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Purpose

This document is a report template to be used by researchers who are evaluating proposed
changes to the California Energy Commission’s (Commission) appliance efficiency
regulations (Title 20, Cal. Code Regs,, §§ 1601 — 1608) This report specifically covers
Digital Set-Top Boxes.

Background

A digital set-top box (STB) can be defined as “a consumer electronic device that receives
and decodes digital video signals, and presents the decoded video to a display and/or
recording device via one or more analog and/or digital interfaces for consumption by an end
user’ (CEA-2013). STBs can be separated into classes based on the primary source of their
signal (satellite, cable, terrestrial, or IP) and their functionality (analog, basic digital, or
advanced digital). Digital STBs are present in 68% of households with an average of 1.9 per
home, and they are typically one of the top ten electrical energy using appliances in a
household, using upwards of 350 kWh/year. But STBs present unique problems for state
regulation of their energy use including:

e Most STBs are leased from the service providers rather than owned by the consumer
o Consumers have little choice when selecting a STB as service providers exhibit a
virtual monopoly within any given market

o STBs currently require 24-hour conniectivity in order to provide updated information
and security

e Most STBs have no low-power mode available to the consumer

There are also a number of STB energy use growth factors that make timely implementation
of standards a priority:
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Advanced codecs (coding and decoading equipment) and more complicated interfaces
are requiring ever increasing processing power and, consequently, higher energy
use.

Consumer demand for advanced STBs that have the capability for digital video
recording (DVR), high definition (HD), and video-on-demand (VOD)—and thus higher
energy use--are requiring system operators to change out basic STBs early.

The need for additional bandwidth is driving cable system operators to force
subscribers to transition from analog to digital STBs, which tend to include increased
functionality and energy use.

Finally, there are a number of factors that are reducing the energy use of STBs and provide
an opportunity for additional savings:

The use of system-on-chip (SOC), digital tuners, and mobile cores can reduce the
energy use of the CPU and its subsystems.

Manufacturers have become keenly aware of the need for energy efficiency and now
include it as one of the primary design rules.

Improvements in home networking provides the opportunity to use a single central
STB that distributes content to smaller, lower power remote STBs.

Overview

Description of | Require digital set-top boxes to have a maximum sleep state power level of

Standards 10 watts and to automatically enter sleep mode after 4 hours without user

Proposal input. Sleep state power shall be measured using ANSI/CEA-2013-A
Annex A.

California There are currently about 22 million STBs in California, of which 3 million

Stock and are analog, 13 million are basic digital, and 6 million are advanced digital.

Sales Sales are about 2.3 million per year with over 60% of which are advanced
STBs, so the fraction of the stock which are advanced STBs.is expected to
grow rapidly.

Energy Digital STBs in California currently use 2,600 GWh/year. First year savings

Savings and from this standard would be 145 GWh/year with savings reaching 834

Demand GWhlyear once the STB stock has turned over. Final demand savings

Reduction would be 95 MW.

Economic Lifecycle cost for this measure is estimated at less than $5 per STB. The

Analysis average energy savings for a new STB equals 63 kWh/yr which results in a

lifecycle net benefit of $30 and a highly cost-effective benefit/cost ratio of
7.1 when analyzed over its 5 year life. No impact to the California economy,
revenue and jobs is expected.

Non-Energy None anticipated.

Benefits

Environmental | None anticipated.

Impacts
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Acceptance Possible consumer education needed for understanding of the auto power
Issues down feature.

AB 1109 Not applicable.

(California

Lighting

Efficiency and

Toxics

Reduction Act)

Federal STBs are not currently a federally covered product., however, the following
Preemption or | issues may affect state regulations:

other + Some leased STBs may not actually be purchased within the state.
Regulatory or ¢ Cable and Satellite operators are federally regulated.

Legislative  Section 325 of the 2007 Energy Independence and Security Act
Considerations requires the labeling STB energy use.

