is the form in which electric power is delivered to businesses
and residences. The usual waveform of an AC power circuit is a
sine wave.
AE alternative energy Alternative energy is any energy source that is an alternative to
utility power or an energy source that does not use fossil fuels.
These alternatives are intended to address concerns about such
fossil fuels. The nature of what constitutes an alternative energy
source has changed considerably over time, as have
controversies regarding energy use. Alternative energy sources
are renewable and all have lower carbon emissions when
compared to conventional energy sources. These include
biomass energy, wind energy, solar energy, geothermal energy,
hydroelectric energy sources.
C Celsius Celsius, historically known as centigrade, is a scale and unit of
measurement for temperature that is used worldwide. It uses a
100 step scale between the freezing temperature (0°) and boiling
temperature (100°) of fresh water. Conversion between
Fahrenheit and Celsius is calculated using the following
formulas:

F=9/5*C+32

C=(F-32) *5/9
CCHP combined cooling, Also called tri-generation, refers to the simultaneous generation
heating and power of electricity and useful heating and cooling from the
combustion of a fuel.
CEV controlled Underground concrete vault that is environmentally controlled
environmental vault for protecting vital access-electronics from vandalism and
environmental damage. The structural design provides complete
environmental protection for equipment and technicians. This
underground enclosure blends nicely into residential,
commercial and industrial environments where placement of
larger telecommunications enclosures may not normally be
accepted by municipal and urban design guidelines.
CHP combined heating and | Also referred to as cogeneration, a thermodynamically efficient
power use of fuel. In separate production of electricity, some energy
must be discarded as waste heat, but in cogeneration this thermal
energy is put to use. CHP captures some or all of the by-product
for heating, either very close to the plant, or converts it to hot
water which can be used for distributed heating.
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Abbreviation

Term

Definition

CPV

concentrator
photovoltaics

Concentrator photovoltaics uses optical devices such as mirrors
or plastic lenses to capture a large area of sunlight that is focused
onto the PV solar cell. The primary reason for using
concentrators is to be able to use less solar cell collectors and
less sq. ft. of area. Concentrator systems increase the power
output while reducing the size or number of solar cells needed.

CREBs

Clean Renewable
Energy Bonds

Clean Renewable Energy Bonds may be used by certain entities -
- primarily in the public sector -- to finance renewable energy
projects. The list of qualifying technologies is generally the same
as that used for the federal renewable energy production tax
credit. CREBs may be issued by electric cooperatives,
government entities (states, cities, counties, territories, Indian
tribal governments or any political subdivision thereof), and by
certain lenders. The bondholder receives federal tax credits in
lieu of a portion of the traditional bond interest, resulting in a
lower effective interest rate for the borrower. The issuer remains
responsible for repaying the principal on the bond.

CREST

cost of renewable
energy spreadsheet
tool

An economic cash flow model designed to allow policymakers,
regulators, and the renewable energy community to assess
project economics, design cost-based incentives (e.g., feed-in
tariffs), and evaluate the impact of various state and federal
support structures. CREST is a suite of four analytic tools, for
solar (photovoltaic and solar thermal), wind, geothermal, and
anaerobic digestion technologies.

CSp

concentrated solar
power

Use lenses or mirrors and tracking systems to focus a large area
of sunlight into a small beam.

CUE

concrete universal
enclosure

Concrete enclosures that is a versatile low-cost solution for
protecting vital access-electronics from vandalism and
environmental damage. The structural design provides complete
environmental protection for equipment and technicians. This
enclosure blends nicely into residential, commercial and
industrial environments where placement of larger
telecommunications enclosures may not normally be accepted by
municipal and urban design guidelines.

DC

direct current

Direct current is the unidirectional flow of electric charge. Direct
current is produced by sources such as batteries, solar cells,
thermocouples, and commutator-type electric machines of the
dynamo type. Direct current may flow in a conductor such as a
wire, but can also flow through semiconductors, insulators, or
even through a vacuum as in electron or ion beams. The electric
current flows in a constant direction, distinguishing it from
alternating current.

DSIRE

Database of State
Incentives for
Renewables &
Efficiencies

DSIRE is the most comprehensive source of information on
incentives and policies that support renewables and energy
efficiency in the United States. Established in 1995, DSIRE is
operated by the N.C. Clean Energy Technology Center at N.C.
State University and is funded by the U.S. Department of
Energy.
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Abbreviation Term Definition

DSM demand side Also known as energy demand management, is the modification
management of consumer demand for energy through various methods such as
financial incentives and behavioral change through education.
DSM, which includes energy efficiency and demand response,
works from the other side of the equation — instead of adding
more generation to the system, it pays energy users to reduce
consumption. Utilities pay for demand-side management
capacity because it is typically cheaper and easier to procure than
traditional generation. DSM allows energy users of all kinds to
act as “virtual power plants.” By voluntarily lowering their
demand for electricity, these businesses and organizations help
stabilize the grid, and they are paid for providing this important
service. Utilities and grid operators treat demand response
capacity as a dispatchable resource that is called upon only when
needed.

