Standard 189.1 - Standard for the Design of High-Performance ASHRAE Green Buildings - Draft for proposed Appendix on Climate Resiliency 
This document outlines a structure for a new normative appendix on climate resilience criteria to modify ASHRAE Standard 189.1. This appendix is intended to provide a framework for jurisdictions to require resilience requirements in response to identified hazards such as grid disruption, extreme heat, extreme cold, wildfire, water management, and air quality. 
The framework is structured with sections related to different hazard categories (hazard sections), which are identified in a table in Section RA3, with an indication for which building type the hazard section is applicable to, and space for jurisdictions to indicate which applicable building types they are requiring compliance with. An informative table and note is included that provides jurisdictions with directions for how they could link the requirements for hazard sections based on national, regional, or local resources related to hazard risk exposure that may vary throughout the jurisdiction. This would allow a jurisdiction to reference a hazard risk exposure tool, such as the FEMA National Risk Index, and identify a triggering exposure threshold above or beyond which a building project of the applicable occupancy category would need to meet the hazard section requirements. 
The hazard sections are structured to reference both resilience criteria that is integral to standard 189.1, and highlight it as applicable and mandatory, sometimes with modifications, as well as new criteria that pulls from leading industry research and best practices related to the specific hazard categories. While it may seem redundant to reiterate mandatory criteria from the main body of the standard, the proposers feel it is appropriate to reference as in some cases these are JOs, and in others jurisdictions may adopt 189.1 with weakening amendments or opt to reference the resilience appendix through state programs where it would be necessary to reference out to the applicable resilience measures embedded within the main body of the standard. 
The current proposal provides criteria related to grid disruption, extreme heat, and extreme cold, with some cross referencing of how these sections can be used together and influence each other, but provides a roadmap for how additional hazard categories and resilience criteria could be integrated into both the main body of the standard and the resilience appendix in a coordinated and consistently applicable manner. The overarching intent is an adaptive framework that allows for the leverage of existing criteria in the main body of the standard that address resilience hazard categories, allows for the flow of new requirements into the appendix, and the flow of requirements from the appendix to the main body of the standard while still maintaining the “completeness” of resilience as it applies to the hazard categories, and that allows for the addition of future hazard and resilience categories aligned with industry best practice. 
[image: ]
Details on specific criteria within the appendix: 
1. Section RA4: In this proposal, Section RA4 Grid Disruption focuses on Group R (residential occupancy) buildings at this time, and provides requirements related to the provision of emergency power systems to serve critical loads, identifies critical loads, and requirements for certain functionality, controls, and performance requirements of critical loads. It provides two compliance pathways - a prescriptive and performance path. 
a. The prescriptive path follows on two studies completed by NBI and partners into the energy storage sizing criteria related to comply with the emergency power and critical load requirements in Connecticut, based on the Draft CT-Climate Resilient Energy Code. The worst-case (higher) storage capacity requirements from those studies were taken for both those studies. Climate zone adjustment factors derived from DOE Prototype modeling completed by PNNL have been developed by NBI in order to translate energy use in buildings across climate zones, and were applied to the results for the storage sizing to develop storage sizing factors for each climate zone. The on-site solar requirements reflect “max-tech” installation capacity for building roof area - 6.75W/SF, and reflects the benefits of solar+storage in maximizing storage capacity and prolonging the provision of emergency power to critical loads during a loss of primary power. 
i. There are two tables in the prescriptive section. One table reflects code minimum envelopes and systems, and one reflects projects that comply with either RA5 or RA6, which introduce additional passive and high performance envelope criteria that reduces building loads for heating and cooling energy usage. 
