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PHILIPS

December 7, 2015
Submitted via email: docket@energy.ca.gov

Mr. Andrew McAllister
Commissioner

California Energy Commission
1516 Ninth Street
Sacramento, California 95814

Docket No.: 15-AAER-6

Comments on Title 20 - 45 Day Language - Small Diameter Directional Lamps, General
Purpose LED Lamps, and Portable Luminaires

Dear Commissioner McAllister,

Philips Lighting appreciates the opportunity to provide the attached comments on the
proposed 45-Day Language issued October 16, 2015 for Small Diameter Directional Lamps,
General Purpose LED Lamps, and Portable Luminaires.

As a diversified technology, health, and well-being company focused on improving people’s
lives, innovation has long been a cornerstone of our company strategy and over the last 120
years has created a strong and trusted Philips brand with market access all over the world.
Philips is always looking to tomorrow to understand how light will improve and influence our
lives in the future.

Our history in North America began in 1933, and today, North America is our largest single
market in the world, with approximately 22,000 employees and operations at 55 major facilities
in 25 states, and across 3 Canadian provinces. In California alone, we have almost 1000
employees. Sales for the region in 2013 were more than $9.5 billion accounting for more than
30% of Philips global revenue.

Philips Lighting
1050 K Street NW, Suite 900, Washington, DC 20001 | www.philips.com



Title 20 — 45 Day Language
Philips Lighting

Lighting systems from Philips beautify spaces and transform environments. As leaders in the
LED technology revolution and the evolution of lighting solutions, we create lighting systems
that prioritize energy efficiency, sustainability, and operational cost reduction. We focus on
improving the livability and effectiveness of indoor and outdoor environments, providing
everything from functional general illumination to spectacular color-changing experiences that
reduce energy consumption, enhance brand, encourage social interactions, and revitalize
communities.

Please contact me if you have any questions about these comments.

Sincerely,

Dr. David Woodward
Standards and Regulations Manager Americas
Philips Lighting

Tel: (662) 620-6754
e-mail: david.r.woodward@philips.com



PHILIPS

Comments on Title 20 - 45 Day Language (10/16/15)

Small Diameter Directional Lamps, General Purpose LED Lamps,
and Portable Luminaires

December 7, 2015

Philips Lighting appreciates the opportunities afforded by the Energy Commission to speak at
the public hearing on November 18, 2015 and to submit written comments on the proposed 45
day language for small diameter directional lamps, general purpose LED lamps, and portable
luminaires. These written comments include some topics we mentioned at the public hearing
and others that are new.

We recognize California’s goal to reduce greenhouse gas emissions by harnessing the energy
savings offered by LED light sources through the development of efficiency standards for these
products.

Philips Lighting strongly supports this goal, however, we are concerned that California will fail
to meet it if the 45 day language is enacted without revision. We believe that the scope of the
45 day language is so broad, and the various requirements taken together are so restrictive,
that the overall effect will slow the adoption of LED products and greatly reduce the amount of
actual energy savings it is possible to achieve with more reasonable efficiency standards.

Our comments will show that the proposed 45 day language will:

= Penalize California consumers financially. They will have no choice but to buy more
expensive and less efficient bulbs than consumers in the rest of the country.

= Reduce the availability of LED lamps in California by at least 70-90%, depending on the
product type.

We will also address a number of significant oversights in the language that merit correction.

We ask that the Commission review our comments and recommendations, and address them
with new 15 or 45 day language.

In future rulemakings, we hope to see a greater level of scrutiny towards the requirements and
associated technical analyses before regulatory language is published for comment. In
particular, Philips and our industry colleagues wasted many hours investigating the technical
feasibility of the Duv limits proposed in the 45 day language. We appreciate that the intended
limits were presented by staff at the public hearing and look forward to the publication of new
language that includes the correct Duv requirements for review.

Our specific comments and recommendations begin on the following page.
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Title 20 — 45 Day Language
Philips Lighting

COMMENTS

Scope

Understanding the scope and timing of the language is crucial to knowing how the language
would affect the market. As we understand it, the scope of the 45 day language includes the
following general product types:

= Directional lamps, i.e., reflector product, with a diameter less than 2.25”. All
technologies are captured here; it is not limited to LED

= Self-ballasted LED lamps, including directional lamps with a diameter larger than 2.25”

= LED retrofit kits. These are designed to install into existing incandescent downlights.

= LED lamps sold prepackaged with a portable luminaire

Our comments will focus on the first two types. The others are addressed in comments from
the National Electrical Manufacturers Association (NEMA), Acuity Brands, and others.

As a member of NEMA, we strongly support their comments.

Timing

The implementation dates of the proposed language are as follows:
Product Type Implementation Date
Self-ballasted LED lamps January 1, 2017 —Tier 1
LED retrofit kits January 1, 2017 —Tier 1
Lamps sold with a portable luminaire January 1, 2017 —Tier 1
Small diameter directional lamps January 1, 2018

The Tier 2 implementation date of January 1, 2019 is not shown in the above table.

