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STATEMENT OF DISCLAIMER 

This project report is a result of a class assignment; it has been graded and accepted as 

fulfillment of the course requirements. Acceptance of this report in fulfillment of the course 

requirements does not imply technical accuracy or reliability. Any use of information in this 

report is done at the risk of the user. These risks may include, but may not be limited to, 

catastrophic failure of the device or infringement of patent or copyright laws. California 

Polytechnic State University at San Luis Obispo and its staff cannot be held liable for any use or 

misuse of the project. 
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EXECUTIVE SUMMARY 

This fire protection and life safety analysis is submitted in partial fulfillment of the requirements 

for the Master of Science Degree from California Polytechnic State University, San Luis Obispo. 

The study was performed on the University of Southern California’s Heritage Hall, which 

includes both a code-determined prescriptive examination and a performance-based analysis. 

The purpose of this review is to evaluate the Heritage Hall address based on compliance with all 

applicable codes and standards, as well as the determined occupant tenability criteria. 

The prescriptive examination of Heritage Hall consisted of the evaluation of all structural fire 

protection, egress analysis and design, water-based fire suppression, and fire alarm systems. This 

analysis was primarily performed by utilizing the 2013 edition of California Building Code and 

the 2013 editions of all applicable NFPA codes and standards.  

The structural fire protection overview provided an in-depth prescriptive analysis of the 

conversions made for Heritage Hall during the 2012 renovation project. The latest 

recapitalization expanded the lower level and added more spaces for student athletes, thus 

converting those locations to the A-3 occupancy classification. Per CBC Table 601, non-bearing 

walls and partitions were not required to be fire-rated. The structural update complied with all 

updated building codes due to a water curtain installed per Section 404.6 of the CBC, which 

allowed the center museum’s atrium not to be separated by a 1-hour fire barrier. Instead, both 

glass walls surrounding the atrium were used to create smoke partitions to meet standards. The 

egress analysis and design was utilized to determine new occupant loads for each floor, remove 

the B-2 occupancy classification, the creation of a new area of refuge. Per CBC Table 1018.1, 

corridor walls and ceilings were not required to be fire resistance rated due to the building being 

fully sprinklered. Only the area of refuge at the lower level was provided with a 1-hour fire rated 

separation, and existing 1-hour separations, such as the lower level’s exit access corridor, 

remained intact. Using the Life Safety Code, a building evacuation analysis was performed at 

Heritage Hall’s lower level. The average evacuation time of all lower level occupants was 

determined to be 5.43 minutes, with a range of 2.74-8.13 minutes depending on whether 

occupants used the exit corridor or the stairways. All egress components and occupancy 

classification were deemed acceptable. The water-based suppression analysis was performed by 

primarily using NFPA 13 and NFPA 25 codes and standards. A complete analysis of the 

building’s risers, sprinklers, and system demand calculations provided acceptable criteria for the 

water-based fire protection system installed. The outside overhang was chosen not to have 

sprinklers installed due to the large amount of remaining asbestos at the interstitial level near the 

ceiling. The overhang is made of concrete and directly exposed to the outside. The building’s fire 

alarm system was installed in 2012, with all new fire detection devices, notification appliances, 

fire alarm control panel, and a mass notification system. The fire alarm system design was 

analyzed using NFPA 72, with all spacing and location requirements deemed acceptable for the 

devices installed. All spot-type smoke and heat detectors are ceiling-mounted in accordance with 

the open ceiling plan at the lower level, which contains both ceiling and wall-mounted sprinklers. 
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The performance-based analysis was performed using Fire Dynamics Simulator (FDS), a fire 

modeling program provided by NIST, and the SFPE Handbook of Fire Protection Engineering. 

Two unique design fire performance scenarios were established for Heritage Hall: a workstation 

fire in the first floor atrium and a stacked-chairs fire near the lower level exit corridor that 

prevents its use. In order to establish a basis for analysis and comparison, various tenability 

criteria were determined for the building’s occupants. The performance criteria consisted of 

visibility, toxicity, and tenability requirements for the facility, which were compared with 

modeling simulations created using FDS. The simulations allowed for the determination of the 

available safe egress time (ASET). Occupant behavior and characteristics were paired with 

Thunderhead Engineering’s Pathfinder program to provide a required set egress time (RSET) for 

each fire scenario. While the lower level corridor fire scenario met all tenability requirements, 

the atrium’s fire scenario simulation did not provide an acceptable ASET, and therefore did not 

pass the critical occupant visibility requirements for safe evacuation. Recommendations were 

provided to establish a legitimate smoke barrier per CBC Section 404.6, or an appropriate door 

separation for each side entrance to the atrium per CBC Section 715.1. 

 

INTRODUCTION 

Purpose 

The fire protection and life safety analysis provided for the University of Southern California’s 

Heritage Hall address will consist of a code-determined prescriptive overview of the facility’s 

structural fire protection, egress analysis and design, water-based suppression system, and fire 

alarm system. Additionally, the analysis will include a performance-based review of the 

occupants’ tenability requirements, which will be utilized to compare egress times for safe 

evacuation during various predetermined fire scenarios. This examination accounts for the main 

Heritage Hall structure, the SAAS Building, and the Galen Dining center, which are all 

connected by the Wood Plaza, with the primary focus being on the main Heritage Hall building. 

Applicable Codes and Standards 

The codes and standards used in the fire protection and life safety analysis for USC’s Heritage 

Hall are featured below: 

 California Building Code (2013 Edition) 

 NFPA 13: Standard for the Installation of Sprinkler Systems (2013 Edition) 

 NFPA 25: Automatic Sprinkler Systems Handbook (2013 Edition) 

 NFPA 72: National Fire Alarm and Signaling Code (2013 Edition) 

 NFPA 101: Life Safety Code Handbook (2015 Edition) 

 SFPE Handbook of Fire Protection Engineering, Fifth Edition 
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Building Function 

Located in the heart of the University of Southern California’s campus, Heritage Hall has had its 

doors open to coaches, athletes, and sports enthusiasts since its construction in 1971. The 

building has since served as the home for USC’s athletics department for more than forty years. 

In 2012, Heritage Hall underwent a $35 million renovation project that expanded the original 

48,000 square foot facility to 78,800 square feet over three stories. The recapitalization consisted 

of the addition of multiple offices for USC athletic directors, a sports performance center, and a 

new gymnasium at the lower level. Additionally, the building’s Hall of Champions (a museum-

like exhibit hall located inside the two-story atrium) was completely renewed with various 

statues, championship trophies, and other related sports memorabilia now featured in the center. 

Heritage Hall possesses unique building design features due to its utilization and conjunction 

with the small buildings listed under its address. The Type 1-A structure contains a lower level 

that spans more than 36,000 square feet and allows for mixed occupancy use. The lower level 

stretches beneath Heritage Hall, the SAAS Building, the Galen Dining Center, and is directly 

below the Wood Plaza, which many students pass every day. The building is fully sprinklered 

throughout, and equipped with a mass notification alarm system. The most significant feature of 

the hall is the aforementioned Hall of Champions, which is a small USC athletic museum inside 

of a two-story atrium.  The primary Heritage Hall building’s exterior appearance, sample floor 

layout, Hall of Champions, and Wood Plaza are featured in Figures 1-4 below: 

 

Figure 1: Heritage Hall Exterior 
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Figure 2: Heritage Hall First Floor Sample Layout 

 

 

Figure 3: Heritage Hall’s Hall of Champions 
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Figure 4: Wood Plaza and SAAS Building 

 

STRUCTURAL FIRE PROTECTION 

Note: CBC = California Building Code (2013 Edition) 

Construction Type 

Heritage Hall’s overall function at USC’s main premises resulted in the building being originally 

constructed as a Type 1-A structure. Stemming from the university’s historical athletic 

background and the fact that many of the occupants will be students, the building was elected to 

contain the most fire resistive structure type. The University of Southern California’s primary 

goal with Heritage Hall is to continue its retrofitting into the distant future while still maintaining 

the location’s legendary presence on campus, which resulted in the selection of noncombustible 

building elements.  

