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Executive Summary  
This report will discuss outcomes of a needs assessment performed to better understand where Title 24, 
Part 6 compliance roadblocks exist in the Nonresidential HVAC and Lighting Standards language.  The 
needs assessment was conducted to inform revisions to these sections as part of two “clean up” codes and 
standards enhancement (CASE) measures being sponsored by the investor owned utilities (IOUs) for the 
2019 code cycle.  Outreach was directed at users of the code to collect meaningful and actionable insights 
from those tasked with implementing code language and documenting compliance. The sections which this 
report addresses are included in the table below. 

Occupancies Application Mandatory Prescriptive Performance 
Additions/ 
Alterations 

Nonresidential 
High-Rise 
Residential, 
and 
Hotels/Motels 

HVAC (conditioned) 

§110.2, §110.5, 
§120.1, §120.2, 
§120.3, §120.4, 
§120.5, §120.8 

§140.4 

§140.0, §140.1 §140.0 

Indoor Lighting 
(conditioned, 

process spaces) 

§110.9, §120.8, 
§130.0, §130.1, 

§130.4 

§140.3(c), 
§140.6 

Indoor Lighting 
(unconditioned and 
parking garages) 

§110.9, §120.8, 
§130.0, §130.1, 

§130.4 

§140.3(c), 
§140.6 

Outdoor Lighting 
§110.9, §130.0, 
§130.2, §130.4 

§140.7 

Figure 1.1 Code sections included in this report 

Methodology  

Input was gathered from surveys sent to California Association of Building Energy Consultants (CABEC) 
members which primarily comprises energy consultants and HERS raters.  These users are among the 
most intimately familiar with the Standards language. Results were collected from 108 responders, of which 
70 were energy consultants.  Other market actors responding were mechanical engineers, HERS raters, 
general contractors, building officials, and plans checkers.  Survey analysis pointed to the following 
compliance roadblocks experienced by this user group: 

 Difficulty in navigating the Standards 

 Existence of conflicting code language that is open to user interpretation 

 Unclear roles & responsibilities 

 Issues with performance modeling software 

 Large number of forms 

 Too much time involved 
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Further evidence of why finding and understanding the requirements is difficult was collected during four 
focus groups, dedicated to either Mechanical or Lighting topics, held in Northern and Southern California. 
Participants were engineers, energy modelers/consultants, contractors, Commissioning Agents, 
Acceptance Test Technicians and Building Officials, among others.  A full list of represented market actors 
is included in Appendix B, Focus Group Outcomes. The following figure represents primary compliance 
roadblocks  identified by these groups: 

 

Figure 1.2 Primary compliance roadblocks identified by Northern and Southern CA focus groups 

Subject matter experts on the topic of Title 24 Nonresidential Energy Standards were contacted to provide 
feedback on their experience with compliance roadblocks in the Standards.  Five firms who specialize in 
energy consulting highlighted potential misinterpretations and suggested proposed solutions. The National 
Electrical Manufacturers Association (NEMA) contributed a presentation with proposed suggestions for 
term definition alignment. 

Results 

The remainder of this report will present actionable recommendations for the 2019 CASE effort to the 
Nonresidential HVAC and Lighting sections shown in Figure 1.1.  There are some instances where 
language revisions were recommended to address compliance roadblocks: 

 Incorporate Blueprint Newsletter clarifications into the Standards language  

 Align term definitions between Title 24, Part 6, Title 20, and other industry standards 

 Align titles consistently to indicate if requirements in that section are Mandatory or Prescriptive 

 Index sections by concept or topic, in addition to current listing by space type 

The full list of proposed language revisions is presented in Appendix D.  There are other areas where 
something other than the language itself was identified as a compliance roadblock, such as the interaction 
of language in the Standards with the forms and the Compliance Manual, as well as procedural roadblocks 
like energy modeling software issues, and coordination among team members.  Recommendations to 
address these roadblocks include:  
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 Develop catalogs, tables, and indexes summarizing interpretations and code updates  

 Clarify roles and responsibilities of team members and encourage collaboration   

 Improve performance modeling software 

 Make Acceptance Testing and commissioning more effective 

 Improve the effectiveness of compliance documentation (forms) 
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Click here for recommended 

simplification: §140.5(b) 

1. Recommendations for Nonresidential HVAC Code Updates 

1.1 Simplify Navigation of Code Language 

Energy consultants attending the Southern focus group cited too many requirements and cross references 
(Title 24, Part 6, the Reference Appendix, Title 20, California Mechanical Code, and Cal Green) as a major 
roadblock to code compliance.  They voiced frustration with  the current organization of Title 24, Part 6 and 
raised concerns about discerning what is intended by the code versus how it is interpreted.  Finding the 
applicable requirements in the code was also identified to be a challenge for 84% of all CABEC survey 
responders.   

 

Figure 1.3 Survey results for how challenging it is to find the applicable requirements in Title 24, Part 6 

Refer to Appendix A for all CABEC Survey outcomes. 

 

When asked what makes understanding the requirements a significant challenge to Title 24, Part 6, 81% of 
CABEC responders said that there are too many cross references required to fully understand the 
requirements.  To address the issue of multilevel referencing of sections within the code, energy 
consultants requested the capability for bookmarks to be added to the standards and Compliance Manuals 
for sections referenced often, effectively making these dynamic reference tools. A recommendation was 
also made to link the Table of Contents in the Standards with the sections referenced; this revision was 
made in the 2016 code cycle was reported as a roadblock when trying to quickly find code requirements.   
 
One subject matter expert explained that multi-level referencing applies 
especially to Multifamily projects since they are subject to multiple code 
requirements in different areas of the code.  §140.5(b) was given as a 
specific example of this issue.  The prescriptive requirement for service 
water heating systems for high-rise residential and hotel/motel 
occupancies in this section references §150.1(c)8 which lists the 
requirements for low-rise residential buildings. §150.1(c)8 goes on to 

4% 

19% 

44% 

 17% 

13% 

3% 

Very big challenge

Big challenge

Moderate challenge

Minimal challenge

Not a challenge

Don't know
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Click here for additional 
proposed simplification of 

Demand Response 

requirements in §130.1(e)  

refer to §110.1 & §110.3 as well as requirements within RA4.4.  Then in §110.1 & §110.3 the user must 
reference Title 20 and possibly Title 24, Part 1 and ASHRAE to understand requirements.    Here the 
multiple levels of reference required to actually find the high-rise residential service water heating 
requirements is complicated. The requirement mixes high rise and low rise applications adding further 
confusion.   Simple addition and alteration projects, which often utilize the prescriptive path are even more 
challenging, as these projects start in §141.0 before even getting to §140.5(b). 
 
Following is another specific example provided by subject matter experts where clarity could be provided 
within Title 24, Part 6 dictating which code language takes precedence.  In the Mandatory HVAC 
requirements for Nonresidential, High Rise Residential and Hotel/Motels, §110.1 references equipment 
efficiency requirements in Title 20 while §110.2(a) references equipment efficiency requirements listed in 
TABLE 110.2-A through TABLE 110.2-K making it unclear which takes precedence.  The intent of 
§110.2(a) should be clarified, especially how equipment listed in TABLE 110.2-A through TABLE 110.2-K 
interacts with Title 20. 

 

1.2 Remove Conflicting Code Language  

Varying interpretations of the Standards language by the design team, energy consultants, acceptance test 
technicians and building departments were reported to cause confusion about the intention of the 
Standards.    

Stakeholders reported that there are areas in the Standards that have been updated or interpreted by the 
Commission, but the old language remains in other areas of the Standards causing a conflict.    For 
example, in 2016, §120(a)3 was revised to follow ASHRAE 90.1 requiring insulation in service water-
heating systems in some conditions. However, Table 120.3-A row 1 was not updated clarifying the 
conditions requiring insulation and should be revised to be consistent with §120(a)3 as follows: 

“…Service Water Heating Systems (recirculating system piping, including the supply and return piping of the water 
heater; the first 8 feet of hot and cold outlet piping for a nonrecirculating storage system; the inlet pipe between the 
storage tank and a heat trap in a nonrecirculating storage system; and pipe that are externally heated)” 

A member of the National Lighting Contractors Association of America (NLCAA) and a subject matter 
expert on the Energy Standards both pointed to Blueprint Newsletter Q&A responses that provided 
clarifications that were not subsequently adopted into the Standards. Blueprint Issue 113 published March-
April 2016 which clarified that §120.8 Nonresidential Building Commissioning is applicable to new buildings 
only.  This is still not clear in the Standards themselves and users could easily miss the update published in 
the Blueprint Newsletter. The 2013 Standards included the word ‘new’ and when it was removed in 2016, 
users mistakenly interpreted this to mean that this section was now applicable to existing buildings as well. 

Another article in Issue 113 clarified that the requirement for Demand 
Response in Nonresidential Lighting §130.1(e)1 be met when ‘the area 
of all altered enclosed spaces is greater than 10,000 square feet.’ 
However,  the current language which states ‘buildings larger than 
10,000 square feet must comply with the requirements’ is being 
interpreted to trigger the Demand Response requirements on projects 
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Click here for the full 
list of proposed 

solutions 

smaller than 10,000 square feet because the project is in a building that is over 10,000 square feet.  

During a brainstorming session, where focus group attendees were asked, “How might we ease code 
interpretation?,” the following solutions were proposed by energy consultants and mechanical and lighting 
engineers: 

 Develop a catalog of published interpretations accepted by the Energy Commission, similar to the 
United States Green Building Council’s LEED Interpretation database 

 Develop a table summarizing the revisions and updates from previous versions when updates are 
made to code language   

 Incorporate  Blueprint Newsletter clarifications into the Standards language to avoid conflicting 
interpretations. Specific examples provided by subject matter experts follow: 

o Section 120.8 should add the word ‘new’ back in similar to the 
2013 language 

o Section 130.1(e)1 language should be updated to require that 
Demand Response requirements be met when ‘the area of all 
altered enclosed spaces is greater than 10,000 square feet.’ 

o Blueprint newsletters should be reviewed by CASE authors for 
more interpretations that could result in updates to the 
Standards language. 

 

1.3 Clarify Roles and Responsibilities 

Mechanical engineers and energy consultants attending both focus groups shared that equal ownership of 
the Energy Standards by all stakeholders is required if projects are to be successful with compliance and 
going beyond compliance (getting to ZNE).  Many engineers attending both focus groups told stories about 
getting handed a project whose envelope did not meet the prescriptive requirements so they feel pressure 
to design a mechanical system that makes up for this and get to a compliant building through tradeoffs 
using the performance approach.  
 
Energy consultants expressed frustrations with architects and designers who do not put the information the 
consultant needs to do the energy calculations on the plans.  This reflects that the information needed to 
verify compliance with the Energy Standards is in addition to the information needed to construct the 
project. Information needed to construct should be used to show compliance, so that compliance is 
integrated into the work flow of designing and constructing the project.  Utilizing information on the plans to 
show compliance also makes it easier for plans examiners and building inspectors to verify. Energy 
analysts reported having detailed conversations with plans examiners but no one else - designers, 
contractors, owners, building inspectors - is joining that conversation. 

The CABEC survey revealed energy consultants are concerned with legalities of signing off on mandatory 
measures resulting from the energy software’s pre-filled forms and stated that mandatory measures are the 
responsibility of the installing party who should be the signatories.  Requiring too many signatures was also 
identified as a key compliance roadblock, especially in cases where ten wet copies are required. An 
equipment change in the field triggers new forms to be added to compliance documentation, and the 
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signatories must re-sign them.  One solution presented by an engineer is consolidating to a single form for 
envelope, mechanical, etc. similar to what was done in 2005 and 2008 versions of the forms. 

The table below presents recommendations gathered from attendees of the Southern focus group and 
indicate that a website with all project roles assigned might be the most successful and innovative way to 
clarify project roles and responsibilities. 

 
Figure 1.4 Feedback collected from Anahaeim focus group discussion on how we might clarify roles and responsibilities 
 

 
1.4 Improve Performance Modeling Software 
The most commonly identified compliance roadblock across energy modelers/consultants was the energy 
modeling software.  Stakeholders stated the HVAC ‘requirements are easy to understand, but implementing 
them in the software is hard.’  One energy consultant raised the question, if California wants to get to ZNE, 
but the compliance software does not allow for innovative systems to be modeled (chilled beams, radiant 
systems, underfloor systems, VRF) then how do we ever get there?   On one project another consultant 
spent months refining the design, designing as aggressively as possible, and selecting the most efficient 
equipment, including changing from air-cooled to water-cooled VRF, and still found it impossible to get a 
compliant model since the proposed HVAC system was not a CHW/HHW VAV system like the baseline.   

 
The numerous updates throughout the 2013 code cycle often required a complete re-working of a model for 
simple adjustments. One consultant had a 2013 model showing the project was barely meeting code then, 
due to a change to their permitting date, they had to upgrade to the 2016 code.  Rather than the 2016 
model showing them far below code minimums, it actually showed they were performing 9.5 percent better 
than under the 2013 code. The building was described as basically a glass box, so it does not follow that it 
would perform better on energy under a more stringent code.  In order to save face with their client, the 
consultant re-worked the model until it was showing just above code compliance.  It is very difficult for 
project teams to push building owners away from non-efficient glass box designs without an energy model 
as supporting documentation.   
  