Lamp Availability

In a recent Sacramento Bee article, the CEC is attributed as saying that all manufacturers
currently produce bulbs that meet the proposed standards.? For Philips Lighting, this statement
is not true. Based on our analysis of our product offerings, our LED retrofit kits will not meet
the proposed language, nor will any of our small diameter directional LED lamps. This would
appear to contradict the above statement. In addition, the rulemaking file appears devoid of
evidence supporting the assertion made to the media.

1 Glover, M “State proposing strict standards for LED bulbs, some forms of track lighting”, Sacramento Bee, November 14,
2015. http://www.sacbee.com/news/business/article44534283.html
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Title 20 — 45 Day Language
Philips Lighting

Taking a broader view, the following table examines the general availability of lamps that would
be regulated under the proposed language.

Projected Availability of Lighting Products in California based on Title 20, 45 Day Language
Base Year is 2015

Projected Availability

Product Type 2017
Self-ballasted LED lamps No change | Tier 1 Requirements
take effect
LED Large Diameter Directional January 1, 2017 Product availability
. ” No change
(Diameter > 2.25”) low
Product availability
LED Retrofit Kits No change significantly drops
LED - Small Diameter Directional Product availability

No change No change

(Diameter < 2.25”) significantly drops

No change if efficacy
> 45 LPW

CFL (non-directional) No change No change

Halogen — Small Diameter Directional®* | No change No change

Halogen — General Service Lamp No change No change

* The availability of small diameter directional CFLs would be affected in a similar manner, however, there are very
few, if any of these in the market now.

In 2017, three types of LED products will see their number of models available in the California
market reduced significantly as a result of the proposed 45 day language. The lack of
availability of these LED products means that consumers in California will continue to purchase
halogen lamps and CFLs in 2017, and into 2018.

We struggle to understand the logic behind an implementation schedule that significantly
reduces the availability of LED lamps in 2017 while the sale of halogen lamps and CFLs
continues unaffected. The staff report is not clear if the effect of sustained halogen and CFL
usage was incorporated into the cost analysis.? Certainly this is not what the Energy
Commission intended.

2 The rulemaking file also appears to be silent on the environmental impact of increased CFL usage and the
associated disposal problems.
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Title 20 — 45 Day Language
Philips Lighting

Fewer LED products will be available for the following reasons:

= Products on the market now will not meet the proposed requirements
= |t will take at least a year to design/redesign, test, and market products that comply
with the proposed language

Our comments address these reasons in order.

Product Availability - Existing Products vs. Proposed Title 20 Requirements

Taking omnidirectional lamps as an example, the October 2015 staff report indicates 658
omnidirectional lamps (E26 and E12 bases) will comply with the Tier 1 equation as of June 15,
20153

As a comparison, we analyzed data taken from the October 21, 2015 ENERGY STAR Certified
Products List against some of the metrics from the proposed 45 Day language, including the Tier
1 equation. Using that date as a snapshot, there were 1634 LED lamps classified as
omnidirectional (~ 84 had GU24 bases). The point of the analysis is not the difference between
658 and 1634, but to identify 1634 as the base quantity for lamp availability.

The graph on the next page shows that of the 1634 certified lamps, 91% meet the minimum
efficacy requirement of 65 LPW and that 80% meet the minimum CRI requirement of 82.
However, only 39% of the 1634 lamps meet the proposed Tier 1 compliance score of 277.
Combining the LPW, CRI, and Tier 1 metrics, and excluding dimmable lamps that do not dim to
10%, we find that only 30% of the 1634 lamps meet the Title 20 language based on these
criteria.

At a minimum, it can be said that at least 70% of the omnidirectional models currently in the
market would not meet the Tier 1 requirements in 2017 if the Title 20 language is adopted as
written. Other required metrics such as R1-R8 and Duv do not appear on the certified products
list. Thus we expect that roughly 90% of the omnidirectional lamps will not meet the
requirements. This is based on our knowledge of the metrics since the R1-R8 requirement
excludes all lamps with a CRI < 85 and the Duv requirements are overly strict.

3 (California Energy Commission, Analysis of Small-Diameter Directional Lamp and General Service Light-Emitting
Diode (LED) Lamp Efficiency Opportunities, October 2015. CEC-400-2015-034, page 67.
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Title 20 — 45 Day Language
Philips Lighting

Omnidirectional Lamps* vs 45 Day Metrics
91%

80%

34% 2004
22U /0
?
% WITH % WITH % WITH % % %
LPW = 65 CRI=82 2.3*CRI+LPW =  THAT MEET THAT MEET THAT MEET
277 LPW, CRI,AND LPW, CRI,277, ALL45DAY
277 CRITERION 10% METRICS

DIMMING**

* 1634 LED lamps were classified as omnidirectional on the 10/21/15 ENERGY STAR Certified Products List.
** Lamps that dim to < 10% or are non-dimmable.

Similarly, we looked at the data for the lamps characterized as decorative. The data show that
at least 92% of the 705 decorative lamps on the Energy Star list will not meet the proposed Title
20 combined criteria for efficacy, CRI, Tier 1 equation, and dimming. As with the
omnidirectional lamps, when compliance with the R1-R8 and Duv criteria is factored in, the
percentage of compliant lamps will be reduced even further.