Methodology

Estimating STB stock and sales is challenging due to the rapid changes that occur in the
market. Estimates from different sources vary and projections can be vastly different. This
analysis relied on national stock and sales from various sources which was then adjusted for
California by multiplying by 12% (California’s fraction of national population). Analog stock is
from TIAX 2007. Basic digital stock and sales are from projections made for 2008 by IDC
2005. Penetration of HD STBs is from CEA 2007. The sales of DVR STBs is changing
fastest of all so our analysis relied on the average of data from four reports (TIAX 2007,
Parks 2005, Watson 2007, and Kagan 2006). Power levels of STBs is from TIAX 2007.
Hours of operation were taken from both TIAX 2007 and Energy Star 2008. Energy use was
estimated for analog, basic digital, HD digital, DVR digital, and HD+DVR digital STBs. These
were then combined using the estimated stock and sales of each type. Full turnover savings
were calculated by assuming that sales of advanced digital STBs were 68% of total sales in
the first year and linearly expanded until they were 90% of total sales in the fifth year.

Analysis and Results
Total current California STB energy use by type is summarized in the table below. Note that
basic digital STBs make up over half of the stock energy use.

Energy Use
STB Type _ (GWhn/yr)
Analog 471
Basic Digital 1,619
HD Digital 244
DVR Digital 330
HD+DVR 413
Total 3,077

We had limited sources for estimating the sales breakdown by type of advanced STB (HD,
DVR, etc); therefore, we analyzed sales weighted energy savings by assuming an average
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advanced STB with power draw that was an average of HD, DVR, and HD+DVR. A
summary for the first year, five year total, and overall savings is shown in the table below.
Note that over 90% of the savings accrues from the advanced STBs due to their high base
sleep mode power use.

Base Case (GWh/yr) Proposed Standard Savings
(GWH/yr) (GWh/yr)
STB Type | First Year Five Years | First Year Five Years
Basic 97 307 . 80 254 53
Advanced 316 1921 | 188 1141 781
Total 413 221@ 268 1395 834

Recommendations
The following are recommended changes to Title 20 sections 1601 ~ 1605":

1601(u)

Power supplies, which are single voltage external AC to DC and AC to AC power supplies
included with other retail products, and single voltage external AC to DC or AC to AC power
supplies sold separately, excluding power supplies that are classified as devices for human
use under the Federal Food, Drug, and Cosmetic Act and require U.S. Food and Drug
Administration listing and approval as a medical device; and consumer audio and video
equipment, which are televisions, digital set-top boxes, compact audio products, digital
versatile disc players, and digital versatile disc recorders.

1602(u)

“Digital set-top box (STB)” means a consumer eiectronic device that receives and decodes
digital video signals, and presents the decoded video to a display and/or recording device
via ane aor more analog and/or digital interfaces for consumption by an end user. “Digital
set-top box” may include one or any combination of satellite, cable, terrestrial and/or IP

receiving technologies.

1604(u) Power Supplies and Consumer Audio and Video Equipment.
(3) Digital Set-top Box Equipment. The test method for digital set-top box equipment
is ANSI/CEA-2013-A — “Digital STB Background Power Consumption.”

1605.3(u)
(2) Digital Set-top Boxes. The powsar usage in the sleep maode of digital set-top box
equipment manufactured on or after January 1, 2010 shall be not greater than 10
watts.

(i) _Auto Power Down. Digital set-top boxes shall have the capability to
automatically switch from the On state to a Sleep state after a period of time
without user input (such as channel change, volume change, or menu access).
It is acceptable for the current program to complete before switching to the

! Recommended additions are underlined.
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Sleep state. Digital set-top boxes shall be shipped from the manufacturer with
the auto power down setting engaged at four hours or less of inactivity. The
enerqgy-related settings shipped as the default by the manufacturer shall persist
unless the user chooses at a later date to manually: a) disable the auto power
down, or b) adjust the default time period from four hours or less to some other
value.
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