Another consultant reported that due to a software version change, he spent roughly six hours trying to 
figure out why a field substitution (switching from a ten ton unit to two five ton units because they were 
cheaper) kicked them out of compliance via the performance approach.  They ended up submitting 
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Click here for the full 
list of proposed 

solutions 

prescriptively but wasted a lot of time trying to figure out why the substitution pushed them out of 
compliance.  Substitutions should be much simpler to update in the model.  The bullet lists of changes that 
are provided with software updates are not specific enough to explain to the modeler exactly what has 
caused the change in the compliance margin often just stating ‘the Energy Plus version has changed’ with 
no further detail. 
 
One modeler summed up the above compliance roadblocks by saying he feels that we are “designing in 
spite of Title 24, Part 6” because the modeling software does not tell you that a building is energy efficient 
even when it has been designed to be. The problem with this can be explained with the following story from 
the Northern focus group.  A modeler was on a project where rigid insulation was discussed as an energy 
conservation measure but it did not show a compliance credit in the model because of the trade-off 
between the heating and cooling loads.  The rigid was then cut from the design, though the modeler 
thought it should still be included for thermal comfort and other reasons.  As previously mentioned, without 
an energy model as documentation, energy efficient designs/systems/products can (and do) get cut from 
projects. 

Energy modelers attending both focus groups report a real departure from having a compliant building 
design and being able to model it and shared feelings of humiliation when they cannot explain to clients 
why software version updates change the compliance margin.  
 
Specific recommendations for software improvements provided by CABEC survey responders and energy 
modelers attending the focus groups include: 

 Expand modeling software capabilities to enable modeling more HVAC 
system types (i.e. adding VRF as a system type, or allowing the user to 
adjust the part-load efficiency by entering a SEER/IEER) 

 Automating software with the ability to select a manufacturer with built-in 
efficiencies  

 The baseline chiller part-load curves could be changed to more 
accurately reflect actual operation, rather than overestimating 
efficiencies at part-load 

 Add requirement that the software flag mandatory requirements and auto check acceptance forms 

 Provide all of the forms required automatically (similar to Comcheck or ICC)  

 Ensure future versions of the software remain consistent  

 Allow performance software user interfaces with CBECC-Com to enable CBECC-COM to export 
the model out and then back in from other programs.   Modelers report creating a new model at 
every stage of construction from SD to CD and again at VE if equipment is changed out because it 
is too cumbersome to update a model. Typical budgets cannot handle these modeling changes.   
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Click here for 
Nonresidential Lighting 
proposed Section title 

revisions 

Click here for proposed term 
definition alignments for 

Nonresidential Lighting  

2. Recommendations for Nonresidential Lighting Code Updates 

2.1 Provide Additional Clarification of Code Requirements 

Stakeholders suggested alignment of term definitions as a solution for easing code interpretation.  
According to NEMA, definitions are critical to interpreting the code as intended by its authors.  
Misinterpreting a definition (design full output, full output, design illuminance, are common examples) often 
leads to unnecessarily narrowing or broadening of a lighting measure’s scope.  Term definitions should be 
used consistently throughout all Energy Commission documents, especially the forms and the Standards.  

 NEMA reported that inconsistent term definitions waste money 
and time, negatively affect code compliance and enforcement, and 
create confusion and frustration in the market.  Subject matter 
experts confirmed the latter based on their experience in the field 
and recommended term definition alignments, including aligning 
terminology throughout the Nonresidential HVAC standards with 
ASHRAE 90.1 definitions.  NEMA’s suggestions for Lighting 
standards include alignment of definitions between Title 24, Part 6 
and Title 20 with the following parameters: 

 Definitions in ANSI/IES RP-16 should take precedence 

 If not defined in RP-16, the definition in federal regulation should be used (i.e. 10 CFR 430.2) 

 If neither is available, definitions should be consistent with those in ASHRAE 90.1, NEMA LSD-64, 
or other industry standards 

 Definitions should be present in a single location to avoid inconsistencies 

 Definitions related to lighting devices, components, technologies, etc. should be located in Title 20  

 Definitions relating to the design and construction of buildings, lighting systems, installations, 
commissioning, acceptance testing, etc. should be located in Title 24 

 

One subject matter expert recommends that section titles  be revised to 
consistently indicate whether requirements in that section are Mandatory or 
Prescriptive.  Within the Mandatory Requirements sections, some Section 
titles use the word ‘Requirements’ (§120.3 and 120.4) while others use the 
word ‘Required’ (§120.5).  Some Prescriptive Requirements section titles 
also contain the word ‘Requirements’ (§140.7 and 140.8), making it unclear 
what the Mandatory requirements are.  This could be clarified by inserting 

the word ‘Mandatory’ consistently before all section titles for Mandatory Requirements and ‘Prescriptive’ 
before all section titles for Prescriptive Requirements.   

Similar to the CABEC survey and HVAC focus group outcomes, finding all applicable requirements for each 
topic in the Standards was also identified as a compliance roadblock by attendees of the Lighting focus 
group.  Indexing by concept or topic, in addition to the current listing by space type, is one way solution 
energy consultants and lighting designers recommended for providing better guidance. Topic headings 
could comprise track lighting, current limiters, egress lighting, etc. followed by a simple listing of all 
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Click here for  further 
discussion of exceptions 
in   §130.1 and  §141.0 

and §130.2(c)3 

requirements applicable to that heading, rather than spreading requirements out across various Standards 
sections.  

To provide additional clarity, one subject matter expert whose firm worked 
on (66) lighting projects last year recommends that exceptions be listed 
under an ‘Exceptions’ heading rather than under the requirements 
themselves.  For example, in §130.1(b), functional exceptions are listed in 
the requirements. In §130.1(d)2: Daylighting has exceptions listed as such, 
which is clear (Exception 1: spaces with fewer than 120W in the daylit 
zone, Exception 2: spaces with less than 24 ft² of window).  However 
§130.1(b) Multi-level lighting controls has exceptions, but they are not listed 
as such. Spaces smaller than 100ft² area and spaces with an LPD less 
than 0.5W/ft² do not need multi-level controls.  These are exceptions, but they are buried in the 
requirements, rather than called out under ‘Exceptions.’ Designers and consultants think of these design 
elements as exemptions, so the Standards should read that way to ensure the exceptions are applied 
appropriately. Exceptions should also be included in the daylighting controls section for overhangs and 
adjacent buildings.  

Examples of wording that is confusing to energy consultants and lighting designers include: 

 EXCEPTION to §130.1(b) which says…”areas specified in Sections 130.1(c)6 and 7 are not also 
required…,”  

 §141.0(b)2F which says…”lighting systems installed for the first time” without qualifying lighting 
systems as indoor and outdoor only (not sign lighting), and  

 §141.0(b)2Iii and Jii which does not clearly define occupancy for this Standards section.  Following 
is a story from an energy consultant pointing to the confusion caused by not clearly defining what is 
meant by occupancy in §141.0(b)2Iii and Jii.   She had a bank project, which would predominantly 
be classified as a ‘financial institution’ so the occupancy type would be considered ‘Other’ requiring 
a 35 percent lower rated power at full light output compared to existing fixtures. However, there 
were offices in the back of house area and it was not clear if those required a 50 percent reduction. 
The Rated Power Reduction calculation will be different if calculated on a space-by-space basis 
versus an aggregate based on occupancy type and it was not clear to the consultant which to use. 
The Nonresidential Building Occupancy Types section requires that 90 percent of the building floor 
area serve a particular function. The bank was only 60 percent ‘financial institution’ and 40 percent 
office, corridor, bathroom, and conference room so it was not clear to the consultant if each 
occupancy type needed to be broken out, or the whole building area should be considered ‘Other.’ 

 
CABEC survey responders also identified flipping back and forth between §130.1, §140.6, and §140.0 to 
understand the requirements and determine if exceptions apply as a compliance roadblock.  They said that 
exceptions are always an issue and difficult to find and there are far too many.  One lighting engineer 
recommended making it easier to follow the logic of the code and it’s exceptions by developing a flow chart. 
 
Simplifying the requirements to include building level LPD requirements, lighting control system level 
requirements and a few options for space specific controls strategies by use case would drastically simplify 
the code, according to users.  Suggestions were made by lighting engineers to provide more visuals, 
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Click here for the 
complete list of 

proposed solutions 

  

diagrams, or tables (probably in the Compliance Manuals) to help show what the requirements are without 
using complicated language. See Figure 1.4 below for a table representing a simplification proposed by an 
energy efficiency policy analyst who said that efficacy and controls technology have advanced 
tremendously over the past decade such that complicated code language is not required to get to an 
efficient lighting design.   

    Use Case Examples Daylight No Daylight 

Intermittent 
Infrequent 

storage, mechanical rooms, stairwells Vacancy Sensors 

Occupancy 
Sensors or Bi-
Level Occupancy 
Sensors 

Intermittent 
Frequent 

restrooms, private office, conference room, 
breakrooms, corridors 

Dimming, 
Vacancy Sensors 

Dimming or Bi-
Level Occupancy 

Sensors 

Near Constant Use 
lobby, open office, (8 hours or more 

continuous per day) 

Dimming, 
Timeclock, or 

Vacancy Sensors 

Dimming , 
Timeclock, or Bi-
Level Occupancy 

Sensors 

 
Figure 1.5 Proposed Nonresidential lighting code simplification 

Acceptance Test Technicians (ATTs) expressed difficulties with getting a Sequence of Operations (SOO) 
as a major compliance roadblock.  On a recent project, one ATT spent 16 hours and $3500 getting a SOO 
that could be tested. She had to interview project engineers to get the SOO verbally in bits and pieces. In a 
similar instance, it took twelve emails to a building owner from a national retail chain to get a timeclock 
setting that could be tested.  (Note: This Acceptance Test Technician was also the Commissioning Agent 
on the project and needed to test the timeclock setting as part of her Commissioning scope).  One 
proposed solution to this challenge is clarification in the requirements that the SOO be documented in the 
plans and the Owners Project Requirements (OPR).  This requirement is currently found in §120.8.  
However in practice, because this is a separate section of the code, it is usually only referred to by 
commissioning agents. One proposed solution that came out of the Nonresidential Lighting focus group that 
was voted as having a potentially high success rate was to provide a guideline for writing a SOO and 
include sample SOOs in the Compliance Manual for lighting controls.   

2.2 Encourage Collaboration Among Market Actors  

Even though projects using Integrated Design are on the rise, feedback from 
the focus groups confirmed that silos exist among all of the market actors that 
complicate the code compliance process.  A big theme discussed above in the 
HVAC section was the responsibility architects have to deliver a compliant 
building envelope because their design directly affects sizing of the mechanical 
system.  Many recommendations were made to increase collaboration, such as 
requiring integrated design, early charrettes and preconstruction meetings and  team collaboration on the 
OPR and BOD.  The proposed solution deemed most successful by focus group attendees was to integrate 
an ATT design review with requirements in §120.8, or to require that an ATT plan be provided if ATT design 
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reviews are not feasible.  Adding a requirement for commissioning of existing buildings and major retrofits 
greater than 10,000 square feet was proposed as an innovative solution. 

 

3. Other Recommendations 

3.1 Make Acceptance Testing and Commissioning More Effective 

Stakeholders attending both focus groups reported that acceptance test (AT) forms have become 
increasingly complicated and time consuming.  Since manufacturers (and in the case of HVAC products – 
the air balancing companies) provide much of the information required for acceptance tests, asking for this 
information again on the forms is  seen by users as additional paperwork and added time on the job.   
 
Energy consultants expressed being disconnected to the construction phase of the project.  They do not 
know what an acceptance test entails, who is doing it, or what challenges ATTs face.  Focus group 
participants felt inspectors are mainly concerned with the TAB report, TCO, and the fire alarm, not the ATs.  
Owners and tenants are also not educated about energy requirements and ATs. Focus group participants 
proposed trainings for designers and pre-test tools for contractors, as well as conversations about ATs by 
the full team early in design as solutions to connecting teams educated on AT requirements.  Another 
proposed solution from focus group participants was to require a third party at the AT similar to the current 
third party requirements for commissioning agents.  AHJ enforcement and adding an ATT form to plan 
check was also discussed to  help ensure that ATs are more effective. 
 
Though commissioning was not a full breakout in either focus group or the CABEC survey, compliance 
roadblocks related to commissioning requirements were reported throughout these activities and solutions 
were proposed for removing these roadblocks.  Select feedback will be reported in this section.   

A major compliance roadblock reported by stakeholders is the lack of enforcement of the commissioning 
requirements in the Standards.  Feedback provided by an ATT recommended that the CEC require 
commissioning agents be certified by an accredited body.  One state that is already doing this successfully 
is Washington State.  From Section C408: System Commissioning in the 2015 Washington State Energy 
Code: 

“C408.1 General. A building commissioning process led by a certified commissioning professional shall be 
completed for mechanical systems in Section C403, service water heating systems in C404, electrical 
power and lighting systems in C405 and energy metering in Section C409…” where Certified 
Commissioning Professional is defined as…”an individual who is certified by an ANSI/ISO/IEC 17024:2012 
accredited organization to lead, plan, coordinate and manage commissioning teams and implement 
commissioning processes.”  

Feedback included observations that design review forms are not enforced and most jurisdictions do not 
have the trained personnel to handle enforcement.  Clear guidance on where to put Cx forms in the project 
plans cannot be found by users.  Commissioning agents do not know how to read design reports and focus 
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Click here for proposed 
revisions to §120.8 

Nonresidential Building 
Commissioning  

group participants want the documentation process to be automated.  One suggestion was to have 
CBECC-COM auto populate OPR and BOD templates. 