b. The performance pathway allows sizing of emergency power systems based on simulation of the building during a loss of primary power, and uses the results of the simulation to size the emergency power system. The simulation guidelines provide metrics and targets related to habitable internal thermal conditions, and the procedure for setting up the model, and post-processing results. 
c. Section RA4 requires emergency power to heating, cooling, ventilation, lighting, electrical outlets,  refrigeration for medicine, and pumps needed to circulate potable water to water closets and outlet access points, for certain areas of the building. The areas of the building served with emergency power to these loads need to meet certain area requirements per building design occupant (35 SF/occupant), and defines design occupant as the # of bedrooms + the # of units - which is consistent with occupancy calculations in ANSI/ICC/RESNET Standard 301. The space area per occupant requirements are consistent with FEMA shelter planning guidance for standard occupancy and for occupants requirement special assistance. 
d. The duration criteria of 48 hours follows on significant research by the external coordination group that developed this proposal, as well as results of the impact analysis performed by PNNL and through IIJA technical assistance, and American Microgrid Solutions, for the development of the Draft CT-Climate Resilient Energy Code. 48 hours reflects a 90% percentile grid outage event, and was demonstrated to have a roughly breakeven NPV in that context when participating in the local load management and DR programs, and when paired with on-site PV of 6.75W/SF. This makes progress towards minimum emergency sizing requirements that provide durable value to the building and owner both in terms of financial viability, but also in terms of resilience benefits for occupants. 
e. The thermal conditions boundaries established for the simulation guidance follow significant research into health during acute and chronic exposure to extreme heat. The research in this area is a growing body of knowledge, and is far from conclusive in regards to what temperature and humidity thresholds are associated with what risks, as factors such as co-morbidities, age, and sensitivities of occupants, but it points to increased risk as temperature and humidity increase and as exposure to these elevated levels increase. The thresholds address the disparities in this by providing two thresholds for both sensitive and standard occupancy profiles. 
f. Commissioning: 
g. Owner, operator, and occupant emergency management and procedures manuals: 
2. Section RA5: Provides requirements for extreme heat, many of which cross reference existing JOs and requirements in the main body of 189.1. The intent of directly cross referencing is to ensure projects complying with only the appendix as referenced through a third party program, or jurisdictions adopting with adoption of 189.1 know that these JO’s are targeted towards extreme heat performance. 
3. Section RA6: Provides requirements for extreme cold. These requirements primarily focus on improved envelope R/U value performance, and enhanced air leakage requirements. 
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Section RA1 General. 
RA1.1 Scope. This section outlines requirements for resilience. The focus is on ensuring occupant safety, and the provision of emergency power to critical systems necessary to maintain habitable conditions throughout grid disruption during heat and cold events.
Section RA2 Definitions
RA2.2 Definitions
Critical Loads. 
Emergency Power. Power provided from an emergency power system. 
Emergency Power System. A system capable of and configured to automatically generate and deliver power during a loss of primary power. 
Emergency Power Mode. An altered operational pattern for buildings that reflects the spaces, systems, and loads served by emergency power. 
Overheating Degree Hours: The cumulative degree-hours during which indoor dry-bulb temperature exceeds the upper temperature threshold over an evaluation period. 
Overcooling Degree Hours: The cumulative degree-hours during which indoor dry-bulb temperature is below the lower temperature threshold over an evaluation period. 
Section RA3 Compliance 
RA3.1 Compliance. Building projects shall comply with hazard criteria for building occupancy categories as indicated by the jurisdiction in Table RA3.1. 
TABLE RA3.1 Requirements Determined by the Jurisdiction
	Section
	Hazard
	Applicable Building Types