DX direct exchange System in which the refrigerant circulates through copper tubing.
The refrigerant exchanges heat directly with air, water or soil
through the walls of the copper tubing. This simplicity allows the
system to reach high efficiencies while using a relatively shorter
and smaller set of tubing, reducing installation cost. DX systems,
like water-source systems, can also be used to heat water in the
house for use in radiant heating applications and for domestic hot
water, as well as for cooling applications.

EERE U.S. Dept. of Energy | The Office of Energy Efficiency and Renewable Energy
Office of Energy accelerates development and facilitates deployment of energy
Efficiency & efficiency and renewable energy technologies and market-based
Renewable Energy solutions that strengthen U.S. energy security, environmental
quality, and economic vitality.
F Fahrenheit Fahrenheit (symbol °F) is a temperature scale based on one

proposed in 1724 by the German physicist Daniel Gabriel
Fahrenheit (1686—1736), after whom the scale is named. The
scale is usually defined by two fixed points: the temperature at
which fresh water freezes into ice is defined as 32 degrees, and
the boiling point of fresh water is defined to be 212 degrees, a
180-degree separation, as defined at sea level and standard
atmospheric pressure. The Fahrenheit scale is not the
predominant temperature scale used throughout the world, but
has been adopted by the U.S., Bahamas, Belize and other
western hemisphere countries.

Fleet DNA Fleet DNA Project The Fleet DNA Project aims to accelerate the evolution of
advanced vehicle development and support the strategic
deployment of market-ready technologies that reduce costs, fuel
consumption, and emissions. At the heart of the Fleet DNA
Project is a clearinghouse of medium and heavy-duty
commercial fleet transportation data for optimizing the design of
advanced vehicle technologies or for selecting a given
technology to invest in. Designed by the U.S. Department of
Energy’s National Renewable Energy Laboratory in partnership
with Oak Ridge National Laboratory, this online tool will help
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Abbreviation Term Definition

vehicle manufacturers and fleets understand the broad
operational range for many of today’s commercial vehicle
vocations.

FTTP fiber to the premise Fiber that terminates at any premise either business or home at a
network interface unit which is a weatherproof box on the
outside wall of a premise. Passive optical networks and point-to-
point Ethernet are architectures that deliver triple-play services
over FTTP networks directly from an operator's headend. The
simplest optical distribution network architecture is direct fiber:
each dedicated fiber leaving the headend or distribution point
and terminating at one customers location. Such networks can
provide excellent bandwidth but are more costly due to the
dedicated fiber and dedicated customer fiber termination
equipment.

H2A hydrogen analysis A spreadsheet-based tool that enables a comparative analysis of
costs, energy and environmental tradeoffs of hydrogen
production. H2A was first initiated in February, 2003 to better
leverage the combined talents and capabilities of analysts
working on hydrogen systems, and to establish a consistent set of
financial parameters and methodology for analyses. The
foundation of H2A is to improve the transparency and
consistency of the approach to analysis, to improve the
understanding of the differences among analyses, and to seek
better validation of analysis studies by industry.

HE headend Facility at a local cable TV office that originates and
communicates cable TV services, cable modem services and
telephony to subscribers. In distributing cable television services,
the headend includes a satellite dish antenna or terrestrial fiber
for receiving incoming programming. This programming is then
passed on to the subscriber.

HVAC heating, ventilation The technology of indoor and vehicular environmental comfort.
and air conditioning Its goal is to provide thermal comfort and acceptable indoor air
quality. HVAC system design is a sub discipline of mechanical
engineering, based on the principles of thermodynamics, fluid
mechanics, and heat transfer. HVAC is important in the design
of industrial and office buildings where safe and healthy building
conditions are regulated with respect to temperature and
humidity, using fresh air from outdoors. The three central
functions of heating, ventilation, and air-conditioning are
interrelated, especially with the need to provide thermal comfort
and acceptable indoor air quality within reasonable installation,
operation, and maintenance costs. HVAC systems can provide
ventilation, reduce air infiltration, and maintain pressure
relationships between spaces.

IREC Interstate Renewable | Established in 1982, is a non-profit organization that believes
Energy Council clean energy is critical to achieving a sustainable and
economically strong future. To pave this clean energy path,
IREC works to expand consumer access to clean energy;
generates information and objective analysis grounded in best

Documents
O©SCTE D@Eument Sharing Hub

Full document details: SCTE 218 2015


http://www.avadocuments.com/doc/scte-218-2015
http://www.avadocuments.com/doc/scte-218-2015

Abbreviation

Term

Definition

practices and standards; and leads programs to build a quality
clean energy workforce, including a unique credentialing
program for training programs and instructors. Since 1982, IREC
programs and policies have benefitted energy consumers,
policymakers, utilities and the clean energy industry.