The current language in §120.8 is causing confusion about its application to 
additions and alterations.  The language in §141.0 reads, “Additions, 
alterations and repairs to nonresidential, high-rise residential, and hotel/motel 
buildings, existing outdoor lighting for these occupancies, and internally and 
externally illuminated signs, shall meet the requirements specified in §100.0 
through 110.10, and 120.0 through 130.5 that are applicable to the building 
project…” The way this is written,  §120.8 applies to additions and 
alterations, which is not correct.  This language should be revised to say “…shall meet the requirements 
specified in sections 120.0 through 120.7 and 120.9 through 130.5…”  Similarly §141.0(a)1 and 2 should be 
revised to eliminate inclusion of §120.8 as follows, “…sections 110.0 through 120.7 and 120.9 through 
130.5” in place of “sections 110.0 through 130.5.” 

 

3.2  Improve the effectiveness of Compliance Documentation (Forms) 

A recommendation to streamline the current forms was a recurring outcome of all outreach efforts. The 
design forms are confusing to project teams because they list mandatory and prescriptive requirements, but 
projects complying via performance do not need to complete the prescriptive sections. One lighting 
contractor and ATT reported having over 300 projects annually which adds up to thousands of forms.   In 
practice, the NRCI forms are viewed as meaningless in the industry because the information can be copied 
from job to job and it was reported that the ATTs usually end up filling these out anyway because the 
installers do not do it.    

A lack of consistency in how Certificate of Compliance forms are presented in the construction documents 
and how they are reviewed jurisdiction to jurisdiction are compliance roadblocks for many users, according 
to participants in the Southern focus group.  Building officials report a desire for forms to be in 8.5 x 11” 
format so they can be kept in binders in their job trailers.  Other stakeholders prefer the forms be shown on 
the construction drawings. Potential solutions to create greater consistency were discussed.  The solutions 
deemed most successful or innovative are below.   

How might compliance documents be efficiently and consistently 
included in construction documents? 

Successful Innovative 

CEC publishes "sample" projects with proper documents for best practices 1  

Provide guidance document for consistency  1 

Automatic forms generator on all projects  1 

Single compliance "check list" on drawings that reference 8x11" book forms  1 

 

Figure 1.7 Solutions for how we might efficiently and consistently include compliance documents in construction documents 
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Click here for further 
recommendations for 
making forms more 

effective  

Almost half of all CABEC responders reported that the biggest reasons that documenting or verifying the 
requirements for a specific project is a significant challenge is that there are too many forms and too much 
information on the forms. Survey analysis revealed that users see the forms as additional documentation 
beyond what is required in their traditional scopes of work.  Some users reported that they see building 
features integrated into the design documents so the forms are unnecessary to document compliance, 
while others are not seeing plans that reflect all applicable Standards requirements. 

Specific examples given of problems caused by forms included: 

 Forms are specific to very narrow topics of compliance, such as ‘correct refrigerant charge,’ and 
not always completely editable (i.e. boxes cannot be checked)  

 Four pages of forms are required for a residential window change-out when using prescriptive 
measures which is excessive 

 Computer generated forms are difficult to read, especially CF-1R-PRF 

 Errors in the software when completing forms require additional notes and explanations  

 Nonresidential forms have way too many signature requirements 

One lighting engineer reported that the current process for documenting 
compliance of downloading pdfs, filling out fields, saving them as image files 
and inserting onto drawings is an arduous process that might be rethought 
as an online web form that could be printed and submitted to the reviewer.   

She also explained another example of when the method of demonstrating 
compliance (not the requirement itself) is the compliance roadblock.  
Compliance with voltage drop requirements in §130.5 is almost totally 
dependent on the installing contractor’s methods, in practice, but the current requirement for documentation 
is to show compliance on the electrical drawings.  She would prefer that compliance be the Contractor’s 
responsibility at installation, or eliminating the voltage drop requirements and replacing them with tighter 
efficiency requirements for dry-type transformers.  If the intent of the standard is to reduce power losses, 
she reasons, there are far greater losses within transformers than there are due to voltage drop. 

Focus Group participants suggest that a simple letter of assurance confirming installation and code 
compliance could suffice.   If jurisdictions were to accept the NRCA and NRCI forms electronically, they 
may be more effective and sample forms for completed projects to be used as examples might help 
streamline the process. Other recommendations made during focus group discussions ranged from 
reducing the number of forms, or even getting rid of the forms completely, to using an online web tool 
similar to LEED Online to document compliance.  
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Appendix A 

CABEC Survey Outcomes 

 

 
Figure 1.6 Survey Responders' Job Role 
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Appendix B 

Focus Group Outcomes 
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Southern CA Mechanical Focus 
Group 

Northern CA Mechanical 
Focus Group 

Northern CA Lighting Focus 
Group 

Navigating Code Language 

Roles and Responsibilities 

Variations in Code Interpretation 
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Compliance Software 

Innovation to ZNE Code Discrepancies Acceptance Testing 
Requirements 

Tools for the Compliance 
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Appendix C 

 Proposed Term Definition Alignments 

Proposed Term Definition Alignment for Nonresidential HVAC

 
 

Term Source Current Definition Recommended Changes

Window Film JA-1 Glossary

Window Film is fenestration attachment products 

which consist of a flexible adhesive-backed polymer 

film which may be applied to the interior or exterior 

surface of an existing glazing system.

If 'Window Film' is considered singular, 

then: Window Film is a fenestration 

attachment product, which consist of a 

flexible adhesive backed polymer film and 

may be applied to the interior or exterior 

surface of an existing glazing system.

If 'Window Film' is considered plural, then: 

Window Film are fenestration attachment 

products, which consist of a flexible 

adhesive-backed polymer film and may be 

applied to the interior or exterior of an 

existing glazing system.

Packaged terminal air 

conditioners
JA-1 Glossary

PACKAGED AIR CONDITIONER OR HEAT PUMP is an 

air conditioner or heat pump that combines both the 

condenser and air handling capabilities in a single 

enclosure or package.

Use ASHRAE 90.1 definition:

A factoryselected wall sleeve and separate 

unencased combination of heating and 

cooling components, assemblies, or 

sections. It may include heating capability 

by hot water, steam, or electricity and is 

intended for mounting through the wall to 

serve a single room or zone.

Packaged terminal heat 

pumps 
JA-1 Glossary

PACKAGED AIR CONDITIONER OR HEAT PUMP is an 

air conditioner or heat pump that combines both the 

condenser and air handling capabilities in a single 

enclosure or package.

Use ASHRAE 90.1 definition:

a PTAC capable of using the refrigerating 

system in a reverse cycle or heat pump 

mode to provide heat.

Unitary Cooling Equipment various

Use ASHRAE 90.1 definition:

one or more factory-made assemblies that 

normally include an evaporator or cooling 

coil and a compressor and condenser 

combination. Units that perform a heating 

function are also included.

Unitary Heat Pumps various

Use ASHRAE 90.1 definition:

one or more factory-made assemblies

that normally include an indoor conditioning 

coil, compressor(s), and an outdoor 

refrigerant-to-air coil or refrigerant-towater 

heat exchanger. These units provide both 

heating and cooling functions.
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Proposed Term Definition Alignment for Nonresidential Lighting 

 

Term Source Current Definition Recommended Changes

The terms total lighting power, design 

illuminance, and full output should be 

changed to "design full output."

Design Full output is the power or 

illuminance level of controlled lumiaires 

after all associated controls have been 

installed, commissioned, and calibrated. 

§100.1(b)

JA-1

§100.1(b)

Dimmer, Full-Range (Also known as a Continuous 

Dimmer) varies the luminous flux of the electric 

lighting system over a continuous range from the 

device's maximum light output to the device's 

minimum light output without visually apparent abrupt 

changes in light level between the various steps.

T24 should refer to the definition in T20

JA-1

Dimmer, Full-Range, or Continuous Dimmer, means a 

dimmer that varies the luminous flux of the electric 

lighting system over a continuous range from the 

device's maximum light output to the device's 

T24 should refer to the definition in T20

Motion Sensor §100.1(b)

Motion Sensor is used outdoors, automatically turns 

lights OFF after an area is vacated of occupants, and 

automatically turns the lights ON when the area is 

occupied.

T24 should refer to the definition in T20:

Motion sensor, which means an occupant 

sensing device that is used outdoors, 

automatically turns lights off when an area 

is vacated, and automatically turns the 

lights on when the area is occupied.

§100.1(b)

JA-1

§100.1(b)

JA-1

T24 should refer to the definition in T20:

Partial on, which means a motion sensor or 

occupancy sensor that automatically turns 

lights off when an area is vacated and is 

capable of automatically and manually 

turning on part of the lighting load when an 

area is occupied.

T24 should refer to the definition in T20 § 

1602(l):

Partial off, which means a motion sensor or 

occupancy sensor that automatically turns 

off part of the lighting load when an area is 

vacated and is capable of automatically 

turning on the lighting load when an area is 

occupied.

Partial-OFF Occupant/Motion Sensor automatically 

turns OFF part of the lighting load after an area is 

vacated of occupants and is capable of automatically 

turning ON the lighting load when an area is occupied.

Partial-OFF 

Occupant/Motion Sensor

T24 should refer to the definition in T20:

Dimmer means a self‐contained lighting 

control device that varies the electric light 

lumen output in order to change the level of 

illumination and energy use.

 Dimmer, Full-Range or 

Continuous 

Partial-ON 

Occupant/Motion Sensor

Partial-ON Occupant/Motion Sensor automatically 

turns lights OFF after an area is vacated of 

occupants and is capable of automatically or 

manually turning ON part of the lighting load when an 

area is occupied.

Currently the standards and NRCA-LTI-04-A form use 

the terms total lighting power, design illuminance, 

and full output.

§130.1(e)1

NRCA

13.25. NA 7.6.3 

Design Full Output

Dimmer

Dimmer varies the luminous flux of the electric lighting 

system by changing the power delivered to that 

lighting system.
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Lumen Maintenance
§100.1(b)

JA-1

Lumen Maintenance is a strategy used to provide a 

precise, constant level of lighting from a lighting system 

regardless of the age of the lamps or the maintenance 

of the luminaires.

Lumen Maintenance should be separated 

into two terms (Lumen Maintenance and 

Lumen Maintenance, System Strategy) 

because the code is talking about two 

different things. Lumen Maintenance, 

System Strategy should be defined in T24 

as an application-based system lighting 

strategy.  Lumen Maintenance should be 

defined in T20 only.  The IES definition of 

lumen maintenance should be used in T20.  

 T24 should refer the user to the definition 

in T20 § 1602(k):

Lumen maintenance means the luminous 

flux or lumen output at a given time in the 

life of the lamp and expressed as a 

percentage of the rated luminous flux or 

rated lumen output, respectively.

§100.1(b)

Institutional Tuning is the process of adjusting the 

maximum light output of lighting systems to support 

visual needs or save energy. Institutional tuning differs 

from personal tuning in that the control strategy is 

implemented at the institutional rather than the 

individual user level, and maximum light level 

adjustments are available only to authorized personnel.

§100.1(b)

JA-1

Tuning is the ability to set maximum light levels at a 

lower level than full lighting power.

JA-1

Case: lighting of small art objects, artifacts or valuable 

collections which involves customer inspection of very 

fine detail from outside of a glass enclosed display 

case.

Display Lighting - Case: lighting of small art objects, 

artifacts, or valuable collections which involves 

customer inspection of very fine detail from outside of a 

glass enclosed display case.

Display Lighting - Floor: supplementary lighting 

required to highlight features, such as merchandise on 

a clothing rack, which is not displayed against a wall.

Display Lighting - Wall: supplementary lighting required 

to highlight features, such as merchandise on a shelf, 

which is displayed on perimeter walls.

Display Lighting - Window: lighting of objects such as 

merchandise, goods, artifacts, in a show window, to be 

viewed from the outside of a space through a window.

§100.1(b)

JA-1

Display Lighting is lighting that provides a higher level 

of illuminance to a specific area than the level of 

surrounding ambient illuminance. 

JA-1

Wall: supplementary lighting required to highlight 

features, such as merchandise on a shelf, which is 

displayed on perimeter walls.

Multi-level

§100.1

§130.1(d)2Dii

§140.6(a)2G

§141.0(b)2G

Sections 130.1(d)2Dii and 140.6(b)2G uses 'multilevel' 

verus 'multi-level' used in sections 100.1, 130.1(b), and 

141.0(b)2G.

All instances chould use the spelling 'multi-

level' consitently throughout the Energy 

Commission documents to match §100.1.

Display Lighting

Tuning / Institutional Tuning

The terminology within T24 is inconsistent 

and should be clarified and used 

consistently throughout the Standards. The 

definition should include a reference to the 

accepted industry term "high end trim 

tuning" for clarity.

§100.1(b) All definitions pertaining to a specific 

category should be maintained under that 

category in T24 for clarity and consistency.  
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Appendix D 

Nonresidential Title 24 Energy Standards Subject Matter Expert Feedback 
 

With the help of a team of Nonresidential Title 24 Energy Standards subject matter experts, a number of specific 
sections in the 2016 Energy Standards have been identified that are confusing and open to misinterpretation, in the 
hope that these code sections can be clarified in the 2019 Energy Standards. We have highlighted problem areas, 
explained potential misinterpretations or other issues, and when possible, suggested proposed solutions.  