Again, with less than 7.5% of the existing decorative LED lamps unavailable in 2017, consumers
will continue to use decorative halogen/incandescent lamps and CFLs. This will reduce the
anticipated energy savings. The rulemaking file does not appear to contain any evidence that
the Commission accounted for this in their analysis.

Decorative Lamps* vs 45 Day Metrics

79%
63%
=l 16% 13%
7.4%

— P —— — -

?

% WITH % WITH % WITH % % %
LPW 2 65 CRI282 2.3*CRI+LPW = THAT MEET THAT MEET THAT MEET
277 LPW, CRI,AND LPW, CRI,277, ALL 45 DAY

277 CRITERION 10% METRICS
DIMMING**

* 705 LED lamps were classified as decorative on the 10/21/15 ENERGY STAR Certified Products List.
** Lamps that dim to < 10% or are non-dimmable.
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Title 20 — 45 Day Language
Philips Lighting

The situation with small diameter directional SSL lamps is similar. The proposed 45 day
language has two paths for product compliance: lamps with an efficacy of 80 LPW or greater,
or lamps with an efficacy of 70 LPW and a combined score of CRI + LPW > 165.

In either case, analysis of the lamps on the certified product list shows that 8% or less of the
741 existing lamps will meet the 45 day metrics. This is illustrated in the graphs that follow.
Thus, conservatively speaking, 92% of the currently available small diameter directional LED
lamps will not be available to California consumers. This is illustrated in the graphs below.

Small Diameter Directional Lamps*
45 Day Metric- LPW = 80

99.9%
[—— Q. . MOL
©.U7%
?
% % WITH %
WITH LPW = 80 THAT MEET
LIFE 2 25K ALL 45 DAY METRICS

* 741 directional LED lamps with diameter less than 2.25” on the 10/21/15 ENERGY STAR Certified Products List.

Small Diameter Directional Lamps*
45 Day Metric- LPW = 70 and LPW + CRI = 165

99.9%
. 33%
B — S = .20/, = 20/
7.2570 1.570
?
% % WITH % WITH % %
WITH LPW 270 CRI+LPW 2 165 THAT MEET LIFE, THAT MEET
LIFE 2 25K LPW, AND ALL 45 DAY
165 CRITERION METRICS

* 741 directional LED lamps with diameter less than 2.25” on the 10/21/15 ENERGY STAR Certified Products List.
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Title 20 — 45 Day Language
Philips Lighting

Product Availability - New Product Design and Testing

As stated above, only a very small percentage of existing LED lamps will meet the proposed
requirements in the 45 day language. This means new models will need to be developed or the
design of existing models will need to be modified.

There are two elements of the proposed requirements that create bottlenecks in the product
development process: the first is the uncertainty associated with the final DOE test procedure
for Integrated LED Lamps; the second is the test procedure called out in the 45 day language for
LED life and lumen maintenance, IES LM-84/TM-28.

The staff report indicates that the final rule for the DOE LED lamp test procedure is expected to
be issued in November 2015 before the proposed regulations become effective.? It is now
December and the DOE final rule has yet to be issued, and may not be before the regulations
are finalized. Furthermore, in both the staff report,> and in the public hearing on November
18t™, the Commission indicated that they would revise the regulations to match the DOE test
procedure.

This leaves manufacturers in a quandary. Do they start designing and testing now to
LM-84/TM-28 which is in both the DOE and CEC proposals, or do they wait until the DOE final
rule is issued?

Regarding the second bottleneck, IES LM-84/TM-28, as Philips mentioned in the public hearing,
and as stated in the comments submitted by NEMA, this method is not in common use.

IES LM-80/TM-21 is the preferred method for determining lumen maintenance. A lamp
manufacturer begins their design with LM-80/TM-21 information from the LED chip
manufacturer. The LM-84/TM-28 process would add another 6000 hour test on top of the
LM-80/TM-21 testing. This adds approximately 9 months of testing to the product
development cycle before a product could be certified. Add a few months on the front end for
product design, and a manufacturer will have to start the product development process in
January 2016 at the latest to have a product certified to the Commission for January 2017.

This process would have to be repeated for hundreds of models in order for model availability
to return to 2015 levels, stretching problems with availability until late 2017. It is also possible
that in the absence of significant changes to the 45 day language, manufacturers could elect
only to redesign a portion of their full portfolio for the California market.

We also wish to caution the Commission that using LM-84/TM-28 as a test procedure does not
increase product reliability. These methods only take into account factors that affect lumen
maintenance; reliability of the circuit components, for example, is not accounted for. Thus, any
thought that using LM-84/TM-28 will improve reliability is unfounded.

4 California Energy Commission, Analysis of Small-Diameter Directional Lamp and General Service Light-Emitting
Diode (LED) Lamp Efficiency Opportunities, October 2015. CEC-400-2015-034, page 56.
5 Ibid.
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Title 20 — 45 Day Language
Philips Lighting

As a way to encourage quicker adoption, once the minimum performance requirements are in
place we encourage the Commission to engage California utilities to expand their rebate
programs to those lamps that meet the Title 20 minimum requirements.