	RA4
	Grid Disruption
	___ Group R


	RA.5
	Extreme Heat
	___ Group R

	RA.6
	Extreme Cold
	___ Group R

	RA.x
	RESERVED
	

	RA.x
	RESERVED
	

	RA.x
	RESERVED
	

	RA.x
	RESERVED
	



Informative Note: Local jurisdictions may implement a process for projects to evaluate their local site conditions that may present unique hazards that are not reflective of the broader regional hazard exposure, and that may necessitate additional compliance criteria. This can be structured to use a risk assessment tool or process that results in an identified hazard exposure level, and the jurisdiction can set a risk exposure threshold that would trigger additional sections requirements. It is recommended that jurisdictions select either Extreme Heat or Extreme Cold in addition to Grid Disruption, based on predominant heating/cooling climate conditions. In mixed climates, it may be appropriate to select both Extreme Heat and Extreme Cold conditions to ensure buildings are addressing the potential for grid disruption during both winter storms and summer heat waves.

Informative Table: REQUIREMENTS DETERMINED BY HAZARD RISK ASSESSMENT
	SECTION TITLE
	RISK ASSESSMENT TOOL
	TRIGGERING HAZARD EXPOSURE THRESHOLD

	RA4 Grid Disruption
	Reserved
	Reserved

	RA5 Extreme Heat
	FEMA National Risk Index – Heat Wave
	Moderately High

	RA 6 Extreme Cold
	FEMA National Risk Index – Cold Wave
	Moderately High

	RESERVED
	
	

	RESERVED
	
	

	RESERVED
	
	

	RESERVED
	
	


Section RA4 Grid Disruption
Grid Disruption Provisions
RA4.1 Group R Building Systems 
Group R buildings shall comply with RA4.1.1 through RA4.1.4.6. 
RA4.1.1 Residential Emergency Power Systems. One or more emergency power system(s) shall be provided and located above the 500-year floodplain or at least 3 feet above the 100-year floodplain. A means of access to the emergency power system controls shall be provided and located above the be 500-year floodplain or at least 3 feet above the 100-year floodplain. The emergency power system shall comply with the applicable requirements of International Building Code Section 2702, in addition to the requirements of this section. 

RA4.1.1.1 Load Duration. One or more emergency power systems shall be designed to provide the required power to connected loads in order to maintain habitable thermal conditions as identified in Table RA 4.1.1.1.2(1) for a minimum duration of 48 hours, consistent with an NFPA 110 Class X Type 120 EPSS, or NFPA 111 Type 10 Class X SEPSS, by meeting the requirements of RA4.1.1.1.1 or RA4.1.1.1.2. 

RA4.1.1.1.1 Prescriptive Sizing 
Emergency power systems shall be sized to meet the solar photovoltaic and energy storage system capacity criteria in Table RA4.1.1.1.1(1) or shall have on-site generation capacity and fuel storage capable of meeting the load of connected systems for a minimum duration of 48 hours. Where heating dominated projects comply with RA5 or cooling dominated climates comply with RA6 they may comply  by meeting the solar photovoltaic and energy storage system capacity criteria in Table RA4.1.1.1.1(2)

Table RA4.1.1.1.1(1) Photovoltaic and Energy Storage Requirements for Buildings Meeting the Most Recent Version of 90.1
	Climate Zone
	Rated PV DC Wattage per Square Foot of Roof Area (W/SF)
	Rated Energy Storage System Energy Capacity per Square foot of Conditioned Floor Area (Wh/SF)

	CZ 1A
	6.75
	12.5

	CZ 2A
	6.75
	12.0

	CZ 2B
	6.75
	11.9

	CZ 3A
	6.75
	12.0

	CZ 3B
	6.75
	11.6

	CZ 3C
	6.75
	10.0

	CZ 4A
	6.75
	12.8

	CZ 4C
	6.75
	11.3

	CZ 5A
	6.75
	13.8

	CZ 5B
	6.75
	12.4

	CZ 5C
	6.75
	11.1

	CZ 6A
	6.75
	15.6

	CZ 6B
	6.75
	13.8

	CZ 7
	6.75
	16.0

	CZ 8
	6.75
	17.8



Table RA4.1.1.1.(2) Photovoltaic and Energy Storage Requirements for Buildings Meeting the Most Recent Version of ASHRAE 90.1 and RA5 or RA6. 

	Climate Zone
	Rated PV DC Wattage per Square Foot of Roof Area (W/SF)
	Rated Electric Energy Storage System Energy Capacity per Square foot of Conditioned Floor Area (Wh/SF) 