JEDI

Jobs and Economic
Development Impact

The Jobs and Economic Development Impact models are user-
friendly tools that estimate the economic impacts of constructing
and operating power generation and biofuel plants at the local
and state levels. First developed by NREL's WIND Exchange
program to model wind energy impacts, JEDI has been expanded
to analyze biofuels, coal, concentrating solar power, geothermal,
marine and hydrokinetic power, natural gas, and photovoltaic
power plants.

kW

kilowatt

One thousand watts — metric for measuring the electricity flow
through a customer meter

kWh

kilowatt hour

The amount of kilowatts used in one hour. If a customer uses
100 kW an hour for two hours the total kilowatt hours for the
two hour period would be 200 kWh.

MSO

multiple system
operator

A corporate entity that owns and/or operates more than one cable
system.

NREL

National Renewable
Energy Laboratory

Federal laboratory dedicated to research, development,
commercialization, and deployment of renewable energy and
energy efficiency technologies.

OTN

optical transport
node/network

A set of optical network elements connected by optical fiber
links, able to provide functionality of transport, multiplexing,
switching, management, supervision and survivability of optical
channels carrying client signals

PEM

proton exchange
membrane

PEM fuel cells work with a polymer electrolyte in the form of a
thin, permeable sheet. Efficiency is about 40 to 50 percent, and
operating temperature is about 80 degrees C (about 175 degrees
F). Cell outputs generally range from 50 to 250 kW. The solid,
flexible electrolyte will not leak or crack and these cells operate
at a low enough temperature to make them suitable for homes
and cars.

PV

photovoltaic

Relates to the production of direct current electricity using
semiconducting materials exposed to light.

PVT

photovoltaic/thermal

Photovoltaic thermal hybrid solar collectors, sometimes known
as hybrid PV/T systems or PVT, are dual purpose systems that
convert solar radiation into thermal and electrical energy. The
hybrid PV/T system provides more energy than a conventional
solar PV system. The PV/T system generates electricity via the
incorporated PV system.

QECBs

Qualified Energy
Conservation Bonds

A bond that enables qualified state, tribal, and local government
issuers to borrow money at attractive rates to fund energy
conservation projects (it is important to note that QECBs are not
grants). A QECB is among the lowest-cost public financing tools
because the U.S. Department of the Treasury subsidizes the
issuer's borrowing costs. QECB proceeds can be used to fund
capital expenditures on a variety of projects including reducing

Full document details: SCTE 218 2015

Documents
OSCTE

Deiment Sharing Hub


http://www.avadocuments.com/doc/scte-218-2015
http://www.avadocuments.com/doc/scte-218-2015

Abbreviation

Term

Definition

energy consumption in publically owned buildings,
implementing green community programs, developing rural
capacity, specifically involving the production of electricity from
renewable energy resources, supporting energy-related research
facilities, research grants and research, implementing mass
commuting and related facilities that reduce energy consumption
and pollution, designing/running demonstration projects to
promote the commercialization of energy-related technologies
and processes, and launching public education campaigns to
promote energy efficiency.

renewable energy
credit

Sometimes referred to as a renewable energy certificate or
"greentag" is an environmental commodity that represents the
added value, environmental benefits and cost of renewable
energy above conventional methods of producing electricity,
namely burning coal and natural gas.

ROI

return on investment

Performance measurement used to evaluate the efficiency of an
investment or to compare the efficiency of a number of different
investments. In economic terms, it is one way of considering
profits in relation to capital invested or how quickly an
investment will repay itself.

RPS

renewable portfolio
standards

A regulation that requires the increased production of energy
from renewable energy sources, such as wind, solar, biomass,
and geothermal.

SAM

system advisor model

Performance and financial model to facilitate decision making in
renewable energy.

SMATV

satellite master
antenna television

Supplies and controls a number and types of channels to multiple
televisions; not only TV channels, but FM channels as well.
Using a master antenna system video signals, audio signals, and
decoder signals can be distributed to hotels, motels, dormitories,
hospitals and commercial properties with multiple tenants and
schools.

SOFC

solid oxide fuel cells

Solid oxide fuel cells use a hard, ceramic compound of metal
oxides as an electrolyte. Efficiency of these types of cells is
about 60 percent, and operating temperatures are about 1,000
degrees C (about 1,800 degrees F). The high operating
temperature limits applications of SOFC units and they tend to
be rather large. While solid electrolytes cannot leak, they can
crack. SOFC power output is up to 100 kW.