 

Team members providing input include:  

 ASWB Engineering: John Baffa, David Wylie 

 Gabel Associates, LLC:   
Gina Rodda, Rosemary Howley, Marina Chavez, Fiona Terreri, Melissa Mcelvane  

 Guttmann & Blaevoet: Ted M. Tiffany 

 NLCAA: Michael Scalzo, Robert A. Shearer 

 Selby Energy, Inc: Brian Selby 

 Taylor Engineering: Hwakong Cheng, Steve Taylor  

 

Nonresidential HVAC:  Mandatory Requirements 
Name: Brian Selby, Selby Energy, Inc. 
Specific Code Section: 110.2 and 110.2(a) 
Standards Language:  
110.2 Any space-conditioning equipment listed in this section may be installed only if the manufacturer has certified 

to the Commission that the equipment complies with all the applicable requirements of this section. 

110.2(a) Efficiency. 
Equipment shall meet the applicable efficiency requirements in TABLE 110.2-A through TABLE 110.2-K subject to 

the following: 
1.   If more than one efficiency standard is listed for any equipment in TABLE 110.2-A through TABLE 110.2-K, the 
equipment shall meet all the applicable standards that are listed; and 
2.   If more than one test method is listed in TABLE 110.2-A through TABLE 110.2-K, the equipment shall comply 
with the applicable efficiency standard when tested with each listed test method; and 
3.   Where equipment serves more than one function, it shall comply with the efficiency standards applicable to each 
function; and 
4.   Where a requirement is for equipment rated at its "maximum rated capacity" or "minimum rated capacity," the 
capacity shall be as provided for and allowed by the controls, during steady-state operation. 
Code misinterpretation/issue:  
It’s unclear what the purpose of Section 110.2 is and how equipment efficiencies referenced in 110.1 and 110.2 
differ. Section 110.1 states that “Any appliance regulated by the Appliance Efficiency Regulations, Title 20 California 
Code of Regulations, Section 1601 et seq., may be installed only if the appliance fully complies with Section 1608(a) 
of those regulations”. Many, in not all the equipment categories listed in TABLE 110.2-A through TABLE 110.2-K are 
also found in Title 20. The confusion is which section takes precedence. 

Proposed solution:  
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Clarify what the intent of Section 110.2(a) is and how equipment listed in TABLE 110.2-A through TABLE 110.2-K 
interacts with Title 20. 
Name: Melissa Mcelvane, Gabel Associates, LLC 
Specific Code Section: 110.2(a), Footnotes to Tables 110.2-A and 110.2-B  
Standards Language:  
(a) Efficiency. Equipment shall meet the applicable efficiency requirements in TABLE 110.2-A through TABLE 

110.2-K  subject to the following: 
1. If more than one efficiency standard is listed for any equipment in TABLE 110.2-A through TABLE 110.2-K, 

the equipment shall meet all the applicable standards that are listed; and 
2. If more than one test method is listed in TABLE 110.2-A through TABLE 110.2-K, the equipment shall 

comply with the applicable efficiency standard when tested with each listed test method; and 
3. Where equipment serves more than one function, it shall comply with the efficiency standards applicable to 

each function; and 
4. Where a requirement is for equipment rated at its "maximum rated capacity" or "minimum rated capacity," 

the capacity shall be as provided for and allowed by the controls, during steady-state operation. 

 

 

Code misinterpretation/issue:  
It is confusing that minimum EERs and IEERs in Tables 110.2-A and B are assuming electric resistance heating, and 
that you need to subtract 0.2 to come up with minimum EERs and IEERs for systems without electric resistance 
heating.  
Proposed solution:  
The current tables provide footnotes to deduct 0.2 for the EERs and IEERs, but separate columns with the calculated 
values would be more comprehensive and easier to understand.  Revise tables to differentiate between the efficiency 
standards for appliances with a heating section other than electric resistance heat.   

 
Name: Melissa Mcelvane, Gabel Associates, LLC 
Specific Code Section: 110.3(c)5  
Standards Language:  

http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1102arelatedtopicstable1102a1102k.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1102arelatedtopicstable1102a1102k.htm
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Water Heating Recirculation Loops Serving Multiple Dwelling Units, High-Rise Residential, Hotel/Motel and 
Nonresidential Occupancies. A water heating recirculation loop is a type of hot water distribution system that reduces 
the time needed to deliver hot water to fixtures that are distant from the water heater, boiler or other water heating 
equipment. The recirculation loop is comprised of a supply portion, connected to branches that serve multiple 
dwelling units, guest rooms, or fixtures and a return portion that completes the loop back to the water heating 
equipment. A water heating recirculation loop shall meet the following requirements: 
Code misinterpretation/issue:  
This section does not clearly indicate if a Water Heating Recirculation Loop is a mandatory requirement for the 
occupancy types indicated above.  It only explains that if one is installed it must meet specific requirements.  It would 
be nice if this section clearly stated that Water Heating Recirculation Loops are not a mandatory requirement but if 
one is installed it must meet specific mandatory requirements. 

 

Name: Melissa Mcelvane, Gabel Associates, LLC 
Specific Code Section: 120.1(a)  
Standards Language:  
 (a)  General Requirements.  
1.   All enclosed spaces in a building shall be ventilated in accordance with the requirements of this section and the 
California Building Code. 
EXCEPTION to Section 120.1(a)1: Refrigerated warehouses and other spaces or buildings that are not normally 
used for human occupancy and work. 
2.   The outdoor air-ventilation rate and air-distribution assumptions made in the design of the ventilating system shall 
be clearly identified on the plans required by Section 10-103 
(b) Design Requirements for Minimum Quantities of Outdoor Air. Every space in a building shall be designed to 

have outdoor air ventilation according to Item 1 or 2 below: 
Code misinterpretation/issue: The language for what areas of a building require ventilation should be consistent.   
Proposed solution:  Any habitable enclosed space within a building shall be ventilated… 
 
Name: Hwakong Cheng, Taylor Engineering 
Specific Code Section:  120.2(b)4 
Standards Language: 
Thermostatic controls for all single zone air conditioners and heat pumps, shall comply with the requirements of 
Section 110.2(c) and Reference Joint Appendix JA5 or, if equipped with DDC to the Zone level, with the Automatic 
Demand Shed Controls of Section 120.2(h). 
Code misinterpretation/issue:  
This section is for mandatory controls for space-conditioning systems in nonresidential and high-rise residential. As 
written, it is not clear whether the “or” conjunction connects the single preceding clause (i.e. “comply with 110.2(c) 
and comply with JA5 or 120.2(h)”) or if it connects to both preceding clauses (i.e. “comply with 110.2(c) and JA5 or 
comply with 120.2(h)”). If the former, it unnecessarily references Section 110.2(c) since that section is already a 
mandatory requirement for all occupancies. If the latter, this section would be in conflict with 110.2(c), which is a 
mandatory requirement. That section does not allow an exception if DDC to the zone and complying with 120.2(h). 
Presumably, the intent was the former since the smart thermostats would be analogous to automatic demand 
controls with DDC. The code is long enough and complicated enough as is, there is no need to repeat mandatory 
requirements. 
Proposed solution:  
Change text to: “Thermostatic controls for all single zone air conditioners and heat pumps, shall comply with the 
requirements of Section 110.2(c) and Reference Joint Appendix JA5 or, if equipped with DDC to the Zone level, with 
the Automatic Demand Shed Controls of Section 120.2(h).” 

http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_dwelling.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_hotelmotel.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_heatingequipment.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_heatingequipment.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_building.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_building.htm
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Name: John Baffa, David Wylie, ASWB Engineering 
Specific Code Section:  120.2(h), Reference Appendix JA5 (may include other sections) 
Code misinterpretation/issue:  
OCST - We have been looking at JA5 as well as the Standards language to provide some clarity for smart thermostat 
requirements as they relate to Demand Response. Currently it is fairly unclear what the requirements are, and ASWB 
has proposed some edits to JA5 for the 2019 code cycle. 
 
Name: John Baffa, David Wylie, ASWB Engineering 
Specific Code Section:  120.2(j), 120.2(h), 141.0(b) (may include other sections) 
Code misinterpretation/issue:  
DDC - The code language does not appear to address what happens when a building has an existing DDC system 
and they replace an AC unit. Does that new AC unit trigger the new DDC requirements that call for DR capability? 
This is more of an omission error than a misinterpretation. We're also not entirely sure on the answer to this question, 
so that would need to come before the actual revision could take place. 
 
Name: Hwakong Cheng, Taylor Engineering 
Specific Code Section:  Table 120.3-A 
Standards Language: 

 

Code misinterpretation/issue:  
The language in Section 120.3(a)3 was revised in 2016 to follow 90.1 to require insulation in the following service 
water-heating systems:  
“A. Recirculating system piping, including the supply and return piping of the water heater.   
B. The first 8 feet of hot and cold outlet piping for a nonrecirculating storage system.    
C. The inlet pipe between the storage tank and a heat trap in a nonrecirculating storage system.  
D. Pipes that are externally heated.”  
However, the conditions listed in Table 120.3-A were not updated to follow suit, which causes a conflict in some 
conditions.  
Proposed solution:  
Revise Table 120.3-A, row 1 as follows: 
“… Service Water Heating Systems (recirculating sections, all piping in electric trace tape systems, and the first 8 
feet of piping from the storage tank for nonrecirculating systems(recirculating system piping, including the supply and 
return piping of the water heater; the first 8 feet of hot and cold outlet piping for a nonrecirculating storage system; 
the inlet pipe between the storage tank and a heat trap in a nonrecirculating storage system; and pipes that are 
externally heated)”  
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Name: Rosemary Howley, Gabel Associates, LLC 
Specific Code Section:  Table 120.3-A 
Standards Language: 
 

 
Code misinterpretation/issue:  
“Space heating, Hot Water systems (steam, steam condensate and hot water) …”  is confusing as written, 
in that it could be taken as two separate things “Space heating” and “Hot Water systems (steam, steam 
condensate and hot water)”, but based on the language in 120.3(a)2, it ought to be just “Space Heating 
Systems (steam, steam condensate and hot water)”  
Proposed solution:  
Change text to: “Space Heating Systems (steam, steam condensate and hot water) …” 
 
Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  120.4(a) 
Standards Language:            
Portions of supply-air and return-air ducts conveying heated or cooled air located in one or more of the 
following spaces shall be insulated to a minimum installed level of R-8: 
1.   Outdoors; or 
2.   In a space between the roof and an insulated ceiling; or 
3.   In a space directly under a roof with fixed vents or openings to the outside or unconditioned spaces;  or 
4.   In an unconditioned crawlspace; or 
5.   In other unconditioned spaces. 
Portions of supply-air ducts that are not in one of these spaces, including ducts buried in concrete slab, 
shall be insulated to a minimum installed level of R-4.2 (or any higher level required by CMC Section 605.0) 
or be enclosed in directly conditioned space. 
Code misinterpretation/issue:         
It is explained clearly when R-8 is needed, it is even explained clearly when R-4.2 is needed, it is NOT 
explained at all when you do NOT need any insulation (when in directly conditioned space).   
Proposed solution:    
Portions of supply-air ducts that are not in one of these spaces (#1-5 above), including ducts buried in 
concrete slab, shall be insulated to a minimum installed level of R-4.2 (or any higher level required by CMC 
Section 605.0). or beDucts enclosed in directly conditioned space do not require duct insulation. 
 
Nonresidential HVAC: Prescriptive: New and Additions/Alterations 
Name: Gina Rodda, Gabel Associates, LLC 
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Overall suggestion:  Revise language to follow language used for ASHRAE 90.1 to provide consistency of 
terminology used (and support resources) throughout the industry. 
 
Name: Ted M. Tiffany, Guttmann & Blaevoet 
Specific Code Section:  140.4 (n)  
Standards Language:  
(n) Mechanical System Shut-off. Any directly conditioned space with operable wall or roof openings to the outdoors 
shall be provided with interlock controls that disable or reset the temperature setpoint to 55°F for mechanical heating 
and disable or reset the temperature setpoint to 90°F for mechanical cooling to that space when any such opening is 
open for more than 5 minutes. 
EXCEPTION 1 to Section 140.4(n): Interlocks are not required on doors with automatic closing devices. 
EXCEPTION 2 to Section 140.4(n): Any space without a thermostatic control (thermostat or a space temperature 
sensor used to control heating or cooling to the space). 
Code misinterpretation/issue:  
Add exceptions for window interlocks for HVAC systems for single zone systems, essentially exempting smaller user 
controlled zones like classrooms where interlocks with security systems will not go through BMS.  Without a way to 
model this or take a penalty for NOT doing the shutoff controls we don’t want people designing sealed buildings 
because of the cost. Typical K-12 schools are not equipped with full BMS/EMS controls and most BMS/EMS control 
systems are not fully coordinated with security sensor controls.    

 
Name: Hwakong Cheng, Taylor Engineering 
Specific Code Section:  140.5(b) 
Standards Language: 
High-Rise Residential and Hotel/Motel Occupancies. A service water heating system installed in a high-rise 
residential or hotel/motel building complies with this section if it meets the requirements of Section 150.1(c)8. 
Code misinterpretation/issue:  
The prescriptive requirement for service water heating systems for high-rise residential and hotel/motel occupancies 
in Section 140.5(b) references Section 150.1(c)8 (which is for low-rise residential), where it requires, in B.iii, “A solar 
water-heating system meeting the installation criteria specified in Reference Residential Appendix RA4 and with a 
minimum solar savings fraction of 0.20 in Climate Zones 1 through 9 or a minimum solar savings fraction of 0.35 in 
Climate Zones 10 through 16.” The multiple levels of references to find the requirements for high-rise residential 
service water heating systems is excessively complicated, and particularly confusing considering that it mixes high-
rise with low-rise. The 0.20 solar fraction is also practically impossible to achieve for true high-rise residential 
applications. 
Proposed solution:  
We recommend revising the solar saving fraction requirement to 0.20 divided by the number of floors in Climate 
Zones 1 through 9, and 0.35 divided by the number of floors in Climate Zones 10 through 16 for high-rise buildings, 
and citing this requirement directly in Section 140.5(b). 
 