	CZ 1A
	6.75
	7.5

	CZ 2A
	6.75
	7.2

	CZ 2B
	6.75
	7.1

	CZ 3A
	6.75
	7.2

	CZ 3B
	6.75
	7.0

	CZ 3C
	6.75
	6.0

	CZ 4A
	6.75
	7.7

	CZ 4C
	6.75
	6.8

	CZ 5A
	6.75
	8.3

	CZ 5B
	6.75
	7.4

	CZ 5C
	6.75
	6.7

	CZ 6A
	6.75
	9.4

	CZ 6B
	6.75
	8.3

	CZ 7
	6.75
	9.6

	CZ 8
	6.75
	10.7




RA4.1.1.1.2 Performance Sizing. 
Building projects shall complete simulation analysis demonstrating, through dynamic building performance simulations conducted under historical weather conditions or future weather scenarios approved and required by the authority having jurisdiction (AHJ) , that the building can maintain the mandatory thermal conditions specified in Table RA4.1.1.1.2 (1) for a continuous 7-day period that includes a 2-day loss of primary power during extreme weather events - specifically, a heatwave or cold snap. Simulations shall be configured to reflect emergency power mode as identified in Table RA 4.1.1.1.2 (2). 
Informative Note:
Current best practice is to use current TMY data and a mid- or late-century with a medium- or high-emissions scenario. AHJ’s looking to identify the range of conditions that a building project may be subject to may require both current TMY data and future climate weather files for analysis. Future climate weather file results can be incorporated into manuals provided to the building owner to inform equipment selection and replacement at the end of useful lifetimes. While projects may opt to design for historical weather/climate conditions, assessing future conditions can support additional considerations for the allocation of space and electrical capacity to support systems that may be required to meet future conditions. 
Informative table: Future Climate Weather Files
Source	Details
	Argonne National Laboratory	Climate-adjusted future typical meteorological year (TMY) weather files derived using global climate model projections. Includes two emissions scenarios - RCP4.5 and RCP8.5 - across two 10-year periods (2045-2054 and 2085-2094). Files are provided in EnergyPlus-compatible formats
CIBSE/UK Met Office	Future Typical Reference Year (TRY) and Design Summer Year (DSY) weather files developed under the UK Climate Projections program. Includes UK Climate Projections 2018 (UKCP18) projections for the 2030s, 2050s, and 2080s.
The Pacific Climate Impacts Consortium	Future-shifted EPW weather files for Canada based on CWEC2020 baseline, adjusted using CMIP6 climate projections. Includes low (SSP1-2.6), moderate (SSP2-4.5), and high (SSP5-8.5) emissions scenarios for multiple future time periods (2040s–2080s).


Table RA4.1.1.1.2 (1) Thermal Conditions
	Thermal Design Condition
	Thermal Condition Limits for Buildings With Standard Occupancy
	Thermal Condition Limits for Buildings With Sensitive Population Occupancy
	Threshold (SET Degree Hours)

	Overheating
	82°F(xC°)
	78°F
	216

	Overcooling
	55°F(xC°)
	62°F 
	216



Table RA4.1.1.1.2 (2) Simulation Guidelines for Emergency Power Mode in Group-R Buildings
	Modeling Approach
	The building energy model shall be configured according to ASHRAE 90.1 Appendix G Table G3.1, proposed building performance column, unless otherwise specific in this appendix

	Weather Data Sources
	· Current and Historical Conditions: When using historical weather conditions, typical Meteorological Year (TMY or TMYx) files from the U.S. Department of Energy or Climate.OneBuilding.Org shall be used to represent current and historical weather conditions. 
· Future Conditions: Where the authority having jurisdiction (AHJ) approves or requires the use of future weather scenario data, climate projections shall be based on locally adopted scenarios or CMIP6 Shared Socioeconomic Pathways (SSP2-4.5 and SSP5-8.5) for 2050 and 2100 time slices, or equivalent regional datasets.
· Each submission shall identify: the data source, station ID, geographic coordinates, scenario and time period, and file name (e.g., EPW).


	Occupancy, Lighting, Ventilation, and Equipment Schedules for Resilience Hub Mode
	· Heating, cooling, ventilation, lighting, plumbing, and building electrical systems provided with power shall be modeled according to RA4.1.2 through RA4.1.4.6. 
· Occupant density shall be modeled as the number of dwelling or sleeping units plus the number of bedrooms.  
Continuous (24 h) occupancy with 1.0 met daytime (07:00–22:00) and 0.8 met during sleeping period (22:00–06:00). 
· Lighting shall be modeled  at 4 W/m² between 07:00–22:00 to reflect minimal functional lighting in emergency power mode, and reduced to 1 W/m² overnight for egress and safety lighting only.
· Plug and equipment loads shall be modeled at 5.7 W/m² between 07:00–22:00 for essential fans, communications and device charging, and reduce to 2 W/m² after 22:00.Common area outdoor-air supply equal to ASHRAE 62.1 “dormitory/shelter” category, maintained continuously; may rely on natural or low-power mechanical ventilation as modeled. 
· Dwelling unit outdoor-air supply shall be according to ASHRAE 62.2, maintained continuously. 