Occupancy Classification 

Per CBC Section 304.1, Heritage Hall is categorized primarily as a Business Group B occupancy 

class. However, the building does contain mixed occupancy use. 

Allowable Height and Area 

Per CBC Section 503, Heritage Hall’s combination of construction type and occupancy 

classification results in no limitations of allowable height or area. 

Fire Resistance Rating Requirements 

Per CBC Section 601, Heritage Hall’s structural components and other building elements must 

meet required fire resistance ratings, for which requirements are shown in Table 1 below: 



Popilyanu      9 
  

Table 1: Heritage Hall Fire Resistance Rating Requirements 

 

Exterior Non-Bearing Walls 

Per CBC Section 602.2, exterior non-bearing walls and partitions are not required to contain a 

fire resistance rating if the minimum fire separation distance is equal to or larger than 30 feet. 

The primary structure and SAAS Building are separated by more than 30 feet and are not limited 

by this requirement. However, the Galen Dining Center, which is classified as a Type 1-A 

building with Assembly Group A occupancy, contains exterior non-bearing walls that were 

already 1-hour rated due to its close proximity to the John McKay Center. 

Shaft Enclosures 

Per CBC Section 708, Heritage Hall’s shaft enclosures must have a fire partition of no less than 1 

hour due to the elevator connecting all three stories. 

Corridors Walls and Ceilings 

Per CBC Section 1018.1, the building’s corridor walls and ceilings are not required to be fire 

resistance rated because it is equipped with an automatic sprinkler system. 

Exterior Wall Allowable Opening Area 

Per CBC Section 705, the exterior wall openings located inside the facility are not limited by an 

allowable area due to a fire separation distance of more than 30 feet. 

Required Separation of Occupancies 

Per CBC Section 508.4, mixed-use occupancy buildings contain specific fire separation 

requirements between certain occupancies. While the building’s Group A and B occupancies are 

Structural Component Required Fire Resistance Rating (Hours) IBC 2012 Reference

Structural Frame 3

Bearing Walls - Exterior 3

Bearing Walls - Interior 3

Non-Bearing Walls/Partitions - Exterior 0 Section 602

Non-Bearing Walls/Partitions - Interior 0

Floor Construction 2

Floor Supporting Beams/Joists 2

Roof Construction 1.5

Roof Supporting Beams/Joists 1.5

Shaft Enclosures 1 Section 708

Corridor 0 Section 1018

Elevator Machine Room 1

Exterior Wall Allowable Area of Opening 0 Section 705

Head of Wall 2.5

HERITAGE HALL STRUCTURAL FIRE RESISTANCE RATINGS 
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not required to establish separation from the S-2 occupancy, Group A occupancies are required 

to provide a 1-hour fire separation from all Group B occupancies. These fire barriers were not 

provided for Heritage Hall. Therefore, the building must be treated as a single Business Group B 

occupancy, which is the primary utilization of the location. 

Interior Finish 

Per CBC Sections 803.1 and 803.9, interior wall and ceiling finishes are determined per the 

occupancy provided in the facility, and are defined by a class flame spread index. These flame 

indexes are described below: 

 Class A: Flame spread index 0-25; smoke-developed index 0-450. 

 Class B: Flame spread index 26-75; smoke-developed index 0-450. 

 Class C: Flame spread index 76-200; smoke-developed index 0-450. 

The interior finish requirements for the fully sprinklered Heritage Hall are categorized by 

occupancy below: 

 Group A-3 Occupancy 

o Interior exit stairways, ramps, passageways: B 

o Corridors, exit enclosures: B 

o Room and enclosed spaces: C 

 Group B Occupancy 

o Interior exit stairways, ramps, passageways: B 

o Corridors, exit enclosures: C 

o Room and enclosed spaces: C 

 Group S-2 Occupancy 

o Interior exit stairways, ramps, passageways: C 

o Corridors, exit enclosures: C 

o Room and enclosed spaces: C 

Atrium 

Per CBC Section 404.6, atrium spaces must be separated from adjacent spaces by a 1-hour fire 

barrier, unless an exception is provided in place of the barrier. Heritage Hall’s two-story atrium 

does not have a 1-hour fire barrier, but was instead fitted with smoke partitions made by glass 

walls as an exception. Additionally, the building is not equipped with an adequate smoke control 

system for the space, but does have fire dampers and exhaust fans. No pressure control was 

established at Heritage Hall. A design fire scenario for the atrium is established during the 

performance-based analysis of Heritage Hall, where a workstation fire is observed for its effect 

on occupant tenability requirements. 
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Structural Analysis Summary 

From a structural perspective, it is clear that the building’s purpose and function appeal to 

maintaining the honorable and respected facility for a very long time. Although these objectives 

would require multiple retrofit projects, Heritage Hall was established to carry its presence as an 

important building on the University of Southern California campus for as long as possible. Due 

to many of the occupants being students that frequent the building from the school grounds, the 

structure was treated with precaution and selected to have the highest construction type. 

The center atrium on the first floor does not have a 1-hour rated fire barrier, instead utilizing the 

glass walls as smoke partitions with a water curtain provided by sprinklers. However, the two 

side entrances of the atrium are fully open to the stairways. All related Heritage Hall structural 

floor plans are featured in Appendix A: “Heritage Hall Floor Plans”. 

Per the California Building Code, all Heritage Hall structural fire resistance ratings are deemed 

acceptable for a Type 1-A structure. Although the building’s corridors were not chosen have a 

fire resistance rating, the facility is fully sprinklered and has been provided with adequate fire 

detection devices, as discussed in the “Fire Alarm System” portion of this report. The large 

ground level of the building utilizes a stairway corridor to the first floor and an exit access 

corridor that leads directly to the outside, which allows occupants to access the nearby Watt 

Way. This street is deemed as the main public way for the premises. Further examination of the 

primary exiting corridor and its significance are analyzed in the “Egress Analysis and Design” 

portion of this report. 
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EGRESS ANALYSIS AND DESIGN 

Occupant Load 

The occupant load of Heritage Hall was calculated per requirements set by CBC Section 1004.1, 

which consists of space area provisions depending on the classification of the room’s function. 

The following occupancy groups currently exist in the building and were considered during the 

egress analysis: 

Heritage Hall Occupancies 

1. Circulation 

2. Concentrated Assembly 

3. Un-concentrated Assembly 

4. Locker Room 

5. Mercantile Storage 

6. Business Area 

7. Exercise Room 

8. Kitchen/Commercial Spaces 

Occupant Load Calculations 

Each story was analyzed separately to provide a representative occupant load of each floor, 

which can be further reviewed to establish potential worst-case egress scenarios during a fire 

event. Heritage Hall occupant loads are determined in Tables 2-5 below: 

Table 2: Heritage Hall Lower Level Occupant Loads 

 

 

NUMBER  NAME AREA (sq. ft) OCCUPANCY (CBC) LOAD FACTOR NET/GRS OCCUPANT LOAD
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Table 3: Heritage Hall First Floor Occupant Loads

 

Table 4: Heritage Hall Second Floor Occupant Loads
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Table 5:  Heritage Hall Total Occupant Load 

 
 

Exit Capacity 

The exit capacity of each floor was analyzed per the requirements of CBC Section 1005.3, which 

contains specified capacity checks for all stairways and doorways. The following means of 

egress capacity factors were implemented during the evacuation analysis of Heritage Hall: 

 Stairways: 0.3 inches per person 

 Doorways 0.2 inches per person 

Floor Total Story Area (sq. feet) Occupant Load

Lower Level 36,542 482

First Floor 13,884 473

Second Floor 12,744 134

Interstitial Level 1,338 0

Roof Overhang 13,291 0

Total 77,800 1089

HERITAGE HALL OCCUPANT LOAD
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Heritage Hall’s required exit capacities and their respective verifications are featured in tables 6-

7B below (using CBC Section 1005.3 equations): 

Table 6: Heritage Hall Exit Capacity Factors 

 

Table 7A: Heritage Hall Exit Width Verifications 

 

Table 7B:  Heritage Hall Exit Width Verifications (continued from above) 

 

Based on the determined occupant loads, the door and stairway widths provided for occupants 

who are exiting Heritage Hall meet all required width and capacity requirements. 