Light Source Color
“The Energy Commission proposes to set minimum color scores rather than a higher overall CRI
to allow greater flexibility in LED design.”®

The above statement from the staff report is disingenuous. The required minimum color score
of 72 for the individual color indices of R1 to R8 cannot be achieved at the minimum required
CRI of 82, except possibly at color temperatures of 5000K or higher.

At CCTs of 2700-3000K, which the Commission proposes for lamps claiming incandescent
equivalency, lamps with R1 to R8 greater than or equal to 72 have CRIs greater than 85.
Appendix A has a table with data for 22 Philips LED models and in all cases where R1 through R8
is 72 or greater, the CRI is over 90. Below is a graph for the R8 of these same lamps vs CRI and
it shows that lamps with an R8 of 72 or greater will have a high CRI. This is the same conclusion
reached based on our analysis’ of R8 vs CRI from CLTC’s report® on omnidirectional LED
replacement lamp performance testing.

R8 vs CRI for Philips LED Lamps
100

95
90

85

CRI {Ra)

80

75

70
50 55 60 65 70 75 80 85 90

R8

6 California Energy Commission, Analysis of Small-Diameter Directional Lamp and General Service Light-Emitting
Diode (LED) Lamp Efficiency Opportunities, October 2015. CEC-400-2015-034, page 65.

7 Docket 14-AAER-01, California Energy Commission, Philips Lighting Comments on Small Diameter Directional
Lamp and Light Emitting Diode LED Lamps 2014-11-11 TN-74008.pdf. http://www.energy.ca.gov/appliances/2014-
AAER-01/prerulemaking/documents/2014-09-
29_workshop/comments/Philips_Lighting_Comments_on_Small_Diameter_Directional_Lamp_and_Light_Emitting
_Diode_LED_Lamps_2014-11-11_TN-74008.pdf

8 California Lighting Technology Center, Omni-directional LED Replacement Lamp Performance Testing, Final
Report. http://cltc.ucdavis.edu/sites/default/files/files/publication/140609-report-omni-directional-led-
replacement-lamps_rev140807.pdf
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Title 20 — 45 Day Language
Philips Lighting

Given that LED chips are typically binned as CRI 80 or CRI 90, the minimum color scores
effectively mandate a product with a CRI of 90. If that’s what the Commission wants, they
should state that explicitly in the 45 day language and the Energy Commission should clearly
take responsibility for proposing that consumers can only purchase the less efficient and more
expensive CRI 90 products.

We do not see any statistically based evidence in the rulemaking file that consumers actually
want or prefer lamps with CRI 2 90. The staff report references the IES Handbook and suggests
that certain residential room types demand color accuracy.’ The suggestion that high CRI is
needed for limited residential applications should not be the determining factor in setting state
minimum performance requirements.

CRI 80 lamps are almost always more efficient and cheaper than lamps with a CRI > 90 based on
the laws of physics and the additional design complexity required to achieve 90+ CRIs.

In order to allow more efficient and cost effective LED products to continue to be sold in
California, we would like to propose that the minimum CRI be reduced from 82 to 80. While
there are products in the market at 82 CRI, this is because the manufacturer must target this
level to ensure that the minimum is 80. If the minimum target becomes 82, then the design
target becomes 85-86. There are few if any manufacturers that make LEDs with a CRI of 85,
thus 90 CRI becomes the next level.

If our proposal for an 80 CRI minimum is adopted, this will allow more efficient and cost
effective products to be sold in California. This also means that California consumers will have
access to the same less expensive and higher performing products as the rest of the country.
Most importantly, it will better allow the CEC to address the energy conservation needs of
California.

In addition to the change in CRI, we propose that the minimum requirement for R1 to R8 be
removed completely, allowing greater flexibility in LED design. If removing the minimum R1 to
R8 requirement is unacceptable to the Commission, then we suggest that the requirement on
R8 alone be changed to a minimum of 50.

We see strong adoption and sales of CRI 80 product in today’s market despite the availability of
both CRI 80 and 90 products. Given that greater than 79 million LED lamps were sold in the US
in 2014, the idea that we need to mandate high CRI lamps based on certain residential
applications is unfounded.

9 California Energy Commission, Analysis of Small-Diameter Directional Lamp and General Service Light-Emitting
Diode (LED) Lamp Efficiency Opportunities, October 2015. CEC-400-2015-034, page 65.

10 Us Environmental Protection Agency, ENERGY STAR® Unit Shipment and Market Penetration Report Calendar
Year 2014 Summary,
http://www.energystar.gov/ia/partners/downloads/unit_shipment_data/2014_USD_Summary_Report.pdf
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Title 20 — 45 Day Language
Philips Lighting

If the proposed language becomes the minimum requirement to sell LED lamps in the state,
California consumers will be forced to pay more for a high CRI product which is typically 15-20%
less efficient and 15-20% more expensive than lamps available to consumers in the other 49
states.!!