 
Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  141.0(a)1 and 2 
Standards Language: 
(a) Additions. Additions shall meet either Item 1 or 2 below. 
1. Prescriptive approach. The envelope and lighting of the addition; any newly installed space-conditioning 
system, electrical power distribution system, or water-heating system; any addition to an outdoor lighting system; and 
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any new sign installed in conjunction with an indoor or outdoor addition shall meet the applicable requirements of 
Sections 110.0 through 130.5 and Sections 140.2 through 140.9. 
2. Performance approach. 
A. The envelope and indoor lighting in the conditioned space of the addition, and any newly installed space-
conditioning system, electrical power distribution system, or water-heating system, shall meet the applicable 
requirements of Sections 110.0 through 130.5; … 
Code misinterpretation/issue: 

Section 120.8 Is not applicable to additions and alterations, but this language has led many to believe that 
Commissioning is now required for all additions and alterations.  Get rid of 120.8. 

Proposed solution: 
Change text to:  “… Sections 110.0 through 120.7 and 120.9 through 130.5 …”  
 

Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  141.0(b)2 exception 
Standards Language: 
Prescriptive approach. The altered components of the envelope, or space conditioning, lighting, electrical power 
distribution and water heating systems, and any newly installed equipment serving the alteration, shall meet the 
applicable requirements of  Sections 110.0 through 110.9, Sections 120.0 through 120.6, and Sections 120.9 through 
130.5 
EXCEPTION to Section 141.0(b)2: The requirements of Section 120.2(i) shall not apply to alterations of space-
conditioning systems or components 
Code misinterpretation/issue: 

This exception should be included in 141.0(b)2E.  Keep everything in the same place, otherwise it seems 
like there is something mysteriously special about this exception 

 
Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  141.0(b)2 C versus E 
Standards Language: 

C.   New or Replacement Space-Conditioning Systems or Components other than new or 
replacement space-conditioning system ducts shall meet the requirements of Section 140.4 applicable to 
the systems or components being altered. 
E.   Altered Space-Conditioning Systems. When a space-conditioning system is altered by the installation or 
replacement of space-conditioning system equipment (including replacement of the air handler, outdoor 
condensing unit of a split system air conditioner or heat pump, or cooling or heating coil): 

Code misinterpretation/issue: 
Huh, why are there 2 sections that look and feel almost EXACTLY the same?  Get rid of the word “components” in C 
and replace “Systems” with “components” to E, or combine these two so that New, Replacement and Altered are 
covered in one line. 
Proposed solution: 

C.   New or Replacement Space-Conditioning Systems or Components other than new or 
replacement space-conditioning system ducts shall meet the requirements of Section 140.4 applicable to 
the systems or components being altered. 
E.   Altered Space-Conditioning Systems Components. When a space-conditioning system is altered by the 
installation or replacement of space-conditioning system equipment (including replacement of the air 
handler, outdoor condensing unit of a split system air conditioner or heat pump, or cooling or heating coil): 

 
Name: Gina Rodda, Gabel Associates, LLC 

http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_envelope.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_alteration.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1410b2relatedtopics11001305.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1410b2relatedtopics11001305.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1202requiredcontrolsforspaceconditioningsystems.htm#ieconomizerfaultdetectionanddiagnosticsfdd.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_spaceconditioningsystem.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1404prescriptiverequirementsforspaceconditioningsystems.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_airconditioner.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_heatpump.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_spaceconditioningsystem.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1404prescriptiverequirementsforspaceconditioningsystems.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_airconditioner.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_heatpump.htm
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Specific Code Section:  141.0(a)1 and 2 
Standards Language: 

B.   The standard design for an altered component shall be the higher efficiency of existing conditions or the 
requirements stated in TABLE 141.0-D. For components not being altered, the standard design shall be 
based on the existing conditions. When the third party verification option is specified, all components 
proposed for alteration, for which the additional credit is taken, must be verified. The Executive Director shall 
determine the qualifications required by the third party inspector.               

Code misinterpretation/issue: 
Get rid of code language that is not supported.  Since there is no third party verification system in place, do 
not make it a code requirement since it cannot be fulfilled. 

 
 
Nonresidential Indoor Lighting: Mandatory  
Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  130.1(a)1 Exception when combined with 130.1(c )1 Exception 3 
Standards Language: 
130.1(a)1:   
All luminaires shall be functionally controlled with manual ON and OFF lighting controls. Each area enclosed by 
ceiling-height partitions shall be independently controlled. 
EXCEPTION to Section 130.1(a)1: Up to 0.2 watts per square foot of lighting in any area within a building may be 
continuously illuminated to allow for means of egress illumination, if: 
A.   The area is designated for means of egress on the plans and specifications submitted to the enforcement agency 
under Section 10-103(a)2 of Part 1; and 
B.   The controls for the egress lighting are not accessible to unauthorized personnel. 
130.1(c)1:    
In addition to lighting controls installed to comply with Sections 130.1(a) and (b),  all installed indoor lighting shall be 
equipped with controls that meet the following requirements: 
A.   Shall be controlled with an occupant sensing control, automatic time-switch control, or other control capable of 
automatically shutting OFF all of the lighting when the space is typically unoccupied; and 
B.   Separate controls for the lighting on each floor, other than lighting in stairwells; and 
C.   Separate controls for a space enclosed by ceiling height partitions not exceeding 5,000 square feet; and 
EXCEPTION to Section 130.1(c)1C: In the following function areas the area controlled may not exceed 20,000 
square feet: Malls, auditoriums, single tenant retail, industrial, convention centers, and arenas, 
D.   Separate controls for general, display, ornamental, and display case lighting. 
EXCEPTION 1 to Section 130.1(c)1: Where the lighting is serving an area that is in continuous use, 24 hours per 
day/365 days per year.  
EXCEPTION 2 to Section 130.1(c)1: Lighting complying with Section 130.1(c)5, or 7. 
EXCEPTION 3 to Section 130.1(c)1: Up to 0.1 watts per square foot of lighting in any area within a building may be 
continuously illuminated, provided that the area is designated for means of egress on the plans and specifications 
submitted to the enforcement agency under Section 10-103(a)2 of Part 1. 
Code misinterpretation/issue:  
It can be confusing to understand that the same exact egress lighting design is to have controls that turn OFF 0.1 
w/sf at end of work day (if not a 24 hour facility) and that 0.1 w/sf can remain on 24 hours a day since it is not 
required to be on an on/off switch.  In addition, the exceptions are all applicable, it is not and either/or situation 
(exception 1 AND exception 2 AND exception 3) 
Proposed solution:  

http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_alteredcomponent.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/sec1410additionsalterationsrepairstoexistingbuildingsthatwillben.htm#table1410dthestandarddesignforanalteredcomponent.htm
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Use language that clearly explains what the lighting design should function as a whole, not bit by bit with no clear 
guidance on how they layer on top of each other.  Suggest pulling out anything to do with egress lighting and address 
it once, and not spread it out over various sections of code.  Include wording within exceptions to address AND 
versus OR: 
EXCEPTION to Section 130.1:  Egress lighting, up to 0.2 watts per square foot of lighting in any area within a 
building may be continuously illuminated to allow for means of egress illumination and will not be required to be 
controlled by area controls of 130.1(a), AND if not exempt from 130.1(c )1, 0.1 w/sf of that lighting must turn OFF 
through use of shut-OFF controls 130.1(c ) when space not typically occupied so that only 0.1 w/sf remains ON. 
 
Name: Marina Chavez, Gabel Associates, LLC 
Specific Code Section:  130.1(a)4 
Standards Language:  

Separately Controlled Lighting Systems. In addition to the requirements in Section 130.1(a)1, 2, and 3:  
A. General lighting shall be separately controlled from all other lighting systems in an area.  
B. Floor and wall display, window display, case display, ornamental, and special effects lighting shall each be 

separately controlled on circuits that are 20 amps or less.  
C. When track lighting is used, general, display, ornamental, and special effects lighting shall each be separately 

controlled. 
Code misinterpretation/issue:  

Wording is confusing. I thought that general, display, ornamental, etc. already needs to be controlled 
separately. Does this mean, when track lighting needs to be separated because it can be more than 20 
amps (from B)? Do all the track lights need to be separated by function? 
 

Name: Marina Chavez, Gabel Associates, LLC 
Specific Code Section:  130.1(b) 
Standards Language:  

Multi-Level Lighting Controls. The general lighting of any enclosed area 100 square feet or larger, with a 
connected lighting load that exceeds 0.5 watts per square foot shall provide multi-level lighting control that 
meets the following requirements: 

Code misinterpretation/issue:  
I feel like this should be an exception to be consistent with the other sections of the code.  

 
Name: Marina Chavez, Gabel Associates, LLC 
Specific Code Section:  Section 130.1(b): Exception 3 and 130.1(c) 6 & 7 
Standards Language:  

EXCEPTION 3 to Section 130.1(b): The areas specified in Sections 130.1(c)6 and 7 are not also required to 
meet the requirements of Section 130.1(b). 

Code misinterpretation/issue:  
Confusing wording 
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Name: Marina Chavez, Gabel Associates, LLC 
Specific Code Section:  130.1(c)2&3 
Standards Language:  

2.  Countdown timer switches shall not be used to comply with the automatic shut-OFF control 
requirements in Section 130.1(c)1. 
EXCEPTION 1 to Section 130.1(c)2: Single-stall bathrooms less than 70 square feet, and closets less than 
70 square feet may use countdown timer switches with a maximum setting capability of ten minutes to 
comply with the automatic shut-Off requirements. 
EXCEPTION 2 to Section 130.1(c)2: Lighting in a Server Aisle in a Server Room, as defined in Section 
100.1, may use countdown timer switches with a maximum setting capability of 30 minutes to comply with 
the automatic shut-OFF requirements. 

3. If an automatic time-switch control, other than an occupant sensing control, is installed to comply with Section 
130.1(c)1, it shall incorporate an override lighting control that: 

A. Complies with Section 130.1(a); and 
B. Allows the lighting to remain ON for no more than 2 hours when an override is initiated. 
EXCEPTION to Section 130.1(c)3B:  In the following function areas, the override time may exceed 2 hours: 
Malls, auditoriums, single tenant retail, industrial, and arenas where captive-key override is utilized. 

Code misinterpretation/issue:  
Can these sections about automatic time-switches be combined? 
 

Name: Marina Chavez, Gabel Associates, LLC 
Specific Code Section:  130.1(c)5 referring to 130.1(c)7 

Standards Language:  
130.1(c)5: 
Areas where Occupant Sensing Controls are required to shut OFF All Lighting. In offices 250 square feet or smaller, 
multipurpose rooms of less than 1,000 square feet, classrooms of any size, and conference rooms of any size, 
lighting shall be controlled with occupant sensing controls to automatically shut OFF all of the lighting when the room 
is unoccupied. 
130.1(c)7: 
Areas where partial OFF occupant sensing controls are required. Lighting installed in the following areas shall meet 
the following requirements instead of complying with Section 130.1(c)1. 
Code misinterpretation/issue:  
Can “instead of complying with Section 130.1(c)1” be added to 130.1(c)5 similarly to subsection 7?  
 
Name: Robert Shearer, NLCAA  
Abstract: 
A problem exists within the Building Energy Standards which can readily cause confusion as to when automatic 
daylight control systems are required to be installed.  
Sections 130.1 (d) 2. D.: EXCEPTION 1 to Section 130.1(d) 2: and 140.6 (d) EXCEPTION 1 to Section 140.6 (d) both 
appear to require modification.  
Taken literally: Section 130.1 (d) 2. D.: EXCEPTION 1 to Section 130.1(d) 2: requires that Skylit and Primary Sidelit 
installed lighting power be summed together to determine whether less than 120 Watts of lighting has been installed 
in both daylit zones combined.  
Taken literally: 140.6 (d) EXCEPTION 1 to Section 140.6 (d): requires that all installed lighting power be summed 
together to determine whether less than 120 Watts of lighting has been installed in the entire Non-residential 
Function Area containing the Secondary Sidelit Zone(s). 
Specific Code Section:   Sections 130.1 (d) 2. D.: EXCEPTION 1 to Section 130.1(d) 2: 
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Standards Language:   
130.1(d)2.D.  EXCEPTION 1 to Section 130.1(d)2: Rooms in which the combined total installed general lighting 
power in the Skylit Daylit Zone and Primary Sidelit Daylit Zone is less than 120 Watts.  
Code misinterpretation/issue: 
It is a common belief that having less than 120 Watts in any daylit zone excepts those installed luminaires from 
automatic daylighting controls; this is actually shown on acceptance testing certificate; NRCA-LTI-03-A: 

 
Proposed solution: 
If the desired exception is indeed that either a Primary Sidelit Zone or a Skylit Zone have less than 120 Watts 
installed – then the word “and” in this code section need be replaced  
with “or” – as shown.  However, this exception is actually for The Entire ROOM!  
130.1(d)2.D.  EXCEPTION 1 to Section 130.1(d)2: Rooms in which the combined total installed general lighting 
power in the Skylit Daylit Zone or Primary Sidelit Daylit Zone is less than 120 Watts.  
So … the actual correction would be:  
130.1(d)2.D.  EXCEPTION 1 to Section 130.1(d)2: Daylit zones in which the combined total installed general lighting 
power in the Skylit Daylit Zone, or the Primary Sidelit Daylit Zone, is less than 120 Watts.  
OR:.  
130.1(d)2.D.  EXCEPTION 1 to Section 130.1(d)2: Skylit Daylit Zones or Primary Sidelit Daylit Zones in which the 
combined total installed general lighting power is less than 120 Watts. 