SWH

solar water heating

Solar water heating systems utilize collector panels containing
liquid circulating through tubes to capture and retain heat from
the sun. The solar thermal heat is trapped and transmitted to a
fluid, usually water, in contact with the absorber collects the
trapped heat to transfer it to storage. The most basic approach to
solar heating of water is to simply put a tank filled with water in
the sun. The heat from the sun will heat the tank and the water
inside would absorb the heat.

TCO

total cost of
ownership

Total cost of ownership is a financial estimate intended to help
buyers and owners determine the direct and indirect costs of a
product or system. It is a management accounting concept that
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Abbreviation Term Definition

can be used in full cost accounting or even ecological economics
where it includes social costs, a comprehensive assessment of
information technology (IT) costs or other costs across enterprise
boundaries over time. It does not just evaluate the purchase
price, but also the expenses incurred through its use,
maintenance, repairs, insurance and other operating costs such as
fuel or power.

UPS

uninterruptable power | An uninterruptible power supply, also uninterruptible power
supply source or system, , is an electrical apparatus that provides
emergency power to a load when the input power source,
typically utility power, fails. A UPS provides near-instantaneous
protection from input power interruptions, by supplying energy
stored in batteries, super capacitors, or flywheels. The on-battery
runtime of most uninterruptible power sources is relatively short
(only a few minutes to a few hours) but sufficient to start a
standby power source or properly shut down the protected
equipment. A UPS is typically used to protect hardware such as
computers, data centers, telecommunication equipment or other
electrical equipment where an unexpected power disruption
could cause injuries, fatalities, serious business disruption or data
loss. UPS units range in size from units designed to protect a
single computer without a video monitor (around 200 volt-
ampere rating) to large units powering entire data centers or
buildings.

6.0

OVERVIEW AND METHODOLOGY

6.1 Overview

SCTE has embarked on a mission to envision an energy future for the cable industry that
enables reliable growth capacity through organization, customer and environmentally
sound energy solutions. One of the goals of the SCTE Energy 2020 initiative is to reduce
grid dependency by 10% by 2020, partly through investment in alternate energy
solutions. Alternative energy use has been increasing in the U.S. and has been largely
driven by goals to reduce environmental impact and mitigate climate change risks. Other
drivers of this trend include regulatory requirements such as federal air pollution
emissions regulations, meeting state requirements to use more renewable sources, and
availability and use of federal and state financial incentives for renewable fuels.
Businesses are actively implementing alternative energy technologies but are faced with
numerous challenges. Key among them are access to cost-effective solutions especially in
comparison to traditional energy rates, choice in alternate energy solutions, access to
long-term stably priced solutions, and increased access to third-party financing vehicles
and standardized and simplified processes, contracts and financing for renewable energy
projects!.

! Corporate Renewable Energy Buyers’ Principles: Increasing Access to Renewable Energy
http://www.worldwildlife.org/pages/powering-businesses-on-renewable-energy
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The growing interest in alternative energy has resulted in a myriad of resources being
made available to the public. The following sections provide an overview of some of the
most comprehensive resources to assist MSOs in their research, development and
decision making processes for the implementation of alternative energy technologies.

6.2 Methodology

This document was prepared through collaborative desktop research. Review of
published information was undertaken and resources that appear to have a wide range of
information and reference to resources that spans the geographic range of MSOs
(country-wide) were selected for presentation. They provide information on multiple
alternative energy (choice in technology), financial models and incentives (cost and
financing options), and provide location-specific information across the country. It is
important to note that this is not an exhaustive list as there are additional resources
available. The resources referred to in this document appear to have been regularly
updated and hence current and relevant however it is very important to verify that a
resource is still available early in your research process.

The alternate energy technologies were identified and categorized by the Alternate
Energy Working Group consisting of MSOs and Energy Industry Specialist. Table 1
summarizes the types of alternate energy technologies suitable for the typical facility
classes across the footprint of the MSO network and plant.

6.3 A Proposed Decision-Making Process for Alternative Energy Solution
1. Determine interest in alternative energy technologies and the motivation for
pursuing AE technologies (reducing dependency on grid; corporate
sustainability & social responsibility; trial, Financial, Operational &
Strategic).
2. Select location
a. Resource maps (section 8.3) are available to guide selection based on
productivity and potential system performance. However, availability
of incentive programs are a primarily driver of site selection.
3. Research available incentives/rebate programs (sections 8.1-8.2 for resources
on incentives and policies, etc.)
a. Research structure of program.
1. Is registration required prior to design and implementation?
ii. Do you have to use certified/approved contractors?
4. Determine costs for multiple technologies (financial modelling). See section
8.3-8.4.
5. Determine budgetary allocation and economic performance criteria (e.g. ROI,
TCO (Total Cost of Ownership), etc.)
6. Design system (before or after contracting vendor)
a. Be sure to include monitoring

7. Determine permitting, zoning requirements
8. Adjust financial model
9. Installation and commission system
10. Reduce grid dependency, reduce environmental footprint, save/avoid costs
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