In addition to limits on R1 — R8 and CRI, the Commission has proposed limits on Duv, which is a
seldom used metric that describes how far the light source color is from the black body locus.
The proposal that appears in the 45 day language is as follows:

-0.0033 < Duv £ 57700 x (1/T)?-44.6 x (1/T) + 0.00854,
where T means the measured correlated color temperature.
At the public hearing, this was replaced with:

-0.0033 < Duv £ 57700 x (1/T)>—44.6 x (1/T) + 0.01184,
the difference being the quantity at the far right of the equation.
These are rather tight limits for any SSL lamp to meet.
As the Commission might be aware, in 2011 Philips Lighting was awarded the L-Prize by the
DOE for our design of an SSL 60W replacement lamp. This lamp is one of the most highly
designed and tested lamps in the history of lighting with extremely challenging performance
characteristics.
The following graph shows Duv data from 150 lamps sampled over 10 weeks of production for
the commercial version of the L Prize design. Superimposed on the data are the Duv limits from

the equation presented at the public hearing. These data show that not even this award
winning design will meet the Duv limits in the 45 day language.

11 The staff report indicates that lamps which do not comply with the color requirements will likely need to add red
to the spectral power distribution via red phosphors or red LEDs. The extra phosphor or LEDs make the product
more expensive and introduce other technical problems. This expense will only be slightly mitigated by economy
of scale due to increased demand/production. See Appendix to prior comments submitted by Philips to docket
14-AAER-1 on 11-14-2014.
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Philips Lighting

262 Duv Data from Production for L-Prize Design
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Title 20 — 45 Day Language
Philips Lighting

Based on these data, from a product with an extremely tightly controlled design, we believe
that we have demonstrated that the proposed Duv limits are too restrictive. We recommend
instead that the Commission adopt ANSI 7-step quadrangles for the color limits.

Product Efficiency

As a means to greatly simplify the regulatory requirements, we suggest that product
performance be judged on CRI and efficacy only. The compliance score would be
changed/replaced as follows:

Effective Date Minimum CRI Minimum Efficacy (LPW)
January 1, 2017 a0 70
Tier 1
January 1, 2017 80 80
January 1, 2019 a0 80
Tier 2
January 1, 2019 80 90

The Tier one proposal is now aligned with the proposed Energy Star Lamps v2.0 levels. It also
takes into account the lower efficacy of high CRI lamps.

Oversights in the 45 Day Language

There appear to be a few unintended consequences of the 45 day language which could be
characterized as serious oversights. These include lamps for emergency egress applications;
efficacy requirements for decorative lamps; efficacy limits and low wattage lamps, particularly
dimmable lamps; and connected lighting.

Small Diameter Halogen Directional Lamps and Emergency Egress Applications

The small diameter directional lamp requirements are sufficiently broad that they include
almost all existing halogen directional lamps. While this subject is covered broadly in the NEMA
documents, we wish to call the Commission’s attention to a potential life-safety issue with the
current language.

Philips Lighting’s Chloride brand manufactures emergency lighting units that use halogen MR
lamps of various wattages to provide emergency egress illumination during a power failure. A
copy of the product literature for one model that uses a 6V, 5.5W halogen MR16 lamp follows
at the end of our comments. NFPA 101'2 and local life-safety codes require that these units
provide a specific amount of footcandles over the egress pathway when in operation.

12 National Fire Protection Association, NFPA 101 — Life Safety Code 2015 Edition, sections 7.9.2.1 and 7.9.2.5
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Title 20 — 45 Day Language
Philips Lighting

The staff report examines the technological feasibility of small diameter directional LED lamps
from the standpoint of lumen output and beam angle.'® The critical lamp characteristic in
egress applications is not lumen output, but center beam candlepower (CBCP), and to a lesser
extent, beam angle. Furthermore, the staff report erroneously asserts that “One of the factors
that determine the beam intensity is the field angle, ...”.** Thus giving the impression that
intensity and field angle are correlated. Field angle describes how far the beam spreads from
center, i.e., whether the beam is a spot or flood, but it does not correlate with absolute
intensity. Thus it is not a replacement for CBCP.

Another factor which the rulemaking does not appear to consider is that for a given model of
emergency egress equipment, each lamp type that is to be used with the equipment has to be
included in the safety listing (UL 924). In other words, even if a LED lamp matched the
photometric characteristics of the halogen lamp it replaces, it would still have to be evaluated
as part of the product safety approval for emergency egress equipment. There are a host of
other technical problems that could surface at this stage that could exclude the LED lamp from
consideration.

Given the above issues, we ask that the Commission move to exclude halogen lamps used in
life-safety equipment from the rulemaking. If they do not, halogen replacement lamps may not
be available in California for this critical life safety application.

We urge the Commission to support the NEMA comments which would change the scope of the
language to only cover 12V and 120V applications.

Efficacy Requirements - Decorative Lamps
Decorative LED lamps, especially those which are dimmable are inherently less efficient than
omnidirectional lamps and merit lower performance criteria.