 
Name: Marina Chavez, Gabel Associates, LLC 

Specific Code Section:  130.1(e) 
Standards Language:  

 (e) Demand Responsive Controls.  
1. Buildings larger than 10,000 square feet, excluding spaces with a lighting power density of 0.5 watts per 

square foot or less, shall be capable of automatically reducing lighting power in response to a Demand 
Response Signal; so that the total lighting power of non-excluded spaces can be lowered by a minimum of 
15 percent below the total installed lighting power when a Demand Response Signal is received. Lighting 
shall be reduced in a manner consistent with uniform level of illumination requirements in TABLE 130.1-A 

Code misinterpretation/issue:  
DOES THIS EXCLUDE ANY SPACE FUNCTION TYPES? Hotel/motel? High-rise residential? 
 
Name: Michael Scalzo, NLCAA  
Specific Code Section:  §130.1(e)1  
Description:  
§130.1(e)1 describes the requirements for Demand Response for buildings larger than 10,000’ when in fact the CEC 
clarified in a Blueprint newsletter March-April 2016, Issue 113 that: 
The area of all altered enclosed spaces is greater than 10,000 square feet, excluding spaces with a lighting power 
density of 0.5 watts per square foot or less (Section 130.1(e)). 
Standards Language:   
Buildings larger than 10,000 square feet, excluding spaces with a lighting power density of 0.5 watts per square foot 
or less, shall be capable of automatically reducing lighting power in response to a Demand Response Signal; so, that 



 

 

 

46 

 

the total lighting power of non-excluded spaces can be lowered by a minimum of 15 percent below the total installed 
lighting power when a Demand Response Signal is received. Lighting shall be reduced in a manner consistent with 
uniform level of illumination requirements in TABLE 130.1-A.  
Code misinterpretation/issue:   
Many projects under 10,000 ft² trigger the requirement of Demand Response because the project is in a building over 
10,000 ft².  
Proposed solution:  
The area of all altered enclosed spaces is greater than 10,000 square feet, excluding spaces with a lighting power 
density of 0.5 watts per square foot or less, shall be capable of automatically reducing lighting power in response to a 
Demand Response Signal; so, that the total lighting power of non-excluded spaces can be lowered by a minimum of 
15 percent below the total installed lighting power when a Demand Response Signal is received. Lighting shall be 
reduced in a manner consistent with uniform level of illumination requirements in TABLE 130.1-A. 
 
Name: Michael Scalzo, NLCAA  
Description:  
§130.1(e)1, NRCA, NA7.6.3 uses the term “total lighting power”/”design illuminance”/full output” which should be 
changed to “design full output” to match what NRCA-LTI-04-A is worded in the Functional Testing procedures.  To 
clarify this test is ALWAYS performed at design full output.  With the introduction of Institutional tuning a project could 
tune their design to 85% and bypass the Demand Response requirements because the project would meet the 15% 
reduction by tuning.  The intent (shown below in red) is to have a 15% reduction of the full design output and this is 
how the ATTCPs have the testing procedures set up.  Consistency in lighting terms are critical for the testing 
procedures when dealing with other entities that do not understand the intent of the code. 
“13.25.      NA 7.6.3 Demand Responsive Controls Acceptance”  
Purpose of the Test  
The purpose of the test is to ensure that the demand responsive control is capable of reducing the power 
consumption of the lighting system to no more than 85 percent of full power (or, if the lighting system is “tuned” to a 
lower output, 85 percent of the tuned output). The test also confirms that the lighting system produced a reasonably 
uniform level of light during a demand response event.”. 
C. Functional Testing 
“Reduce the lighting power to no more than 85 percent of “full output”. Full output is defined in the field test as being 
the output of the lighting system when all manual switches are on, but some luminaires may be dimmed or switched 
below their maximum output because they are “tuned” or because they are controlled by automatic systems such as 
photocontrols and vacancy sensors.” 
Proposed Solution:  
The addition of a new definition would be greatly appreciated (sample below), there are no definitions to the above 
used terms currently that are in the code and NRCA’s:  
“Design Full Output:  The power or luminance level of controlled luminaires after all associated controls have been 
installed, commissioned and calibrated.”  
Specific Code Section:  §130.1(e)1  
Standards Language:   
Buildings larger than 10,000 square feet, excluding spaces with a lighting power density of 0.5 watts per square foot 
or less, shall be capable of automatically reducing lighting power in response to a Demand Response Signal; so that 
the total lighting power of non-excluded spaces can be lowered by a minimum of 15 percent below the total installed 
lighting power when a Demand Response Signal is received. Lighting shall be reduced in a manner consistent with 
uniform level of illumination requirements in TABLE 130.1-A. 
Specific Code Section:  NRCA-LTI-04-A, A - Method 1: Illuminance Measurement 
Form Language:   
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Step 1: Full output test 
A. In each space, select one location for illuminance measurement. The chosen location must not be in a primary or 

secondary skylit or sidelit area, and when placed at the location, the illuminance meter must not have a direct 
view of a window or skylight. If this is not possible, perform the test at a time and location at which daylight 
illuminance provides less than half of the design illuminance. Mark each location to ensure that the illuminance 
meter can be accurately located. 
a. Using the manual switches/dimmers in each space, set the lighting system to design full output. Note that 

the lighting in areas with photocontrols or occupancy/vacancy sensors may be at less than full output, or 
may be off. 

f.    Calculate the reduction in illuminance in the demand response condition, compared with the design full output 
condition. [((line b - line e)- (line d – line e)) /(line b - line e)] 
h.   The area-weighted reduction must be at least 0.15 (15%) but must not reduce the combined illuminance from 
electric light and daylight to less than 50% of the design illuminance in any individual space. 
Step 2: Minimum output test 
e. In each space, the illuminance in the demand response condition must not be less than the illuminance in the 
minimum output condition or 50% of the design illuminance, whichever is less. 
EXCEPTION: In daylit spaces, the illuminance in the demand response condition maybe below the minimum output 
setting, but in the demand response condition the combined illuminance from daylight and electric light must be at 
least 50% of the design illuminance. 
(This should be placed in the below exception in lieu of the existing wording.) 
Specific Code Section:  NRCA-LTI-04-A, A - Method 2: Power Input Measurement. 
Form Language:   
Step 1: Full output test 
a.   Using the manual switches/dimmers in each space, set the lighting system to full output.  Note that the lighting in 
areas with photocontrols or occupancy/vacancy sensors may be at less than full output, or may be off 
e.   Calculate the reduction in lighting power in the demand response condition, compared with the full output 
condition [(b-d)/b 
g.   Calculate the area-weighted average reduction in electric power in the demand response condition, compared 
with the full output condition. The area-weighted reduction must be at least 15% 
Step 2: Minimum output test 
e.   In each space, the electric power input in the demand response condition must not be less than the power input 
in the minimum light output condition or 50% of the design illuminance power input condition, whichever is less. 
EXCEPTION: Circuits that supply power to the daylit portion of enclosed spaces as long as lighting in non-daylit 
portions of the space are not reduced below the lesser of  50% power input leve or the minimum light output 
condition. (This should match the above exception) 
Specific Code Section:  13.25.NA 7.6.3 Demand Responsive Controls Acceptance 
Standards Language:   
Acceptance Criteria  
The demand response system(s) are able to receive and respond to a suitable demand response signal from a utility 
or other provider, or from another building system. Note that the functional test does not actually require a demand 
response signal to be given; it only requires the tester to verify that the system is capable of receiving and 
responding.  
The demand response system is capable of reducing the power consumed by the lighting system to no more than 85 
percent of full output, while preserving adequate uniformity in task areas.  
C. Functional Testing 
The functional test ensures that the demand responsive control can set the lighting to a lower-power condition, in line 
with the requirements set out in Energy Standards, Reference Appendix NA7. 
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1.  Criteria for Passing the Test 
The demand responsive system must: 

 Reduce the lighting power to no more than 85 percent of “full output”. Full output is defined in the field test 
as being the output of the lighting system when all manual switches are on, but some luminaires may be 
dimmed or switched below their maximum output because they are “tuned” or because they are controlled 
by automatic systems such as photocontrols and vacancy sensors. 

 Ensure that the visual conditions for occupants under the demand response condition are still comfortable, 
and allow them to work uninterrupted during the event. When the demand responsive control is activated, 
the output of the lighting system must still be at least half of its output in the “full output” condition. 

 Ensure that light levels do not go below any preset minimums that have been determined, for instance, by 
facilities managers. This is the purpose of the “minimum output test” 

Simulating a Demand Response Event 
If the demand responsive control has a “test mode” that allows the demand response condition to be simulated, this 
is adequate for the Acceptance Test; the tester does not have to confirm that the demand responsive control 
responds to a real signal.  
However, if the control does not have a test mode, then the input signal must be simulated. In some cases this may 
be simple, for instance if the control responds to a contact closure. However, if the control can only be tested by 
providing it with a specific demand response signal, then that signal must be generated during the Acceptance Test. 
Taking Illuminance Measurements 

 Using the illuminance measurement method (Method 1) requires the tester to take two illuminance 
measurements at the same location several minutes apart. This process can incur a high degree of error, 
which can be minimized by observing these precautions: 

 Find easily-repeatable locations. Leave a marker such as a sticky note to record the exact location of the 
illuminance meter, or put the meter in a clearly defined location such as a join between cubicle partitions. 

 Avoid shadows. Shadows can move in between measurements if they’re caused by daylight, and if the edge 
of the shadow falls across the illuminance meter’s sensor, the reading will be very unreliable. 

 Avoid daylit areas. Daylight can vary in brightness significantly in the course of just a few seconds, so place 
the illuminance meter as far as possible from windows, ideally not in direct line of sight. 

 Hold the meter at arm’s length, or squat below the level of the sensor. Many illuminance meters require a 
button to be held in while taking measurements, and your body and head will shade the sensor. Minimize 
the error caused by this effect by holding the meter at arm’s length or by squatting down to remove your 
head and body from the path of the incoming 

Area-Weighting Calculations 
The area-weighting calculations required by the functional test are simple, though the equation on the documents is 
complicated. An example is given below in Table 13-7.  
The following measurements were taken in a building, for the full output test. For convenience, all the daylight 
measurements are zero. 
Table 13-7 
f.    Calculate the reduction in illuminance in the demand response condition, compared with the design full output 
condition. [((line b - line e)- (line d – line e)) /(line b - line e)] 
h.   The area-weighted reduction must be at least 0.15 (15 percent) but must not reduce the combined illuminance 
from electric light and daylight to less than 50 percent of the design illuminance in any individual space. 
Code misinterpretation/issue:   
There are many terms being used in these sections and without definitions.   
Proposed solution:  
Unify the terms and create one definition. Utilize the term throughout the forms and codes. 
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Name: Robert Shearer, NLCAA  
Abstract: 
A problem exists within the Building Energy Standards which can readily cause confusion as to whether or not certain 
PAFs, (Power Adjustment Factors), actually require Acceptance Testing.  
Section 130.4 (a) contains the “Thou Shalt Acceptance Test” requirements.  Two PAFs that appear on the 
Acceptance Testing Certificates do not appear in this section, while one PAF does.  
This …  Section 130.4 (a)  
7. Certifies that lighting systems receiving the Institutional Tuning Power Adjustment Factor comply with Section 
140.6(a)2J and Reference Nonresidential Appendix NA7.7.6.2. 
… clearly states that the new (2016) Institutional Tuning PAF must undergo acceptance testing.  However, no such 
code exists for two other PAFs found on the Certificates of Acceptance:  
140.6 (a) 2. H. “daylight dimming plus OFF”  
140.6 (a) 2. I. “occupant sensing control(s) … in large open plan office areas …” 
Specific Code Section:   130.4(a)  
Standards Language:   
SECTION 130.4 –LIGHTING CONTROL ACCEPTANCE AND INSTALLATION CERTIFICATE REQUIREMENTS  
Nonresidential, high-rise residential and hotel/motel buildings shall comply with the applicable requirements of 
Sections 130.4(a) through 130.4(c).  
(a) Lighting Control Acceptance Requirements. Before an occupancy permit is granted, indoor and outdoor lighting 

controls serving the building, area, or site shall be certified as meeting the Acceptance Requirements for Code 
Compliance in accordance with Section 130.4(a). A Certificate of Acceptance shall be submitted to the 
enforcement agency under Section 10-103(a) of Part 1, that: 

1. Certifies that all of the lighting acceptance testing necessary to meet the requirements of Part 6 is 
completed; 

2. Certifies that the applicable procedures in Reference Nonresidential Appendix NA7.6 and NA7.8 have 
been followed; 

3. Certifies that automatic daylight controls comply with Section 130.1(d) and Reference Nonresidential 
Appendix NA7.6.1; 

4. Certifies that lighting shut-OFF controls comply with Section 130.1(c) and Reference 
Nonresidential Appendix NA7.6.2; 

5. Certifies that demand responsive controls comply with Section 130.1(e) and Reference 
Nonresidential Appendix NA7.6.3; and 

6. Certifies that outdoor lighting controls comply with the applicable requirements of Section 
130.2(c) and Reference Nonresidential Appendix NA7.8; and 

7. Certifies that lighting systems receiving the Institutional Tuning Power Adjustment Factor 
comply with Section 140.6(a)2J and Reference Nonresidential Appendix NA7.7.6.2. 