Amount of Exits 

Per CBC Section 1021.1, the following numbers of exits are required for each story and its 

respective occupant load, as shown in Table 8 below: 

Table 8: Minimum Number of Exits (From CBC) 

 

The number of Heritage Hall exits is analyzed per CBC Section 1021.1 in Table 9 below: 

Table 9: Heritage Hall Required Exits Analysis 

 

Number of Exits Required (CBC Table 1021) Exits Provided Pass?

Lower Level 2 2 YES

First Floor 2 8 YES

Second Floor 2 2 YES
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Arrangement of Exits 

Per CBC Section 1061.1, the arrangement of exits inside Heritage Hall is determined by 

comparing the prescribed maximum exit travel distance to the common path of egress travel. 

Additionally, each occupancy type is assigned a different travel distance limitation. The 

building’s maximum travel distances are analyzed in Table 10 below: 

Table 10: Heritage Hall Exit Arrangement Analysis 

 

Building Evacuation Calculation 

Note: LSC = NFPA 101: Life Safety Code (2015 Edition) 

For Heritage Hall, the lower level was analyzed to determine the evacuation time of the 

occupants using Section 4.2 of the NFPA’s Life Safety Code. This floor was selected because it 

contains the highest occupant load and accounts for the largest total area. The first floor contains 

a similar occupant load of 473 occupants compared to the 482 occupants of the lower level, but 

also utilizes eight direct access exits. The second floor, like the lower level, contains only two 

exits as well, but has a determined occupant load of only 134 occupants.  

The ground level of Heritage Hall measures at almost half of the whole building at 36,542 square 

feet. The floor contains three separate occupancies: Groups A-3, B, and S-2.  

Tables 11, 12, and 13 provide calculations and determined evacuation times for the lower level 

of Heritage Hall by implementing LSC Section 4.2.4 to define the stair and corridor boundary 

layer, as well LSC Code Sections 4.2.5-4.2.8 to determine discharge time: 

Table 11: Heritage Hall Lower Level Effective Width 

 

Table 12: Heritage Hall Lower Level Maximum Flow 

 

Maximum Travel Distance (CBC Table 1016)  Travel Distance Provided Pass?

Lower Level A3 = 250 feet, B = 300 feet,  S2 = 400 feet A3 = 248 feet, B = 279 feet,  S2 = 104 feet YES

First Floor A3 = 250 feet, B = 300 feet,  S2 = 400 feet A3 = 222 feet, B = 215 feet YES

Second Floor A3 = 250 feet, B = 300 feet,  S2 = 400 feet A3 = 231 feet, B = 228 feet YES
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Table 13: Heritage Hall Determined Evacuation Time 

 
 

The average building evacuation time for Heritage Hall was determined to be 5.43 minutes. If all 

482 lower level occupants use the exit access corridor, the best-case egress scenario is calculated 

with a 2.74 minute total evacuation time. However, if all occupants decide to use the exit 

stairwells, the worst-case scenario is created with an 8.13 minute egress time.  

There are a few additional assumptions made about the calculated building evacuation time. For 

one, the time is determined on the basis that occupants all begin to exit the building at the same 

time. In a real-time fire scenario for such a large floor, this case is extremely unlikely. Thus, the 

determined building evacuation times should be assessed as a rough estimation rather than an 

exact case. Additionally, the total occupant egress time does not take into account pre-movement 

times or alarm notification times such as time required for fire detection and time required for 

activation of the building’s fire alarm. 

The above scenario’s assumptions and determined egress evacuation times provided a basis for a 

performance-based evaluation of Heritage Hall. To account for variation in pre-movement times, 

tenability criteria, and available safe egress times, Thunderhead Engineering’s Pathfinder and 

NIST’s Fire Dynamics Simulator modeling programs were implemented to create performance 

scenarios. These designed fire events are further assessed and discussed in the “Performance 

Based Analysis” section of this report.  
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Egress Analysis Summary 

As shown by the (CBC 2013) egress analysis above, Heritage Hall provides adequate egress 

features for the determined occupant load of 1,089 total potential occupants. All exiting stairway 

and door widths are able to account for the full capacity of the building. Furthermore, an 

acceptable amount of exits are properly arranged for access, as recommended by the maximum 

travel distances determined for each floor’s occupants. For Assembly Group A-3, the lower level 

establishes a maximum travel distance of 248 feet, which is significantly close to the required 

maximum distance of 250 feet. 

As shown by Table 13: “Heritage Hall Determined Evacuation Time”, the exit access corridor is 

a critical form of egress for the occupants inside the lower level of the building. If all occupants 

select to use the corridor during an emergency event, the 96 inch-wide exit is capable of 

providing the fastest possible egress time (2.74 minutes) for the floor. Using the small stairways 

instead of the corridor would provide a worst-case fire scenario egress time (8.13 minutes), 

which could force the occupants to queue and wait for access. This evaluation provided the 

foundation for a performance-based analysis of the lower level, in which the exit access corridor 

could be blocked off by a potential fire that would prevent occupants from utilizing it.  

As mentioned in the analyzed “Structural Fire Protection” section of this report, Heritage Hall’s 

corridors do not have a fire resistance rating per CBC Section 1018 due to the building being 

fully sprinklered per NFPA 13 requirements. Only the lower level’s northeastern stairway area of 

refuge corridor and exit access corridor possess 1-hour fire resistance rated walls. However, the 

exiting corridor was retrofitted with a previously existing 1-hour fire rated wall, which only 

accounts for a small portion near the doorway to the outside. Heritage Hall’s water-based 

suppression features are further analyzed in the following “Water-based Fire Suppression” 

section of this report. 
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WATER-BASED FIRE SUPPRESSION 

Automatic Sprinkler System 

Heritage Hall is fitted with an automatic water-based fire suppression system, using a wet-pipe 

system to accommodate the hall, as well as the ground level of the Galen Dining Center and the 

nearby small SAAS building. The building is fully sprinklered per NFPA 13 guidelines. The fire 

department connection and main city line are both located on the west side of the building on 

Hellman Way. As mentioned, there are wet standpipes serving both building occupancies and 

located in corridors. 

During the 2012 renovation project, Viking Microfast VK model sprinklers were installed for all 

facilities at the Heritage Hall Address. The sprinkler information is listed below: 

 Model: Viking Microfast VK300-462 Sprinklers 

 Classification: Quick Response Upright and Conventional 

 Description: small, thermo sensitive, glass-bulb spray, 130 ft
2
 coverage 

 Variations: finishes, temperature ratings, K-factors 

 Coatings: Polyester, Polytetrafluoroethylene, Electroless Nickel 

 Certifications: UL, FM, NYC, ABS, VdS, LPC, CE, MED 

 Temperature Rating Range: 135-155°F 

 K – Factor Range: 5.6-8.0 

The Viking Microfast VK model sprinklers are depicted in Figure 5 below: 

 

Figure 5: Viking Microfast Quick Response Sprinklers 

Water Flow Information  

On January 11, 2012, a water flow test was conducted for the Heritage Hall address. Hydrant 

Number 35 on Watt Way was utilized for the test. The results are listed below: 
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Table 14: Water Flow Test Results and Adjustments 

  Flow Test Results 
Adjusted Flow  

(10% Reduction) 

Static Pressure 74 PSI 67 PSI 

Residual Pressure 66 PSI 59 PSI 

Established Flow 1980 GPM 1782 GPM 

 

For flow calculations, a 10% reduction was included at the input. 