The proposed efficacy requirement is 65 LPW. From the prior graphs, we see that 91% of the
existing Energy Star omnidirectional lamps meet this requirement, while only 63% of the
decorative lamps do. This demonstrates that decorative lamps are inherently less efficient than
omnidirectional product.

Digging into this further, we offer the following analysis of the data from the Energy Star
Certified Product List:

13 california Energy Commission, Analysis of Small-Diameter Directional Lamp and General Service Light-Emitting
Diode (LED) Lamp Efficiency Opportunities, October 2015. CEC-400-2015-034, Figure 11, page 37; and Figure 14,
page 42.

14 california Energy Commission, Analysis of Small-Diameter Directional Lamp and General Service Light-Emitting
Diode (LED) Lamp Efficiency Opportunities, October 2015. CEC-400-2015-034, page 10.
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Comparison of Average Efficacies for Omnidirectional and Decorative Products
Energy Star Certified Product List — October 21, 2015

Self-Ballasted LED Lamp Type Efficacy
Difference
Omnidirectional Decorative (LPW)

# Certified Models 1634 705

All Average LPW — All Models 81.6 73.0 8.6
Average LPW - Top 25% 97.8 96.1 1.7
# Certified Models 1600 660

CCT < 6500K [ Average LPW — All Models 81.1 70.4 10.7
Average LPW —Top 25% 96.3 87.6 8.7
# Certified Models 34 45

CCT 26500K | Average LPW 106.7 111.5 -4.8
Average LPW —Top 25% 1245 118.8 5.7

The above table shows the average efficacies for Energy Star omnidirectional and decorative
lamps in several different ways. The first section shows the average LPW for all CCTs of a given
type and then the average LPW of the top 25% most efficacious lamps. The next two sections
are divided by CCT: less than 6500K and greater than or equal to 6500K.

The average of all the models, regardless of CCT shows that decorative lamps have an efficacy
about ~ 9 LPW lower than omnidirectional models. Lamps on the high end of the distribution
show a much smaller spread in efficacy (~ 2 LPW) that can be explained by 6500K decorative
lamps that have very high efficacies. When these are taken out of the dataset, the remaining
lamps (< 6500K) show a very clear difference of 9-11 LPW between decorative and
omnidirectional products.

For this reason, decorative lamps merit slightly lower performance criteria to increase product
availability. If not, the use of decorative halogen and CFL products will continue. We suggest
that the efficacy requirements for decorative lamps be reduced by 10 LPW from their
omnidirectional counterparts in Tier 1 and Tier 2.

Low Wattage LED Lamps

Low wattage LED lamps are those typically intended as a replacement for incandescent lamps
rated 25W or lower, and that have a rated input power of less than 4W. These products,
particularly dimmable versions, are less efficient than their higher wattage counterparts.

These lamps will be excluded from sale in California unless the 45 day language is modified.
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A simple solution to this issue would be to increase the minimum lumen requirement for lamps
to be regulated from 150 lumens to 310 lumens. This is consistent with the 40W equivalency
level proposed in Table K-15.

Connected Lighting

A. Standby Power

Others have eloquently commented on the need for an increase in the proposed limit of
0.2W for standby power,'> even with a January 2019 implementation date, so our
comments will be brief.

Connected lighting is in its infancy and not even industry, much less the Commission, can
foresee its potential. Current applications include remote control, color changing, and
Wi-Fi. On the horizon is Li-Fi.'® As such, it is premature to set a standby power limit as
restrictive as 0.2W. Such a limit will hamper innovation and limit non-lighting features
which can be incorporated into future products.

We urge the Commission to support the NEMA standby power proposal of 1.0 watt and
revisit a lower value in a future rulemaking if technologically feasible.

B. Efficacy

Connected lamps have inherently lower efficacy than their non-connected counterparts.
Additional power is used for microprocessor control and RF components. Tunable and color
changing lamps use some lower efficacy LEDs (e.g. 2200K white LEDs or RGB LEDs), and
require extra optics to mix the light from the different LED colors. The net result is efficacy
about 10 LPW lower than a non-connected equivalent. Efficacy limits higher than 70 LPW
for connected omnidirectional lamps will severely limit product options. Thus we propose
the following efficacy limits for omnidirectional lamps:

Non-Connected Products Connected Products
Effective Date Minimum CRI Minimum Efficacy (LPW) | Minimum Efficacy (LPW)
January 1, 2017 90 70 60
January 1, 2017 80 80 70
January 1, 2019 90 80 70
January 1, 2019 80 90 80

There are few non-omnidirectional connected lamps available at this time, thus it is difficult to
make efficacy recommendations for those products now.

15 Docket 15-AAER-06, California Energy Commission, Stack Labs Comments on Amending the Appliance Efficiency
Regulations, November 30, 2015. http://docketpublic.energy.ca.gov/PublicDocuments/15-AAER-
06/TN206800_20151130T165613_Kent_Whiting_Comments_Stack_Labs_Comments.pdf

16 Bariso, J “Meet Li-Fi, the Breakthrough Technology That's 100 Times Faster Than Wi-Fi”, inc.com, December 1,
2015. http://www.inc.com/justin-bariso/meet-li-fi-the-breakthrough-technology-thats-100-times-faster-than-wi-
fi.html
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Miscellaneous Issues
There are a few miscellaneous issues that need to be addressed in the language. They are
presented along with recommendations for their resolution.