	Occupant Behavior
	
Operable windows shall be modeled to be opened when all of the following conditions are satisfied:
a) Outdoor temperature is  at least 4 °F lower than the indoor temperature indicating meaningful potential for passive heat rejection
b) Outdoor temperature is between 62 °F and 82°F 
Operable windows shall be assumed to be closed when any of the following conditions apply:
a) Outdoor temperature is at least 4 °F higher than the indoor temperature
b) Outdoor temperature exceeds 82 °F
c) Indoor temperature falls below minimum overcooling thermal thresholds
Modeling limitations: Window opening shall be modeled using binary logic (open/closed), without probabilistic or continuous modulation. Unless otherwise justified, window opening airflow shall be limited to 0.5–2.0 air changes per hour (ACH) for occupied zones, consistent with single-sided or cross-ventilation under low-wind conditions.
Manual shading devices may be assumed to be deployed when:

 a) Direct solar radiation is incident on the fenestration
b) Outdoor temperature is at least 4 °F  higher than the indoor temperature
Manual shading devices shall be assumed to be retracted when direct solar radiation is not incident on the fenestration, or when solar gains are beneficial, defined as periods when indoor temperature is below the thermal threshold and outdoor temperature is at least 4 °F lower than the indoor temperature.
Modeling limitations:
 Manual shading shall be modeled using binary deployed/retracted logic, represented as a temporary reduction in fenestration SHGC. No assumption shall be made regarding optimal, continuous, or anticipatory shading behavior.


	Post-Processing Results and Thermal-Resilience Metrics

	Modeling software shall be capable of reporting hourly indoor air temperature, operative or Standard Effective Temperature, and outdoor-air delivery per zone.
Post-processing shall include:
1. Thermal-threshold compliance hours within section RA4.1.1.1.2.(2) temperature limits, hours of exceedance, longest continuous exceedance, and time-to-first exceedance after outage start.

2. Degree-hours of exceedance (optional): sum of Δ above/below limits for each zone.

3. Ventilation performance: hourly outdoor-air delivery (cf m or L/s) and percent of ASHRAE 62.1 minimum; document periods below minimum and cause (e.g., system off or insufficient wind).




RA4.1.1.1.2.1 Simulation Software. A dynamic thermal simulation tool compliant with ASHRAE Standard 140-2020 shall be used to perform analysis, supporting hourly time step simulation, dynamic thermal mass modeling, and multi-zone building configurations.

RA4.1.1.1.2.2 Weather data input. Thermal performance shall be evaluated using historical Typical Meteorological Year (TMY) weather data and/or future climate projections as approved or required by the authority having jurisdiction (AHJ)  with data sources specified in Table RA4.1.1.1.2 (2).

RA4.1.1.1.2.3. Boundary Conditions. Simulations shall assume no active heating, cooling, ventilation, and electrical load operation except those provided with emergency power. The simulation shall assume no adaptive occupant behavior, except for the use of operable windows and shading devices included as part of the building design as configured according to Table RA 4.1.1.1.2(2). 

RA4.1.1.1.2.4 Selection of 7-day analysis period. To identify this most thermally stressful 7-day period (hot or cold week), the analysis shall evaluate each possible 7-day window of the 365 days in the weather file. For overheating risk, the cumulative overheating degree-hours in each 7-day window shall be computed based on an upper indoor limit of 28 °C (82 °F), where only outdoor hours exceeding this threshold contribute to the overheating metric. For overcooling risk, the cumulative overcooling degree-hours in each 7-day window shall be computed based on the lower indoor limit of 12.2 °C (54 °F), where only outdoor hours falling below this threshold contribute to the overcooling metric. The 7-day window with the highest total overheating or overcooling degree-hours shall be selected as the representative hot or cold week, respectively. 

RA 4.1.1.1.2.5 Simulation Start and Duration: Each simulation shall be conducted over a continuous 7-day (168-hour) period. The simulation shall begin on the day preceding the most thermally stressful period in the selected weather file. For overheating risk analysis, the simulation shall start the first day of the identified 7-day period with the highest total outdoor overheating degree-hours. For overcooling risk analysis, it shall start the first day of the identified 7-day period with the highest total outdoor overcooling degree-hours. The first 24 hours (Hours 0–24) shall represent normal building operation with active HVAC and ventilation systems. A simulated power outage shall begin at Hour 24 and persist for a minimum of 48 hours (Hours 24–72). Thermal resilience performance shall be evaluated throughout the entire 168-hour period to capture both immediate and delayed thermal impacts on indoor environmental conditions. 