Hose Stream Allowance 

The Heritage Hall property is occupied by three hazard groups: Light Hazard occupancy, 

Ordinary Hazard Group 1, and Ordinary Hazard Group 2. The hose stream allowance for each 

group was determined using NFPA 13, Table 11.2.3.1.2. The applicable systems and their 

respective allowances are shown below: 

Table 15: Hose Stream Allowances and Supply Duration (from NFPA) 

 

Occupancy hazard classifications were determined for each Heritage Hall floor and are 

summarized below: 

 Ground Level Corridors: Light Hazard Occupancy 

 Ground Level Offices and Meeting Rooms: Light Hazard Occupancy 

 Ground Level Mechanical Rooms: Ordinary Hazard Group 1 and2 

 Ground Level Service Spaces: Ordinary Hazard Group 1 and 2  

 First Floor Corridors: Light Hazard Occupancy 

 First Floor Office and Meeting Rooms: Light Hazard Occupancy 

 First Floor Mechanical Rooms: Ordinary Hazard Group 1 

 First Floor Service Spaces: Ordinary Hazard Group 1 

 Second Floor Corridors: Light Hazard Occupancy 

 Second Floor Office and Meeting Rooms: Light Hazard Occupancy 

 Second Floor Mechanical Rooms: Ordinary Hazard Group 1 

 Second Floor Service Spaces: Ordinary Hazard Group 1 
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Sprinkler System Design 

All sprinkler system design and installation performed at Heritage Hall conformed to the NFPA, 

City of Los Angeles Fire Department, and all other applicable state and local codes during the 

renovation project. All piping, fittings, and equipment conformed to NFPA 13: Standard for 

Installation of Sprinkler Systems. 

Standard coverage quick response heads were utilized in all Light and Ordinary Hazard 

occupancies. For light occupancy, these sprinklers were spaced at 225 square feet for the 

maximum coverage per sprinkler. Sprinklers in all storage rooms, mechanical rooms, and similar 

areas were spaced for ordinary hazard occupancy, at a maximum coverage of 130 square feet. 

For flow calculations, the following determinations were made per NFPA 13: 

 Light Hazard sprinklers calculated for 0.10 GPM over 1500 square feet, or per NFPA 

Section 11.2.3.2.3.1 for area reduction. 

 Ordinary Hazard Group 1 sprinklers were hydraulically calculated for 0.15 GPM over 

1500 square feet. 

 Ordinary Hazard Group 2 sprinklers were hydraulically calculated for 0.20 GPM over 

1500 square feet. 

All non-upright sprinklers in ceilings were fit with a concealed “pendent”, which was an 

aesthetic addition to the entire Heritage Hall property. This was a direct request from the 

University of Southern California, as the hall is a place that is often toured and visited by 

students, athletes, coaches, families, and other visitors. The Viking Mirage Pendents were 

selected with a temperature rating of 165°F and fit with a flat cover plate that incorporated a 

135°F temperature rating.  

For areas open directly to the structure, the sprinklers are noted to be set as brass uprights. The 

lower level of Heritage Hall is more prominent in using upright, revealed sprinklers when 

compared to the other two stories, but some pendent sprinklers are still featured in team meeting 

rooms, coaching rooms, and recruiting rooms for aesthetic purposes.  

The total number of sprinklers for each floor is listed below: 

 Heritage Hall Lower Level A (East Side):                    241 sprinklers 

 Heritage Hall Lower Level B (West Side):                   285 sprinklers 

 Heritage Hall First Floor:       168 sprinklers 

 Heritage Hall Second Floor:        237 sprinklers 

The Viking Mirage VK462 Pendent Sprinklers are depictured in Figure 6 below: 
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Figure 6: Viking Mirage VK462 Pendent 

Automatic Sprinkler System Components 

Risers 

Lower Level Riser 

The lower level riser in Heritage Hall is located inside of a mechanical room, as opposed to the 

standard stairway preference. This room is featured on the southwest side of the basement level, 

in Mechanical Room L139. The riser features connections to both the Lower Level A and Lower 

Level B partitions, as well as a connection to the first floor, second floor, and upper interstitial 

levels. Existing 6 inch underground supply piping provides water for the riser, using the 

“Advance Fire Protection” (AFP) point of connection. The riser itself also consists of 6 inch pipe 

throughout, and is featured in Figure 7 below: 

 
Figure 7: Heritage Hall Lower Level Riser 
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First Floor Riser 

The first floor riser inside Heritage Hall is also included inside a mechanical room. The riser 

consists of 4 inch piping throughout, and provides a connection from the ground level to the 

second floor and upper interstitial levels as well. The riser is depicted in Figure 8 below: 

 
Figure 8: Heritage Hall First Floor Riser 

Second Floor Riser 

The second floor riser is very similar to the first floor, with an express drain, butterfly valve, 

pressure relief valve, flow switch, and auxiliary drain. Like the first floor riser, the second floor 

riser also consists of 4 inch piping, and provides a connection from the ground floor and first 

floor to the interstitial levels. The second floor riser is depicted in Figure 9 below: 

 
Figure 9: Heritage Hall Lower Level Riser 
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Galen Dining Center Riser 

The Galen Dining Center riser is separate from the riser piping supplied for Heritage Hall. The 

riser also consists of four inch piping, but is now resupplied (using AFP connection) from the 

new ground level system of Heritage Hall. A sectional valve was installed to allow the isolation 

of the Galen Dining Center system from Heritage Hall, and is featured in Figure 10 below: 

 
Figure 10: Galen Dining Center First Floor Riser 

Cross Mains 

Cross mains used in Heritage Hall consist of Schedule 40 piping sized anywhere from 3-6 inches 

in nominal diameter. The existing cross main piping used at the Galen Dining Center consists of 

Schedule 40 2.5 inch piping, which have not been changed in the recapitalization. The SAAS 

security building also uses Schedule 40 2.5 inch piping for its cross mains, with no revisions 

made to either of the two current outside sprinkler systems. 

Branch Lines 

Branch lines for Heritage Hall range from nominal pipe diameters of 1 to 2.5 inches throughout 

the entire building. The Galen Dining Center employs nominal pipe diameters of 1 to 1.25 

inches, and the SAAS building contains branch lines that do not exceed over 1 inch in nominal 

pipe diameter.  

Sprinklers 

Sprinkler information for Heritage Hall was previously provided in the “Automatic Sprinkler 

System” discussion, which is located in this report’s section. The manufacturer’s model 

information is provided in Appendix F: “Sprinkler Device Information”. 
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Hydraulic Calculations and Water Demand 

Design Areas 

The Heritage Hall property contains six remote areas with various water system demands. These 

demands are assessed hydraulically and compared with computer-calculated values, which were 

determined using the given occupancy hazard groups and sprinkler design densities. Table 16, 

which summarizes the various system demands throughout Heritage Hall, is featured below: 

Table 16: Heritage Hall System Demands of Remote Areas 

 

Hydraulic Pressure and Flow Calculations 

To perform hydraulic calculations, three remote areas were selected for pressure and flow 

analysis. The three areas selected were chosen to retain diversity throughout the building, and 

therefore do not focus on any specific floor. The locations selected are listed below: 

 Area 1: Basement Northwest Corner – Storage Area 

 Area 4: Second Floor Northeast Corner – Assistant Directors Offices 

 Area 6: Second Floor Northwest Corner – Interstitial Space – Attic 

Area 1 was selected due to the fact that the large Heritage Hall ground level contains one main 

riser, which is the furthest point from the high density storage area. This hydraulically remote 

area spans 1277 ft
2 

and contains 15 sprinklers. This zone directly represents the calculations 

performed for the ground level, and contains a ceiling height of 11 feet-4 inches. 