Code misinterpretation/issue: 
The lack of a firm legal requirement for Acceptance Testing of the two PAFs in question can place a Lighting Controls 
Acceptance Test Technician on “shaky legal ground” should they fail an inspection for either of these. 

Proposed solution: 
The lack of a firm legal requirement for Acceptance Testing of the two PAFs in question can be remedied by 
appending these two lines of code to section 130.4 (a): 

8. Certifies that lighting systems receiving the Daylight Dimming plus OFF Power Adjustment Factor 
comply with Section 140.6(a)2H and Reference Nonresidential Appendix NA7.6.1.2.1 (e) 3. 
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9. Certifies that lighting systems receiving the Occupant Sensing Control Controlling the General Lighting 
in Large Open Plan Office Areas Above Workstations Power Adjustment Factor comply with Section 
140.6(a)2I and Reference Nonresidential Appendix NA7.7.6.1 

 

 

Nonresidential Indoor Lighting:  Prescriptive: New, Additions and Alterations 

Name: Robert Shearer, NLCAA  
Specific Code Section:  140.6 (d) EXCEPTION 1 to Section 140.6 (d): 
Standards Language:   
EXCEPTION 1 to Section 140.6(d): Luminaires in Secondary Sidelit Daylit Zone(s) in areas where the total wattage 
of general lighting is less than 120 Watts. 
Code misinterpretation/issue: 
“Areas” would commonly, (and correctly), be interpreted as “Nonresidential Function Areas”.  So … taken literally:  
Any luminaires in secondary sidelit zones in any “room” will require automatic (prescriptive) daylighting controls if the 
entire “room” or “area” in which the secondary sidelit zone resides contains more than 120 Watts of general lighting.  
This, combined with 130.1 (d) 2., can easily lead to a situation where Secondary Sidelit Daylighting controls are 
required, and Primary Sidelit and Skylit are not. 
Proposed solution: 
If the desired exception is indeed that a Secondary Sidelit Zone have less than 120 Watts installed – then the words 
“in areas where” in this code section need merely be replaced with “in which” – as shown: 
EXCEPTION 1 to Section 140.6(d): Luminaires in Secondary Sidelit Daylit Zone(s) in which the total wattage of 
general lighting is less than 120 Watts. 
 
Name: Rosemary Howley, Gabel Associates, LLC 
Specific Code Section: 141.0(a)1 
Standards Language: 
(a) Additions.  Additions shall meet either Item 1 or 2 below. 
1.   Prescriptive approach. The envelope and lighting of the addition, any newly installed space-conditioning system, 
electrical power distribution system, or water-heating system, any addition to an outdoor lighting system, and any 
new sign installed in conjunction with an indoor or outdoor addition shall meet the applicable requirements of 
Sections 110.0 through 130.5 and Sections 140.2 through 140.9. 
Code misinterpretation/issue: 
It is confusing to refer to “The envelope and lighting of the addition” in the first sentence in 141.0(a)1 which sounds as 
though it means any type of lighting associated with an addition (i.e., indoor, outdoor and/or sign), and then to have 
separate mentions of outdoor lighting and sign lighting. 
 
Name: Rosemary Howley, Gabel Associates, LLC 
Specific Code Section: 141.0(b)2F 
Standards Language: 
Spaces with lighting systems installed for the first time shall meet the requirements of Sections 110.9, 130.0, 130.1, 
130.2, 130.4, 140.3(c) 140.6, and 140.7. 
Code misinterpretation/issue: 
On initial reading “lighting systems installed for the first time” might be thought to include sign lighting, except that 
sign lighting is covered in 141.0(b)2H.  The Standards should clarify that this code section refers to indoor and 
outdoor lighting.   
Proposed solution: 
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Change text to: “Spaces with indoor or outdoor lighting systems installed for the first time …” 
 
Name: Rosemary Howley, Gabel Associates, LLC 
Specific Code Section: 141.0(b)2G 
Standards Language: 
When the requirements of Section 130.1(d) are triggered by the addition of skylights to an existing building and the 
lighting system is not recircuited, the daylighting control need not meet the multi-level requirements in Section 
130.1(d). 
Code misinterpretation/issue: 
Requires looking through all of 130.1(d) to figure out specifically which requirements are excluded.  Someone reading 
141.0(b)2G might decide it means that all of 130.1(d) is excluded, which I don’t think was intended, so the Standards 
should give the specific code section that is excluded.   
Proposed solution: 
Change to specific excluded code section : “.. the daylighting control need not meet the multi-level requirements in 
Section 130.1(d)2Dii.” 
 
Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  141.0(b)2I and J Exception 2 
Standards Language: 
EXCEPTION 2 to Section 141.0(b)2I. In an enclosed space where two or fewer luminaires are replaced or reinstalled. 
Code misinterpretation/issue: 
What if it is a luminaire with multiple light sources (such as track lighting or a chandelier)?  I feel the intent of the 
standards is to not allow these luminaires, but is meant to be 2 fixtures with no more than 2 light sources. 
Proposed solution: 
EXCEPTION 2 to Section 141.0(b)2I. In an enclosed space where two or fewer luminaires with no more than two 
light sources are replaced or reinstalled. 
 
Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  141.0(b)2Iii and Jii 
Standards Language: 
ii.   For alterations where existing luminaires are replaced with new luminaires, and that do not include adding, 
removing, or replacing walls or ceilings along with redesign of the lighting system, the replacement luminaires in each 
office, retail, and hotel occupancy shall have at least 50 percent, and in all other occupancies at least 35 percent, 
lower rated power at full light output compared to the existing luminaires being replaced, and shall meet the 
requirements of Sections 130.1(a)1, 2, and 3, 130.1(c)1A through C, 130.1(c)2, 130.1(c)3, 130.1(c)4, 130.1(c)5, 
130.1(c)6A, and for parking garages 130.1(c)7B. 
Code misinterpretation/issue: 
Is the occupancy set by building type, space type, per the “definition” of Occupancy Types below?  If so, what do you 
do when the spaces do NOT equal 90%?  Is Rated Power Reduction calculated on a space-by-space basis or 
aggregated based on occupancy?  I want to get clarification from the CEC on this on what defines “occupancy” for 
this code section.  We have assumed area by area (example, we had a bank and since they are prominently a “bank 
transaction” category they would be “other” for those areas at 35% reduction, but we told them to be safe for the back 
of house areas that were offices, they needed 50% reduction).  If you look up “occupancy” in the definitions, the 
following information is provided in which you need to know if that is 90% of the building floor areas and then they 
throw in function areas, and it becomes a hot mess. (So my bank example, 60% of the floor area was “financial” and 
40% “office, corridor, bathrooms, conference rooms”……what should it be?  The only thing that makes sense is to 
break it down). 
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NONRESIDENTIAL BUILDING OCCUPANCY TYPES are building types in which a minimum of 90 percent of the 
building floor area functions as one of the following, which do not qualify as any other Building Occupancy Types 
more specifically defined in Section 100.1, and which do not have a combined total of more than 10 percent of the 
area functioning of any Nonresidential Function Areas specifically defined in Section 100.1: 
AUDITORIUM BUILDING is a public building in which a minimum of 90 percent of the building floor area are rooms 
with fixed seating that are primarily used for public meetings or gatherings. 
CLASSROOM BUILDING is a building for an educational institution in which a minimum of 90 percent of the building 
floor area are classrooms or educational laboratories. 
COMMERCIAL AND INDUSTRIAL STORAGE BUILDING is a building for which a minimum or 90 percent of the 
building floor area is used for storing items. 
CONVENTION CENTER BUILDING is a building in which a minimum of 90 percent of the building floor area are 
rooms for meetings and conventions, which have neither fixed seating nor fixed staging. 
FINANCIAL INSTITUTION BUILDING is a building  in which a minimum of 90 percent of the building floor area are 
rooms used for an institution which collects funds from the public and places them in financial assets, such as 
deposits, loans, and bonds. 
GENERAL COMMERCIAL AND INDUSTRIAL WORK BUILDING is a building in which a minimum of 90 percent of 
the building floor area are rooms for performing a craft, assembly or manufacturing operation. 
GROCERY STORE BUILDING is a building in which a minimum of 90 percent of the building floor area is sales floor 
for the sale of foodstuffs. 
LIBRARY BUILDING is a building in which a minimum of 90 percent of the building floor area are rooms use as a 
repository of literary materials, kept for reading or reference such as books, periodicals, newspapers, pamphlets and 
prints. 
MEDICAL BUILDINGS AND CLINIC BUILDINGS are non “I” occupancy buildings in which a minimum of 90 percent 
of the building floor area are rooms where medical or clinical care is provided, does not provide overnight patient 
care, and is used to provide physical and mental care through medical, dental, or psychological examination and 
treatment. 
OFFICE BUILDING is a building of CBC Group B Occupancy in which a minimum of 90 percent of the building floor 
area are rooms in which business, clerical or professional activities are conducted. 
PARKING GARAGE BUILDING is a building in which a minimum of 90 percent of the building floor area is for the 
purpose of parking vehicles, which consists of at least a roof over the parking area enclosed with walls on all 
sides.  The building includes areas for vehicle maneuvering to reach designated parking spaces. If the roof of a 
parking structure is also used for parking, the section without an overhead roof is considered an outdoor parking lot 
instead of a parking garage. 
RELIGIOUS FACILITY BUILDING is a building in which a minimum of 90 percent of the floor area in the building 
floor area are rooms for assembly of people to worship. 
RESTAURANT BUILDING is a building in which a minimum of 90 percent of the building floor area are rooms in 
which food and drink are prepared and served to customers in return for money. 
SCHOOL BUILDING is a building in which a minimum of 90 percent of the building floor area is used for an 
educational institution, but in which less than 90 percent of the building floor area is classrooms or educational 
laboratories, and may include an auditorium, gymnasium, kitchen, library, multi-purpose room, cafeteria, student 
union, or workroom. A maintenance or storage building is not a school building. 
THEATER BUILDING is a building in which a minimum of 90 percent of the building floor area are rooms having tiers 
of rising seats or steps for the viewing of motion pictures, or dramatic performances, lectures, musical events and 
similar live performances 
Proposed solution: 
Provide code language defining “occupancy” for this lighting alteration methodology. 
 

http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_building.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_roof.htm
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Nonresidential Outdoor Lighting: Mandatory, Performance, Prescriptive, Additions and Alterations 
Name: Robert Shearer, NLCAA  
Abstract: 
A problem exists within the Building Energy Efficiency Standards which can readily cause confusion leading to 
outdoor lighting being left energized during nighttime hours.  
Two “short” definitions exist to describe Part-Night Outdoor Lighting Controls in the code …  
From; Section 100.1 (b) “DEFINITIONS … “  
PART-NIGHT OUTDOOR LIGHTING CONTROL is a light sensing and time-based lighting control device or system 
that is programmed to reduce or turn off the lighting power to an outdoor luminaire for a portion of the night.  
From; Reference Appendices, JA1  
Part-Night Outdoor Lighting Control is a time or occupancy-based lighting control device or system that is 
programmed to reduce or turn off the lighting power to an outdoor luminaire for a portion of the night.  
As problematic as these two definitions are, the real problem is found in the expanded definition in section 110.9 (b) 
5.:  
Part-Night Outdoor Lighting Controls, as defined in Section 100.1, shall meet all of the following requirements: 
A. Have sunrise and sunset prediction accuracy within +/- 15 minutes and timekeeping accuracy within five 

minutes per year; and 
B. Have the ability to setback or turn off lighting at night as required in Section 130.2(c), by means of a 

programmable timeclock or motion sensing device; and 
C. When controlled with a timeclock, shall be capable of being programmed to allow the setback or turning off 

of the lighting to occur from any time at night until any time in the morning, as determined by the user. 
Stipulation “A.” alone forces every Part-Night Control to include a high-accuracy astronomical clock in its’ make-up.  
Stipulations “B.” and “C.” use the undefined term “timeclock”.  These combined specifications do not appear to allow 
the use of a photo sensing device or a full-off motion sensor.   
Specific Code Section:   110.9 (b) 5.  
Standards Language:   
Part-Night Outdoor Lighting Controls, as defined in Section 100.1, shall meet all of the following requirements: 

A. Have sunrise and sunset prediction accuracy within +/- 15 minutes and timekeeping accuracy within 
five minutes per year; and 

B. Have the ability to setback or turn off lighting at night as required in Section 130.2(c), by means of a 
programmable timeclock or motion sensing device; and 

C. When controlled with a timeclock, shall be capable of being programmed to allow the setback or turning 
off of the lighting to occur from any time at night until any time in the morning, as determined by the 
user. 