Section 1607 — Table K-15

Table K-15 describes incandescent equivalencies for state regulated LED lamps. Within the
table itself is a restriction that the table applies to omnidirectional lamps with E26 and GU24
bases.

We suggest that it would be clearer if the restrictive language was moved outside the table
(underlined text is new):

1607 Marking of Lamps.
(12)(B)(iv) Claims of incandescent wattage equivalence for omnidirectional lamps with
E26 or GU-24 bases shall have ...

Consequently, the second row of Table K-15 would be deleted.

Section 1607(12)(C)

As written, this section suggests that the lamp itself should be labeled “for decorative
purposes”. The Commission may be not be aware, but the surface area available for printing on
these low lumen lamps is minimal. Thus it is difficult to place additional text on the lamp. We
suggest the following modification (underlined text is new):

(C) The packaging of a lamp that is certified with a light output of less than 150 lumens
for candelabra bases, or less than 200 lumens for other bases, shall be labeled as “for
decorative purposes.”

Section 1607(12)(D)

The proposed text states that “Lamps shall certify ...”. It is not technologically feasible at this
time for lamps to self-certify to the Commission. We suggest that this be changed to
“Manufacturers shall certify ...”

Section 1605.3(C)(vi)

The 45 day language requires that the light distribution requirements follow those in the Energy
Star version 1.1 specification. We note that Energy Star has just issued the Final Draft of the
Lamps v2.0 Specification. In this final draft, they propose to relax some of the omnidirectional
distribution requirements. We recommend that the Commission harmonize with Energy Star in
this regard and modify the language in this section to refer to the Energy Star Lamps Version
2.0 specification.

Alternate Certification Path

We request that the CEC allow that lamps which meet the final Title 20 requirements and meet
the Energy Star criteria can be certified using the same data that were used for Energy Star
certification. The point of this request is to avoid duplicate testing for life and lumen
maintenance.
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MAJOR RECOMMENDATIONS

As indicated in our comments, we offer seven major recommendations to the Commission.

Light Source Color — R1 to R8
Remove the minimum requirement of 72 on the individual color indices of R1 to R8.

There is no technical basis for including them as a requirement and they conflict with the
minimum proposed CRI requirement.

If removing the minimum R1 to R8 requirement is unacceptable to the Commission, then we
suggest that the requirement on R8 alone be changed to a minimum of 50.

Light Source Color — CRI
Reduce the CRI requirement from 82 to 80 for state regulated LED lamps.

This change will allow lamps designed to CRI 80 to meet the requirement, and align with
common industry practice and the Energy Star program.

Small Diameter Directional Lamps — CRI
Set a minimum CRI of 80 for small diameter directional lamps.

There is currently no minimum requirement for these products and adding one will not reduce
product availability.

Efficacy Limits - Decorative Lamps

As shown in our earlier comments, decorative lamps have an efficacy about 10 LPW lower than
omnidirectional lamps. Thus we propose that the efficacy requirements for decorative lamps
be reduced by 10 LPW from their omnidirectional counterparts in Tier 1 and Tier 2.

Efficacy Limits - Connected Lamps

Connected lamps have inherently lower efficacy than their non-connected counterparts. Thus
we propose that the efficacy limits for connected omnidirectional lamps be 10 LPW less than
those of their non-connected counterparts.

Efficacy Limits - General

In order to simplify the regulatory requirements, in lieu of a compliance equation, we suggest
that product performance be judged on CRI and efficacy instead. The Tier 1 levels would align
with the proposed Energy Star Lamps v2.0 levels and take into account the lower efficacies of
high CRI lamps.
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Minimum Lumen Level

In our comments, we mentioned that low wattage decorative LED lamps will not meet the
minimum compliance score even with the adjustment proposed above. Thus we propose that
the minimum lumen output required before a product falls within the scope of the regulation
be 310 lumens. This is consistent with the 40W equivalency level proposed in Table K-15. This
is a simple solution that keeps low wattage decorative LED lamps on the California market.

Thus, section 1605.3(C) would be changed as follows:

(C) State-regulated LED lamps with lumen output of 310 lumens or greater and
manufactured on or after January 1, 2017 shall have:
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R1 to R8 Data for Self-Ballasted Philips LED Lamps