Area 4 was selected as a proper representation of the large second floor. The northeast corner 

offices are the furthest location from the second floor’s riser, and cover approximately 1500 ft
2 

under the Light Hazard occupancy classification. 18 sprinklers inhabit this zone, with a 9 foot-  

6 inches elevation at the highest outlet. 

Area 6 represents the interstitial level above the second floor, related to the observation of 

provided water flow to the attic. The entire remote location covers within 1500 ft
2
, and is located 

at a ceiling height of 11 feet- 4 inches. 12 sprinklers inhabit the space and will be analyzed for 

hydraulic pressure and flow. 

All hydraulic calculations were performed per NFPA 13, Section 11.2.3 guidelines. 

Remote Area Location Area Description System Pressure (psi) System Flow (GPM)

1 Basement NW Corner Storage 48.20 463.02

2 Basement NE Corner Men's Staff 59.38 402.50

3 Galen Dining NW Corner Dining 46.19 347.84

4 Second Floor NE Corner Assistant Directors 34.82 330.60

5 Second Floor Center Atrium Open Area/Lobby 38.50 430.81

6 Second Floor NW Corner Attic 49.58 228.18

Heritage Hall Remote Area System Demand
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Table 17: Heritage Hall Remote Area System Demand Calculation Comparisons 

Heritage Hall Remote Area System Demand 
Remote 

Area 
System Pressure 

(psi) 
System Flow 

(GPM) 
Manually Calculated 
System Pressure (psi) 

Manually Calculated 
System Flow (GPM) 

1 48.20 713.02 52.10 678.90 

4 34.82 430.60 49.30 410.80 

6 49.58 328.18 63.20 335.80 

 

Table 17 (above) provides a comparison of both computer and manual hydraulic flow 

calculations for the previously selected remote areas. The hydraulic flow manual calculations 

appear to represent a higher system pressure, but a slightly lower system flow. The main 

differences appear to be within Remote Area 4 and Remote Area 6, which were determined to 

have a higher flow in comparison with the computer demand evaluation performed in 2012. All 

system demands are calculated at the base of the remote area’s respected riser. 

Inspection, Testing, and Maintenance Requirements 

Annual Inspection 

In conformance with NFPA 13, an annual inspection of the Heritage Hall Sprinkler system is 

performed each year in August, before cold weather is a concerning factor. The inspection 

consists of the following: 

Heritage Hall Annual Inspection 

1. Perform water flow tests on entire sprinkler system. 

2. Open and close all cold weather valves. 

3. Inspect all dry pipe valves with proper inspection. Inspect air and pressure in system 

for adequate prominence in piping. 

4. Inspect all drains at lowest points, Check for any water or blockage. 

5. Examine water tanks on site, inspect for any leaks or obstruction. 

6. Inspect all applicable water pumps on site. 

7. Inspect fire hydrant connections; check for any leaks. 

8. Inspect building environment – report any changes in piping or indoor 

temperature/humidity. 

Maintenance 

As mentioned, Heritage Hall employs a wet-pipe sprinkler system, which is subject to various 

maintenance procedures on an urgent, monthly, annual, or other schedule. In terms of preventive 

maintenance, the following outline represents the standard practices performed onto a wet-pipe 

system, per NFPA 13 and NFPA 25: 
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Wet-Pipe Sprinkler System Components and Recommended Maintenance 

1. Water Supply – Flow test must be performed every five years with comparison to 

previous test for any defects or flow decline. Pressures are compared with flow as well, 

consisting of both residual and static pressure analysis. Hydrants must be flushed 

annually, lubricated properly, and adequately inspected annually. Water supply must be 

inspected for leaks. 

2. Check valve – Must be tested and inspected properly for leaks. 

3. OS&Y Gate Valve to System – All valves must allow for proper water flow and water 

availability at all times. Valves must operate correctly at all times, without any leakage or 

water blockage. Usually, gate valves and other valves are identified by some sort of ID 

system in the building. Verify visibility at both open and closed positions. 

4. Alarm valve – Must be tested and inspected properly for leaks. 

5. Fire Department Connection – Regular inspection recommended; making sure all threads 

are in adequate state, ball drip or drain to the fire department connection is in order, no 

leaks prevalent in connection. Hydrostatic test to be performed annually for 2 hours at 

200 psi above normal working pressure – this is unique to Heritage Hall.  

6. Local Alarm - Local water alarms to be tested twice a year and all related pressure 

switches tested quarterly. Conformance with NFPA 13 and NFPA 72 mandatory where 

applicable. 

7. Main Drain – Inspect drain for blockage and test water flow in drain per NFPA 25. Any 

obstruction to flow or system deterioration must be properly inspected. Note for any 

issues if the system pressure drops below normal static pressure measured. 

8. Bulk Main (Riser) to Sprinklers – All riser piping must be strictly used for sprinkler 

system only. Examine all sprinkler piping to check for proper settings, as well as attached 

to riser. An appropriate water flow test for the riser must be made to assure sprinkler 

system is outlined properly. Must accommodate all NFPA 13 and NFPA 25 applicable 

standards. 

9. Cross Main – like risers, all piping must be used for sprinkler systems only. An 

appropriate water flow test must be conducted. Must accommodate all NFPA 13 and 

NFPA 25 applicable standards. 

10. Automatic Sprinklers – sprinklers must not be obstructed in any way, and must allow for 

proper usage if needed. Water distribution must not be blocked or prevented.  

11. Branch Lines – branch lines are related to the cross main and bulk main as well in the fact 

that all piping must be in accordance with NFPA and NFPA 25 applicable regulations. 

Water flow test applies to branch line system piping as well. 

12. Inspector’s Test Connection – Water flow alarm and water flow test to be conducted with 

the testing of the inspector’s test connection. In a dry pipe system, the inspector’s test 

connection can cause the system to trip accidentally when opened. Connection itself part 

of key inspection component. 
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Water-based Fire Suppression Analysis Summary 

During the 2012 recapitalization of Heritage Hall, the building was equipped with a new 

automatic sprinkler system, which uses a wet-pipe system that was fitted with brand-new risers, 

standpipes, cross mains, branch lines, and all other related water piping for the three floors. New 

Viking Microfast sprinklers were provided as well, with the “museum” atrium section containing 

Viking Mirage Pendents models for aesthetic purposes. Sprinklers on the lower level were 

mounted on both walls and ceilings per NFPA 13 guidelines. All installation guidelines for the 

automatic sprinkler system are in accordance with current NFPA 13 standards. 

All Heritage Hall sprinkler floor plans are provided in Appendix E: “Sprinkler Floor Plans”. 

Of the six previously determined and computer-calculated water demand locations for the 

building, Remote Areas 1, 4, and 6 were selected for manual hydraulic flow analysis. When 

compared, the manual flow calculations for the remote design areas appeared to have a higher 

system pressure, but a lower system flow. Although a higher system pressure was determined, 

the city water supply is still acceptable for Heritage Hall. All determined sprinkler hydraulic 

calculations and their respective water flow tests are provided in Appendix G: “Sprinkler 

Hydraulic Calculations and Flow Tests”. 