RA4.1.2 Resilient Heating and Cooling Systems. Buildings emergency power shall be provided to heating and cooling systems serving common area spaces totaling not less than 35 square feet per building occupant, a combination of dwelling unit and sleeping unit spaces of not less than 35 square feet per dwelling and sleeping unit occupant, or any combination thereof. Occupancy shall be calculated as the number of dwelling or sleeping units plus the number of bedrooms. Where emergency power is provided to dwelling units and sleeping unit spaces, it shall be provided to each dwelling unit and sleeping unit areas calculated based on the unit occupancy. Heating and cooling systems provided with emergency power according to this section and the spaces they serve shall be located above the 500-year floodplain or at least 3 feet above the 100-year floodplain. 
Where the building is serving occupants who require special assistance, the square feet per building occupant requirement shall be 81. 

RA4.1.2.1 Resilient Heating and Cooling Controls. Each heating and cooling system provided with emergency power according to 11.4.3 shall be provided with set point controls capable of and configured to automatically adjust the zone operating set points by a minimum of 4°F (2°C) from the normal setpoint in response to a loss of primary power. Set points shall not be configured to automatically adjust outside of the thresholds established in Table RA4.1.1.1.2 

RA4.1.3 Resilient Ventilation Systems. Buildings common area and dwelling unit and sleeping unit spaces served with heating and cooling according to RA4.1.2 shall be provided with a balanced energy or heat recovery outdoor air ventilation system. The system shall have an enthalpy recovery ratio of not less than 50 percent at cooling design condition and not less than 60 percent at heating design condition or a sensible recovery efficiency (SRE) that is not less than 65 percent at 32°F (0°C). Ventilation systems provided with emergency power according to this section shall be located above the 500-year floodplain or at least 3 feet above the 100-year floodplain. 

RA4.1.3.1 Resilient Ventilation System Controls. Each ventilation system provided with emergency power according to 11.4.4 shall be provided with variable speed controls capable of automatically adjusting the airflow to between 0 percent and 150 percent of the design minimum airflow. The system shall be capable of and configured to operate on temperature or enthalpy controlled bypass. 

RA4.1.4. Resilient Electrical Systems. Common area and dwelling and sleeping unit spaces served with heating and cooling according to RA4.1.2 shall provide emergency power to a minimum of (1) 15-amp electrical outlet per design occupant. These outlets shall be permanently visually identified as being served with emergency power.  

RA4.1.4.1 Refrigeration for Medicine. Emergency power shall be provided to refrigeration equipment for the purposes of storing medicine. Refrigeration equipment served with emergency power shall be located in a common area accessible to all residents, or shall be located in each dwelling and sleeping unit. 

RA4.1.4.2 Pumps for Potable and Water Closet Water. Where pumps are required to deliver potable water and water to water closets to spaces served with heating and cooling according to RA4.1.2, those pumps shall be served with emergency power. 

RA4.1.4.3 Resilient Lighting Systems. Emergency power shall be provided to lighting systems in common area and dwelling and sleeping unit spaces served with heating and cooling according to RA4.1.2. Lighting facilities shall be arranged to provide illumination that is not less than an average of 1 footcandle (11 lux) and a minimum at any point of 0.1 footcandle (1 lux) measured in the space. 