Shaded cells represent indices with a value less than 72

APPENDIX A

Model R1 R2 R3 R4 R5 R6 R7 R8 CRI
A 80 91 96 79 80 89 82 58 82
B 79 90 97 78 79 87 82 57 81
C 79 89 97 79 79 87 82 58 81
D 79 90 97 79 79 87 82 58 81
E 80 91 96 79 80 89 82 58 82
F 80 90 96 79 80 88 82 58 82
G 80 91 96 80 81 90 82 58 82
H 80 90 97 80 80 88 83 58 82
I 80 88 95 81 80 84 85 62 82
J 81 90 97 80 81 89 82 59 82
K 79 91 96 77 79 88 83 59 81
L 79 90 96 77 79 87 84 61 82
M 79 91 96 77 79 88 83 59 82
N 80 91 95 77 80 89 82 57 81
0] 79 90 96 76 78 86 82 58 81
P 78 89 96 76 77 85 83 59 80
Q 79 88 97 79 78 85 84 60 81
R 79 89 96 79 79 88 80 54 81
S 82 91 97 81 82 88 85 65 84
T 84 92 96 82 83 88 88 70 85
u 93 96 97 92 93 95 93 84 93
\Y% 93 95 96 92 92 94 93 84 92

END COMMENTS
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codes and standards

* UL 924 listed

* UL damp location listed

* UL wet location listing optional

» NFPA 101, NEC, IBC,BOCA, and OSHA
illumination standard

* Meets ADA specifications for wall mounted lighting
fixtures

construction

* The high-abuse housing and backplate are
molded from high-impact, F1 rated, GE Lexan
polycarbonate.

* All injection molded components meet the UL 94
V-0, 5 VA flame retardant standard for emergency
lighting products.

* All units are supplied standard with a UL damp
location listing and tamperproof screw kit.

* Optional wet location listed products include a fully
gasketed cover.

+ Standard non-tamperproof screws are also included
with the product.

installation

* Installation is simplified by the use of a snap-
together backplate and housing.

* When installed with the supplied tamperproof
screw kit, removal from mounting surface, or
removal of outer protective cover is not possible
under normal service conditions without the use of
a torx T-15 bit.

 Utility supply is completed by use of a modular
plug-in wiring harness.

* A convenient knockout is also made available in the
top right section of product to accommodate 1/2”
conduit (damp location listed units only).

* Wet location units may be mounted to standard
3-1/2” and 4” octagonal junction boxes.

* Damp location units may be junction box or rigid
conduit mounted.

Green Product Choice: SV16LW

electronics

* 120/277 VAC dual voltage input with surge
protected, solid state, fully automatic, voltage
regulated charger.

* Charging system is complete with low voltage
disconnect, AC lockout, brownout protection and
combination indicator lamp and illuminated test
switch.

* All circuit board components are coated with a
moisture-resistant protector.

* Power Consumption
120VAC - 0.05 A, 0.30 A with heater option.
277VAC - 0.02 A, 0.13 A with heater option.
Damp location: 50°F (10°C) to 104°F (40°C).

* Wet location: 41°F (5°C) to 104°F (40°C).

* Wet location with heater: -4°F (-20°C) to 104°F
(40°C).

lamps

lllumination is provided by two high performance 6
VDC, 5.5W MR16-style halogen lamps.

* Lamps are held in an attractive molded swivel
assembly, and are fully adjustable.

battery

* Maintenance free sealed lead calcium with 5 year
life.

* Provides a minimum of 90 minutes emergency
illumination.

warranty

* Three year full warranty on electronics and unit
(excluding lamps).

CM-25800.

Architectural Emergency

SV16 Series

Polycarbonate, Wet
Location Emergency Unit

Specifier’s Reference

Project

Type

Model No.

Comments

SV16 L
Series Battery Housing Color
SV16 — Symmetry L — Lead Calcium W —White
Vandal Series, B - Black
1MW BZ - Bronze

Accessories (Order Separately)
T15TPTOOL —Tamperproof Tool

CM-25800 09/15

——

Location Listing
Blank — Damp Location Listed
WL —Wet Location Listed
HR —Wet Location Listed with
Battery Heater

PHILIPS
CHLORIDE


310204565
Highlight


CM-25800
options

HR — UL wet location listed with a battery heater and suitable for use in
temperatures ranging from -4°F to 104°F.

WL — UL wet location listed for use in temperatures ranging from 41°F to
104°F.

dimensions
7.66" 3.72"
(19 46cm) (9 45cm)
8.67"
(22.02cm)
performance

Meets Life Safety Code illumination standard; average of 1.0 FC, no point
less than 0.1 FC, max to min ratio of 40:1. Assumes open space with no
obstructions, mounting height: 8' and reflectances: 80/50/20. Analysis based
on independently tested photometrics.
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SV16 Series Polycarbonate, Wet Location Emergency Unit
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Chart represents (2) luminaires mounted on 18’ centers, mounting height 8’ AFF

Test No.: ITL55238

Average initial footcandles at floor =

©2015 Koninklijke Philips N.V. All rights reserved.

Philips reserves the right to make changes in specifications
and/or to discontinue any product at any time without notice
or obligation and will not be liable for any consequences
resulting from the use of this publication.
philips.com/luminaires
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1.03
Maximum initial footcandles at floor = 3.82

PHILIPS

Minimum initial footcandles at floor = 0.28
Maximum to minimum ratio = 13.7:1

Philips Lighting, North America Corporation
200 Franklin Square Drive, Somerset, N] 08873
Tel. 855-486-2216

Philips Lighting Canada Ltd.
281 Hillmount Rd, Markham, ON, Canada L6C 2S3
Tel. 800-668-9008
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