Additionally, all three floors of Heritage Hall’s sprinkler piping system were graphically 

modeled for clarity, and are featured in Appendix H: “Sprinkler Piping CAD Models”. 

Heritage Hall’s sprinkler system is independent of its fire alarm system, with both features being 

newly installed during the 2012 renovation project. While the sprinklers inside the building are 

primarily responsible for the suppression of any potential fires, the fire alarm system’s alarm 

notification and initiating devices are directly responsible for adequately notifying occupants that 

they are in the presence of an emergency event. Heritage Hall’s fire alarm system design is 

further analyzed in the following “Fire Alarm System” section of this report. 
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FIRE ALARM SYSTEM 

Alarm System Type 

Heritage Hall is equipped with an automatic and fire alarm control system capable of mass 

audible and visible mass notification during an emergency evacuation. Additional features 

provided during the 2012 recapitalization include: 

 Fire alarm control panel 

 Remote power supplies 

 Voice evacuation 

 Full area smoke or heat detection 

 Smoke damper closure 

 Door control 

 HVAC shutdown 

 Elevator recall 

 Elevator shunt trip 

 Remote annunciation 

 Sprinkler system monitoring 

 24-hour supervising station 

Fire Detection Devices 

The following table outlines the quantity, manufacturer, and model of the fire detection devices 

installed for the fire alarm system at Heritage Hall: 

Table 18: Heritage Hall Fire Detection Devices 

 

 

In addition to the automatic smoke detection devices, twenty-three pull stations were placed into 

Heritage Hall as well. Per the 2010 California Code, each pull station was mounted 48 inches 

above the finished floor to the top of the box. Like the area smoke detectors and heat detectors, 
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the pull stations were provided by NOTIFIER as well. The fire alarm initiating devices are 

depicted in Figures 11-14 below: 

 
Figure 11: Honeywell NOTIFIER Manual Pull Station 

 

 
Figure 12: Honeywell NOTIFIER FSP-851 Smoke Detector 

 
Figure 13: Honeywell NOTIFIGER FST-851 Heat Detector 

 
Figure 14: System Sensor BEAM1224S Beam Detector 
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Location of Fire Detection Devices 

To locate all initiating devices inside of Heritage Hall, the Galen Dining Center, and the SAAS 

Building, a color-coded legend was created and outlined on a floor plan. The components of the 

fire alarm system featured are all smoke detectors, heat detectors, beam detectors, and manual 

pull stations. The legend is shown below: 

Table 19: Heritage Hall Fire Alarm Floor Plan Legend 

 

 The following floor plans locate all Heritage Hall fire detection devices listed above, as 

shown in Figures 15-20 below: 

 

 

Figure 15: Heritage Hall Lower Level A Fire Detection Devices and Locations 
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Figure 16: Heritage Hall Lower Level B Fire Detection Devices and Locations 

 

 

Figure 17: Heritage Hall First Floor Fire Detection Devices and Locations 

 

 

Figure 18: SAAS Center (First Floor) Fire Detection Devices and Locations 



Popilyanu      34 
  

 

Figure 19: Galen Dining Center (First Floor) Fire Detection Devices and Locations 

 

 

Figure 20: Heritage Hall Second Floor Fire Detection Devices and Locations 

Location, Spacing, and Placement Requirements of Fire Detection Devices 

Based on the requirements provided by Section 17 of NFPA 72, the spacing, location, and 

placement of all initiating devices in Heritage Hall are deemed appropriate for use. 
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Alarm Notification System 

During the 2012 recapitalization of USC’s Heritage Hall, the building was fit with a full 

communication and monitoring supervising station alarm system supplied by Honeywell. Like 

the fire detector devices, the system stems from the NOTIFIER series NFS2-640 Fire Alarm 

Control Panel, which consists of both visual and audible emergency notification features. This 

flexible model is capable of meeting virtually any application requirement established by the 

authority having jurisdiction. The control panel is depicted in Figure 21 below: 

 
Figure 21: NOTIFIER NFS2-640 Fire Alarm Control Panel 

A large variety of options are capable with the fire alarm control panel selected, including single 

or multiple channel voice,  LED, LCD, or PC-based graphic annunciators, advanced detection 

products, wireless connectivity, and an included firefighter’s telephone. This panel was selected 

for its capability of handling a large capacity of detection devices and modules. Additionally, the 

unit transmits ALARM, SUPERVISORY, and TROUBLE signals to the facility and supervising 

station. 

Additionally, the supervising station fire alarm system implemented for this building includes a 

NOTIFIER FDU-80 Fire Alarm Annunciator Panel, which fully mimics the display of the 

control panel and provides complete system information. A NOTIFIER LDM-32 Fire Alarm 

Graphic Annunciator Panel was also installed to provide annunciation and control for main 

panel. Four NOTIFIER FCPS-24S8 power supplies were installed throughout the premises, with 

one model on each respective floor. With the large amount of devices located on the basement 

level, two power supplies were provided for the north and south sections defined previously as 
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Lower Level A and Lower Level B. The building’s sequence of operation, which processes the 

mass notification system, is featured in Table 20 below: 

Table 20: Heritage Hall Building Sequence of Operation 

 

 

Alarm Notification Devices 

During the 2012 recapitalization, the new fire alarm system design for USC’s Heritage Hall 

involved a complete overhaul of the alarm notification devices; this update was applied to the 

Heritage Hall, the SAAS Building, and the Galen Dining Center simultaneously. New 

installations consisted of SYSTEM SENSOR factory new fire alarm strobes, fire alarm speakers, 

and fire alarm wall and ceiling speaker-strobe combination devices.  The only audible device in 

the building not related to this manufacturer is the fire alarm remote microphone, which was 

provided by NOTIFIFIER with the annunciator panel. Device information including the quantity 

used and related manufacturer are shown in Table 21 below: 
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Table 21: Heritage Hall Fire Alarm Notification Devices 

 

 

Heritage Hall’s fire alarm notification devices are depicted in Figures 22-25 below: 

 
Figure 22: NOTIFIER DVC-RPU MICROPHONE 

QUANTITY SYMBOL DESCRIPTION MODEL MANUFACTURER
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Figure 23: SYSTEM SENSOR Speaker/Strobe (Multiple Models Used) 

 
Figure 24: SYSTEM SENSOR Strobe (Multiple Models Used) 

 

Figure 25: SYSTEM SENSOR Speaker (Multiple Models Used) 
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Location of Alarm Notification Devices 

To locate all alarm notification devices inside of Heritage Hall, the Galen Dining Center, and the 

SAAS Building, a color-coded legend was created and outlined on a floor plan. The components 

of the fire alarm system featured are the fire alarm wall speakers, fire alarm wall and ceiling 

strobes, fire alarm wall and ceiling speak-strobe models, and the fire alarm remote microphone. 

The legend is shown below: 

Table 22: Heritage Hall Alarm Notification Devices Legend 

 

Wall and ceiling mounted models were categorized together based on the type of alarm 

notification device for ease of marking the selected fire alarm floor plans. The following 

plans locate all Heritage Hall alarm notification devices, as shown in Figures 26-31 below: 

 

Figure 26: Heritage Hall Lower Level A Alarm Notification Devices 
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Figure 27: Heritage Hall Lower Level B Alarm Notification Devices 

 

Figure 28: Heritage Hall First Floor Alarm Notification Devices 

 

Figure 29: Heritage Hall SAAS Building Alarm Notification Devices 
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Figure 30: Heritage Hall Galen Dining Center Alarm Notification Devices 

 

 

Figure 31: Heritage Hall Second Floor Alarm Notification Devices 

 



Popilyanu      42 
  

Location, Spacing, and Placement of Fire Alarm Notification Devices 

Based on the signal requirements of Section 18 of NFPA 72, the spacing, location, and 

placement of alarm notification devices installed at Heritage Hall are deemed appropriate. The 

supplemented building sequence of operation provides clear guidance on the disposition of 

alarm, supervisory, and trouble signals to both the fire alarm control panel and the supervising 

station. 