Code misinterpretation/issue: 
Acceptance Testing is now stipulated for Part-Night Outdoor Lighting Controls components.  The components tested 
per NRCA-LTO-02-A are: “time-based” and  “occupancy-based” control types.  As 100.1 now describes the use of a 
“light sensing” control, we must assume that may be a Part-Night system component as well.  Acceptance 
specifications for “time-based” and “occupancy-based” control types are now described in NA7.8.7 and NA7.8.8 of 
the Reference Appendices. 
Proposed solution: 
The definition in 110.9 (b) 5. Needs corrections to include the addition of a “light-sensing” component to Part-Night 
Outdoor Lighting Controls per 100.1 (b).  
Part-Night Outdoor Lighting Controls, as defined in Section 100.1, shall meet all of the following requirements: 

A. When controlled with a light sensing device, shall comply with all applicable provisions of Section 110.9 
(b) 2.and Section 130.2 (c); and 
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B. When controlled with a motion sensing device, shall comply with all applicable provisions of Section 
110.9 (b) 4., and Section 130.2 (c); and 

C. When controlled with an automatic time-switch, shall comply with all applicable provisions of 
Section130.2 (c) 1., and shall have timekeeping accuracy within five minutes per year, and be capable 
of being programmed to allow the setback or turning off of the lighting to occur from any time at night 
until any time in the morning, as determined by the user; and 

D. When controlled with an astronomical time-switch, shall have sunrise and sunset prediction accuracy 
within+/- 15 minutes and timekeeping accuracy within five minutes per year, and be capable of being 
programmed to allow the setback or turning off of the lighting to occur from any time at night until any 
time in the morning, as determined by the user; and 

E. When controlled by a lighting control system, shall comply with all applicable provisions of Section 
110.9 (a) and Section 110.9 (b). 

 
From: Fiona Terreri, Gabel Associates, LLC 
Specific Code Section:  130.2(c)4A and 130.2(c)5A 
Standards Language: 

4.   For Outdoor Sales Frontage lighting, an automatic lighting control shall be installed that meets the 
following requirements: 

A.   A part-night outdoor lighting control as defined in Section 100.1; or 
5.   For Building Facade, Ornamental Hardscape and Outdoor Dining lighting, an automatic lighting control shall be 
installed that meets one or more of the following requirements: 
A.   A part-night outdoor lighting control as defined in Section 100.1; or 
Code misinterpretation/issue: 
Can’t figure out what they mean by part-night outdoor lighting control. Section 100.1 doesn’t clearly state what it is. 
 
From: Fiona Terreri, Gabel Associates, LLC 
Specific Code Section:  130.2(c)3 
Standards Language: 
3.   All installed outdoor lighting, where the bottom of the luminaire is mounted 24 feet or less above the ground, shall 
be controlled with automatic lighting controls that meet all of the following requirements: 
A.   Shall be motion sensors or other lighting control systems that automatically controls lighting in accordance with 
Item B in response to the area being vacated of occupants; and   
B.   Shall be capable of automatically reducing the lighting power of each luminaire by at least 40 percent but not 
exceeding 90 percent, or provide continuous dimming through a range that includes 40 percent through 90 percent, 
and 
C.   Shall employ auto-ON functionality when the area becomes occupied; and 
D.   No more than 1,500 watts of lighting power shall be controlled together. 
EXCEPTION 1 to Section 130.2(c)3: Lighting for Outdoor Sales Frontage complying with Section 130.2(c)4. 
EXCEPTION 2 to Section 130.2(c)3: Lighting for Building Facades, Ornamental Hardscape and Outdoor Dining 
complying with Section 130.2(c)5. 
EXCEPTION 3 to Section 130.2(c)3: Outdoor lighting, where luminaire rated wattage is determined in accordance 
with Section 130.0(c), and which meet one of the following conditions: 
A.   Pole-mounted luminaires each with a maximum rated wattage of 75 watts; or 
B.   Non-pole mounted luminaires with a maximum rated wattage of 30 watts each; or 
C.   Linear lighting with a maximum wattage of 4 watts per linear foot of luminaire. 
EXCEPTION 4 to Section 130.2(c)3: Applications listed as Exceptions to Section 140.7(a) shall not be required to 
meet the requirements of Section 130.2(c)3. 

http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/section1001definitionsandrulesofconstruction.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_facade.htm
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Code misinterpretation/issue: 
Items A-C for Exception 3 read as if these apply to part 3 (luminaires mounted 24 feet or less above the 
ground)…since item A is about pole-mounted luminaires, it is confusing. At first glance, I wanted to ignore this item 
because it had nothing to do with luminaries mounted 24 feet or less about the ground.  
Proposed solution:  
I suggest indenting the items A-C and changing the lettering/bullets to something else to show that these items apply 
to Exception 3. 
 
Name: Robert Shearer, NLCAA  
Abstract: 
A conflict exists between the Building Energy Standards and the Nonresidential Appendices which can readily cause 
confusion as to whether an Outdoor Motion Sensor must reduce lighting power within 30-minutes or 20-minutes after 
the area under control becomes vacant.  
Section 110.9 (b) 4. F. contains the stipulation that “All Occupant Sensing Control types” have a maximum time-out of 
20-minutes.  This includes “Motion Sensor Controls” per 110.9 (b) 4., and “Motion Sensors” per 110.9 (b) 4. B.  
But … Reference Appendices NA7.8.2, Step 2:, (a) stipulates a maximum time-out of 30-minutes for outdoor motion 
sensors; which is incorrect.  
Both NRCA forms concerning Shut-OFF controls stipulate 20-minutes maximum, whether indoors or outdoors. 
Specific Code Section:  NA7.8.2 Motion Sensor Functional Testing 
Standards Language:   
NA7.8.2 Motion Sensor Functional Testing, Step 2:  

(a) Lights controlled by the sensor reduces light output within a maximum of 30 minutes from the start of an 
unoccupied condition. 

Code misinterpretation/issue: 
Lighting Controls Acceptance Test Technicians use the specifications for acceptance testing found in the Reference 
Joint Appendices.  These individuals are actually defined this way in section 10-102-Definitions.  Therefore, they will 
see this – and it is incorrect.  
The trailing “s” in “reduces” is also a grammatical error.  
Proposed solution: 
Correct the time-out specification in the Reference Nonresidential Appendix NA7.8.2.  
NA7.8.2, Step 2:  

(a) Lights controlled by the sensor reduce light output within a maximum of 20 minutes from the start of an 
unoccupied condition. 

 
 
Miscellaneous 
Name: Rosemary Howley, Gabel Associates, LLC 
Specific Code Sections: 100.1, 130.1(b), 130.1(d), 140.6, 141.0(b)2G 
Standards Language: 
100.1:  
AUTOMATIC MULTI-LEVEL DAYLIGHT CONTROL adjusts the luminous flux of the electric lighting system in either 
a series of steps or by continuous dimming in response to available daylight. This kind of control uses one or more 
photosensors to detect changes in daylight illumination and then automatically adjusts the electric lighting levels in 
response. 
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130.1(b):  Multi-Level Lighting Controls.  (and following text) 
130.1(d)2Dii:  
Automatic daylighting controls shall provide functional multilevel lighting having at least the number of control steps 
specified in TABLE 130.1-A. 
EXCEPTION 1 to Section 130.1(d)2Dii: Controlled lighting having a lighting power density less than 0.3 W/ft2 is not 
required to provide multilevel lighting controls. 
140.6(a)2G:  
Lighting controls used to qualify for a PAF shall be designed and installed in addition to manual, multilevel, and 
automatic lighting controls … 
141.0(b)2G:   
When the requirements of Section 130.1(d) are triggered by the addition of skylights to an existing building and the 
lighting system is not recircuited, the daylighting control need not meet the multi-level requirements in Section 
130.1(d). 
Code misinterpretation/issue: 
There is inconsistent spelling of “multi-level” versus “multilevel” in sections 100.1, 130.1(d), 140.6 and 141.0(b)2G 
and in other Energy Commission documents. Since 100.1 uses  
“multi-level” in the definitions that should probably be the standard version through all Energy Commission 
documents. 
Proposed solution: 
Change instances of “multilevel” to “multi-level”. 
 
Name: Ted M. Tiffany, Guttmann & Blaevoet 
Specific Code Section:  ACM Issues  
General comments 
ACM baselines should follow prescriptive allowances for: 

 Domestic hot water system types, gas vs. heat pump and should not penalize storage type systems with solar.  

 Heat pumps should be compared to heat pumps not gas based systems. The TDV equations skew performance 
comparison even in a zero net energy building.  Follow ASHRAE 90.1 system mapping with alternates for 
electrified buildings.   

 
Name: Hwakong Cheng, Taylor Engineering 
Specific Code Section:  141.0(b)2 
Standards Language: 
Prescriptive approach. The altered components of the envelope, or space conditioning, lighting, electrical power 
distribution and water heating systems, and any newly installed equipment serving the alteration, shall meet the 
applicable requirements of Sections 110.0 through 110.9, Sections 120.0 through 120.6, and Sections 120.9 through 
130.5 
Code misinterpretation/issue:  
Read by itself, this paragraph implies that alterations following the prescriptive path only need to follow the 
requirements in the referenced sections. However, there are numerous subparagraphs that also include 
requirements that apply to alterations following the prescriptive path. 
Proposed solution:  
Change text to: “Prescriptive approach. The altered components of the envelope, or space conditioning, lighting, 
electrical power distribution and water heating systems, and any newly installed equipment serving the alteration, 
shall meet the applicable mandatory requirements of Sections 110.0 through 110.9, Sections 120.0 through 120.6, 
and Sections 120.9 through 130.5, and the applicable prescriptive requirements in 141.0(b)2A through 141.0(b)2P:” 
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Name: Hwakong Cheng, Taylor Engineering 
Specific Code Section:  10-102 - Definitions 
Standards Language: 
“Packaged” vs. “Unitary” 
Code misinterpretation/issue:  
The words packaged and unitary are used throughout the standard but are not defined or differentiated.  
Proposed solution:  
Provide definitions and consistency in terminology. 90.1 defines packaged terminal air conditioners, packaged 
terminal heat pumps, unitary cooling equipment and unitary heat pumps. 
 
Name: Hwakong Cheng, Taylor Engineering 
Specific Code Section:  Section titles throughout 
Standards Language: See below. 
Code misinterpretation/issue:  
The section titles are inconsistent in the use of the words “Mandatory” vs “Prescriptive”. For example, Section 120.1 
is titled “Requirements for Ventilation” whereas 120.7 is titled “Mandatory Insulation Requirements” even though both 
sections are mandatory. Similarly, Section 140.6 is titled “Prescriptive Requirements for Indoor Lighting” whereas 
140.7 is titled “Requirements for Outdoor lighting” but both sections contain prescriptive requirements. It would 
greatly improve the clarity of the standard, particularly when viewed through bookmarks and table of contents, if the 
section titles were consistent.  
Proposed solution:  
Change the Section titles as follows: 
SECTION 110.5 – MANDATORY NATURAL GAS CENTRAL FURNACES, COOKING  
EQUIPMENT, AND POOL AND SPA HEATERS: PILOT LIGHTS PROHIBITED 
SECTION 120.1 – MANDATORY REQUIREMENTS FOR VENTILATION 
SECTION 120.2 – MANDATORY REQUIRED CONTROLS FOR SPACE-CONDITIONING SYSTEMS 
SECTION 120.3 – MANDATORY REQUIREMENTS FOR PIPE INSULATION 
SECTION 120.4 – MANDATORY REQUIREMENTS FOR AIR DISTRIBUTION SYSTEM  
DUCTS AND PLENUMS 
SECTION 120.5 – MANDATORY REQUIRED NONRESIDENTIAL MECHANICAL  
SYSTEM ACCEPTANCE 
SECTION 120.8 – MANDATORY NONRESIDENTIAL BUILDING COMMISSIONING  
SECTION 140.7 – PRESCRIPTIVE REQUIREMENTS FOR OUTDOOR LIGHTING   
SECTION 140.8 – PRESCRIPTIVE REQUIREMENT S FOR SIGNS   
 
Commissioning 
 
Name: Gina Rodda, Gabel Associates, LLC 
Specific Code Section:  141.0 
Standards Language: 

Additions, alterations, and repairs to existing nonresidential, high-rise residential, and hotel/motel buildings, 
existing outdoor lighting for these occupancies, and internally and externally illuminated signs, shall meet 
the requirements specified in Sections 100.0 through 110.10, and 120.0 through 130.5 that are applicable to 
the building project … 

Code misinterpretation/issue: 
Section 120.8 Is not applicable to additions and alterations, but this language has led many to believe that 
Commissioning is now required for all additions and alterations.  Get rid of 120.8. 

http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_hotelmotel.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_outdoorlighting.htm
http://energycodeace.com/site/custom/public/reference-ace-2016/Documents/gloss_building.htm
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Proposed solution: 
Change text to:  “… and 120.0 through 120.7 and 120.9 through 130.5 that are applicable …”  

 
Name: Ted M. Tiffany, Guttmann & Blaevoet 

Specific Code Section:  120.8 
Standards Language:  
SECTION 120.8 NONRESIDENTIAL BUILDING COMMISSIONING 
Nonresidential buildings with conditioned space of 10,000 square feet or more shall comply with the 
applicable requirements of Sections 120.8(a) through 120.8(i) in the building design and construction 
processes. All building systems and components covered by Sections 110.0, 120.0, 130.0, and 140.0 shall 
be included in the scope of the commissioning requirements in this Section, excluding those related solely 
to covered processes. Nonresidential buildings with conditioned space of less than 10,000 square feet shall 
comply with the design review requirements specified in Sections 120.8(d), and shall include any measures 
or requirements necessary for completing this review in the construction documents in a manner consistent 
with Section 120.8(e). 
Code misinterpretation/issue: 
Clarify language here to include the word “new buildings” so that this section does not read like it does right 
now which suggests this could apply to existing buildings as well.  CEC Blueprint clarified the intent recently 
was to just include new buildings here.  The 2013 Standard language included the word “new” and not sure 
why that was changed in the 2016 version.   
 