RA4.1.4.4 Life-safety Alert Systems. 
Reserved. 
RA4.1.4.5 Elevators and Accessibility Requirements. 
Reserved. 
RA4.1.4.6 Resilient Electrical System Controls. Where additional loads are provided with emergency power beyond those minimally required to be provided with emergency power according to RA4.1, load shedding controls shall be provided and capable of and configured to shed the additional connected loads based on emergency power system power output, state of charge, or any combination thereof, as necessary to maintain power to critical loads for a minimum duration of 48 hours.  
RA4.2 Commissioning. Building projects shall complete system commissioning of emergency power systems demonstrating that emergency power is provided and controls function as designed and required in accordance with this section during a loss of primary power. A Cx plan shall be provided to the owner by a Cx provider in accordance with ANSI/ASHRAE/IEC Standard 202. 
RA4.2.1 Building projects shall complete operational testing for emergency power systems in accordance with NFPA 110 Section 8 and/or NFPA 111 Section 8 and deliver testing results to the building owner. Building projects shall additionally develop a routine maintenance and operational testing program for emergency power systems in accordance with NFPA 110 Section 8.3 and include the program in the operations manuals delivered to the building owner. 
RA4.3 Emergency Management and Operations Manuals and Procedures. Emergency management and operations manuals shall be developed and provided to the building owner for use by building operations staff and regular occupants. 
RA4.3.2 Building operator manuals. One or more manuals shall be developed for use by building operations staff. The manuals shall include information related to the emergency power system and critical loads served with emergency power.  The manual shall at a minimum meet the requirements of Section 10.9.8 in addition to addressing the following: 
1. Identify the location of the emergency power systems and controls. 
2. Identify ongoing maintenance and testing requirements and procedures necessary for the emergency power system, and the requirements associated with qualified parties that can execute such tests and procedures. 
3. Identify the design load duration under typical operation of connected loads. 
4. Identify electrical equipment serving connected loads. 
5. Identify loads served with emergency power, including their locations in the building and the spaces they serve. 
6. Include information on automatic controls capabilities for connected loads and their recommended configurations for emergency power mode. 
7. Include information on initial and ongoing training for building operations staff. 
8. Include information on communication to occupants on behavioral interventions during emergency power mode building operation. 
9. Include templates for post-occupancy surveys and monitoring and recommendations for addressing findings of post-occupancy surveys and monitoring. Post-occupancy monitoring shall meet the requirements of Section 10.10. 
10. Include the commissioning report.  
RA4.3.2 Occupant manuals. One or more manuals shall be developed for use by regular building occupants. The manual shall at a minimum address the following: 
1. Include information on initial training of system use and operations. 
2. Include information on the intent of the building design, such as building system operation during emergency power mode. 
3. Include information on how occupant behavior has been modeled and guidance on how occupant behavior impacts building performance. 
4. Clearly identify systems provided with emergency power and the spaces they serve. 
5. Clearly identify where potable water is available during a loss of primary power. 

Section RA5 Extreme Heat 
Extreme Heat Provisions  
RA5.1 Prescriptive Requirements for Group R Buildings. Reserved
RA5.1.1 Improved Air Sealing. A maximum air leakage rate of 0.12 cfm75/ft2 shall replace 0.20 cfm/ft2 in section 7.3.1.2.  
RA5.1.2  Optimized Glazing for Solar Heat Gain. Building projects shall comply with section 7.4.2.9.  
RA5.1.3. Interior Solar Control Systems. Building projects shall be furnished with interior blinds with a shading coefficient not greater than 0.45 for occupant solar control. 
RA5.1.4 Exterior Solar Control Systems. Building projects shall comply with the requirements of 7.4.2.6 and 7.4.2.9. 
RA.5.2 Low Power Systems for Air Movement. Projects shall provide Energy Star Certified ceiling fans in dwelling unit bedrooms and sleeping rooms provided with cooling. Where emergency power is provided to cooling systems, ceiling fans shall be provided with emergency power. 
Section RA6 Extreme Cold
Extreme Cold Provisions
RA6.1  Improved Envelope Performance. Building projects shall meet the requirements of section 7.4.2.1. For the opaque elements, mandatory U-factor, C-factor, and F-factor in Tables 5.5-4 through 5.5-8 shall be reduced by 10% instead of 5% as required by 7.4.2.1. For vertical fenestration and skylights, each mandatory U-factor shall be reduced by 10%.
RA6.1.1 Improved Air Sealing. A maximum air leakage rate of 0.12 cfm75/ft2 shall replace 0.20 cfm/ft2 in section 7.3.1.2.  

Normative Referenced Standards:
· ASTM-E3429
· ASHRAE Standard 140-2020
· International Building Code 2024
· NFPA 110 2025
· NFPA 111 2025
· ANSI/ASHRAE/IEC Standard 202
· TMY ( https://nsrdb.nrel.gov/data-sets/tmy and Climate.OneBuilding.Org)
· ANL Future Typical Meteorological Year (Future TMY / fTMY) datasets (https://doi.org/10.25984/2202668)
· UKCP18 Future Test Reference Year and Design Summer Year (https://www.cibse.org/weatherdata)
· Pacific Climate Impacts Consortium (PCIC) future weather files (https://www.uvic.ca/pcic/data-analysis-tools/data-portal/weather-files/index.php)
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