Mass Notification System 

During the 2012 recapitalization of the Heritage Hall address, the 80,000 square foot area was 

equipped with a mass emergency notification system, providing both audible and visual 

notification if a fire alarm is reported in the building. As mentioned previously, the NOTIFIER 

NFS2-640 Intelligent Fire Alarm Control Panel installed in the building is capable of providing 

voice intelligibility through the voice evacuation system, as well as remote annunciation by the 

NOTIFIER DVC-RPU Paging Station, which contains a remote microphone.  

One-way emergency communications systems are utilized at Heritage Hall, consisting of in-

building fire emergency voice and alarm communications, remote annunciation, and live 

signaling to a 24-hour attended supervising station. In case of an electrical failure or system 

malfunction, four remote power supplies are provided for Heritage Hall, located on each floor of 

the building (with two power supplies on basement level). An elevator recall and shunt trip 

sequence was included as well, with visual warnings by the elevator controller per ASME A17.1.  

Chapter 24 of NFPA 72 was utilized by the fire alarm system designer to account for all 

potentially applicable information and requirements for the building emergency notification 

system, consisting of: 

 Section 24.1 – Application 

 Section 24.2 – Purpose  

 Section 24.3 – General Information 

 Section 24.4 – One-Way Emergency Communication Systems 

 Section 24.5 – Two-Way Emergency Communication Systems\ 

One-way Emergency Communication Systems 

In order to allow for audible emergency communication, SYSTEM SENSOR speaker and 

speaker-strobe alarm notification devices (1/2W, 70.7V) were installed in accordance with 

NFPA 72. Per the standard code requirements provided by Section 24.4, an audible pre-recorded 

message was provided with fire alarm system during the activation of a fire alarm. As shown in 

Table 20: Building Sequence of Operation, the audible message is capable of being activated 

with all other audible/visual notification devices. System input activations such as manual fire 

alarm boxes, smoke and heat detectors, and sprinkler water flow switches are all capable of 
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initiating the audible message. Paired with the activation of visible notification appliances, the 

audible message is shown in Figure 32 below: 

 

Figure 32: Heritage Hall Emergency Communication – Audible Message 

The NOTIFIER DVC-RPU Paging Station contains a remote microphone that is capable of being 

used by trained personnel or qualifying specialists. The microphone is located next to the fire 

alarm annunciator panel and graphic annunciator in the center room of Heritage Hall. Per the 

University of Southern California’s Campus Emergency Response Team, a trained person is 

located on-site and is part of the 300 emergency on-call response volunteers located throughout 

the campus. These personnel are trained to operate during an emergency situation, and are 

familiar with the fire alarm safety capabilities installed at the facilities.  

Per ASME 17.1: Safety Code for Elevators and Escalators, an elevator recall and shunt trip 

failure system is provided. The elevator recall system is instructed to progress the elevator to a 

primary or alternate floor, depending on the location of the fire. Within Heritage Hall, the first 

floor and basement floor provide means of direct exit discharge for occupants, and are therefore 

established as the main and alternate floors. The second floor’s means of egress can only be 

achieved through the two stairwells located on each side of the building. A visual warning of a 

“Firefighter Hat” is provided by the elevator controller, per ASME 17.1 requirements. 

Two-way Emergency Communication Systems 

Heritage Hall contains an area of refuge located at the northeastern side of the basement level, 

which is compliant CBC section 1007.6 there are area of refuge standards for two-way 

emergency communication systems provided by NFPA 72, these systems were not provided in 

the fire alarm system design due to the basement floor providing means of direct exit discharge. 

This design decision is in accordance with CBC Section 1007.8. 

Furthermore, Section 1007.8 defines two-way communication as being required at an elevator’s 

landing for floors not capable of exit discharge. Although NFPA 72 does provide two-way 

communication system compliances for elevator emergency communication systems, all floors at 

Heritage Hall are provided with non-elevator means of exit discharge, and are thus not required 

to be provided in the fire alarm system design. 
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Power Requirements 

During the 2012 recapitalization of USC’s Heritage Hall, the fire alarm system designer) 

furnished four NOTIFIER FCPS-24S8 audio/visual power supplies, equipped with two BAT-

1270 batteries. These 8-amp remote power supply models are capable of being connected 

directly to any 12 or 24 volt fire alarm control panel, or be utilized as stand-alone power 

supplies. The remote power supplies utilized at Heritage Hall are provided as secondary means 

of power. 

In stand-alone mode, output power circuits for the NOTIFIER remote power supply may be 

configured as resettable, non-resettable, or a mix of two and two. Additionally, the FCPS-24S8 

model provides a continuous 6-amp output in standalone mode, per requirements set by UL1481. 

The remote power supply is depicted in Figure 33 below: 

 

Figure 33: Heritage Hall NOTIFIER FCPS-24S8 Remote Power Supply 

 

Power Calculations 

Due to the power supplies being selected as stand-alone secondary supports for Heritage Hall’s 

fire alarm system, the fire alarm system designer provided appropriate battery sizing and voltage 

drop calculations for the building fire alarm submittal. Each area of the facilities mentioned were 

analyzed separately for each power supply and model by floors, with two power supplies and 

batteries at the lower level featured independently from one another. 
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Battery Sizing Calculations 

Battery sizing calculations were performed for Heritage Hall’s lower level, first floor, second 

floor, and main fire control panel devices. The main control panel, unlike the BAT-1270 

batteries provided for the remote power supplies, contains two BAT-121000 batteries, which 

carry 50 amp-hours each. In comparison, the power supply batteries selected contain 3.5 amp-

hours each. Both battery models were compared at 24-hour standby times and 15 minute alarm 

times. The de-rated battery sizes are shown below: 

 (2) BAT-121000 Batteries: 100.00 Ah,  De-Rated 80% Size: 80.00 Ah 

 (2) BAT-1270 Batteries: 7.00 Ah,  De-Rated 80% Size: 5.60 Ah 

The provided battery sizing calculations for Heritage Hall’s fire alarm system are shown in 

Figures 34-38 below: 

 
Figure 34: Heritage Hall Lower Level A Battery Sizing Calculation 
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Figure 35: Heritage Hall Lower Level B Battery Sizing Calculation 

 

 
 

Figure 36: Heritage Hall First Floor Battery Sizing Calculation 
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Figure 37: Heritage Hall Second Floor Battery Sizing Calculations 

 
Figure 38: Heritage Hall Fire Alarm Control Panel Battery Sizing Calculations 
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Voltage Drop Calculations 

In order to select the appropriate secondary power supplies for the fire alarm system at Heritage 

Hall, the power requirements for all floors must be determined using voltage drop calculations 

for each signal circuit inside the building. Four signal circuits were appointed to each power 

supply and analyzed for their total current, wire length, and resistance before the voltage drop 

was determined using the equation shown below: 

Voltage Drop = 2 x Total Current x Distance x Resistance 

                    1000 

With a determined voltage drop for each circuit, an equation to determine the voltage at the end 

of the circuit can be utilized by subtracting the voltage drop from the starting line circuit: 

Voltage at End of Circuit = Starting Circuit Voltage – Voltage Drop 

The FCPS-24S8 Remote Power Supply provides regulated and filtered 24 VDC power to the 

appliance circuits, which is the listed circuit voltage. After the 15% reduction to the listed 

voltage, the starting line circuit voltage of 20.4 volts is set as the maximum voltage allowed to be 

used at the end of the circuit. Voltage drop calculations are shown in Figures 39-42 below: 

 
Figure 39: Hall First Floor Voltage Drop Calculation 
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Figure 40: Heritage Hall Lower Level A Voltage Drop Calculation 
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Figure 41: Heritage Hall Lower Level B Voltage Drop Calculation 

 
Figure 42: Heritage Hall Second Floor Voltage Drop Calculation 



Popilyanu      51 
  

With the application of battery sizing and voltage drop calculations, Heritage Hall’s fire alarm 

system equipment was fitted with adequate and appropriate remote power supplies and batteries. 

As shown by the determined ampere hours and voltages, the fire alarm system designer 

accounted for a very respectable safety factor when furnishing the selected Honeywell 

NOTIFIER models. 

 

Inspection, Testing, and Maintenance 

Related Codes and Standards 

Heritage Hall’s fire alarm system was installed and commissioned by the standards provided by 

the 2010 Edition of NFPA 72. All current inspections, testing, and maintenances of the fire alarm 

system now comply with the updated standards provided by the 2013 Edition of NFPA 72. 

Installation and Commissioning 

The University of Southern California is required to have a complete fire alarm submittal 

provided by the fire alarm system designer prior to any installation, commissioning, and testing 

processes. The authority having jurisdiction (the primary general contractor of Heritage Hall’s 

2012 recapitalization project) must be provided sufficient documentation as well; all as-built 

drawings, model information, manufacturer submittals, and engineering calculations must be 

provided before approval of installation and unit commissioning. Additional installation and 

commissioning requirements were all compliant with NFPA 72. 

Inspection 

Per NFPA 72, Section 14.3’s standards and University of Southern California’s campus 

requirements, all fire alarm system components are inspected (and tested) once per year at a 

scheduled date during the fall months, which coincides with the automatic sprinkler system 

testing and maintenance. The annual inspections of the mass notification system are described 

below: 

Heritage Hall Annual Inspections 

 Control equipment (monitored by supervising station) 

 Secondary power supply and batteries 

 Notification appliance circuits 

 Initiating devices (automatic and manual) 

 Remote Annunciator 

Inspection test methods are performed during the annual fire alarm inspection appropriately 

described in NFPA 72, Section 14.3: Inspection. 
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Testing 

Per Section 14.1 of NFPA 72, the authority having jurisdiction must be notified of and present 

for acceptance testing.  

All fire alarm system reacceptance testing occurs at the same time inspections occur, and are 

conducted per NFPA 72, Section 14.4 standards. All fire alarm system equipment that is visually 

inspected is tested at the same time. Elevator fire alarm and recall systems are also tested during 

the annual inspection, with both remote key switches located inside Heritage Hall confirmed for 

proper operation. All remote key switches and fire alarm relays are tested per NFPA 72 provided 

standards.  

Testing methods performed during the annual fire alarm testing are appropriately described in 

NFPA 72, Section 14.4: Testing. 

Maintenance 

All maintenance performed on Honeywell and other system equipment at Heritage Hall must be 

in accordance with NFPA 72, Section 14.5 requirements.  

Per the prioritized manufacturer’s requirements, Honeywell’s NOTIFIER fire alarm system is 

capable of being adjusted for periodic sensitivity measurements, which it can automatically 

perform to conform to NFPA 72 maintenance requirements. Therefore, drift compensation is 

automatically carried out by the fire alarm equipment allows all detectors to retain their original 

abilities to detect smoke and avoid false alarms. Additionally, smoothing filters are also provided 

to prevent transient noise signals caused by electrical interference. 

Special warnings are provided by Heritage Hall’s fire alarm system when the drift compensation 

reaches limits. These warnings indicate low chamber value, provide an alert for the need of a 

relatively soon maintenance, or provide an alert for required urgent maintenance. 

All maintenance methods performed during the preventive maintenance of the fire alarm system 

are appropriately described in NFPA 72: Section 14.5: Maintenance. 

Fire Alarm System Analysis Summary 

Heritage Hall’s 2012 renovation project consisted of equipping the building with a new mass 

notification fire alarm system, which includes the facilitation of new alarm initiating devices, 

alarm notification devices, remote power supplies, and fire alarm control panel. The NOTIFIER 

NFS-640 control panel is responsible for the activation of all necessary visible and audible 

device notification, as well as being capable of transmitting all ALARM, SUPERVISORY, and 

TROUBLE signals to a 24-hour attended supervising station. The graphic annunciator panel 

located at the building’s center atrium is capable of quickly providing status reports from the 

control panel to nearby trained personnel. A remote microphone is also included. 
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The fire alarm control panel is capable of voice intelligibility for the fire alarm system, which 

issues an audible message throughout the building using the provided speaker and speaker-strobe 

devices. Additionally, the fire alarm system provides elevator recall and shunt trip failure 

features for safe evacuation.  

All Heritage Hall initiating device locations are shown in Appendix B: “Fire Alarm Initiating 

Device Plans”. All Heritage Hall alarm notification device locations are shown in Appendix C: 

“Fire Alarm Notification Device Plans”. 

Based on NFPA 72 requirements, all remote power supply features were deemed adequate for 

Heritage Hall. The building utilizes four NOTIFIER FCPS-24S8 remote power supplies, with 

two provided for the large lower level, and a single power supply for the first and second floors. 

All Heritage Hall fire alarm devices information utilized during the fire alarm system design is 

featured in Appendix D: “Fire Alarm Device Information”. 

 

PRESCRIPTIVE ANALYSIS SUMMARY 

Based on the prescriptive analysis of the University of Southern California’s Heritage Hall, the 

structural fire protection features, egress design, water-based fire suppression system, and fire 

alarm system all meet necessary code requirements set by the California Building Code and 

related NFPA standards. Throughout the evaluation, a few critical areas in the building were 

selected for further examination. 

The large lower level, which spans more than 36,000 square feet, contains an exit access corridor 

that is not fully provided with a 1-hour fire resistance rating. This corridor provides the quickest 

form of egress during a required evacuation of the ground level’s occupants, and will be further 

assessed as a potential worst-case fire scenario. 

Another critical area to review further is the two-story Hall of Champions atrium located at the 

center of the building, which is open to touring visitors and does not contain a 1-hour fire barrier 

from adjacent spaces, as required per CBC Section 404.6. The atrium’s north and south entrances 

are instead equipped with glass walls, which act as smoke partitions and contain sprinklers that 

provide a water curtain. While these entrances to the center are well covered, the side connecting 

hallways are completely exposed to the atrium. These hallways provide egress stairways for both 

the lower level and second floor occupants. Furthermore, the atrium was not provided a full 

smoke control system, instead utilizing smoke dampers and exhaust fans as the primary forms of 

smoke evacuation from the building.  

These two potential fire scenarios were selected as the main focus of the following “Performance 

Based Analysis” section of this report. 
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PERFORMANCE BASED ANALYSIS 

This section discusses potential performance criteria and tenability for Heritage Hall occupants. 

Although the facility is equipped with a massive notification system and an automatic sprinkler 

system, there are potentials for a limit in egress given the appropriate fire scenario. The primary 

objective of the performance-based approach is the analysis of potential worst-case fire 

scenarios, in which an egress standard is established in assessing the evacuation capabilities of 

occupants. This criterion, found in the SFPE Handbook of Fire Protection Engineering (Fifth 

Edition), is utilized to determine the time of evacuation of all occupants during a fire, which is a 

priority of the performance-based approach. 

Using Fire Dynamics Simulator (FDS), worst-case fire scenarios were modeled within the 

Heritage Hall building. For ease of model manipulation, the SAAS Building and the Galen 

Dining Center were not featured during the simulation process due to their small size, miniscule 

number of occupants, and overall lack of worst-case fire scenario potential. Both sub-buildings 

contain multiple exits onto the Wood Plaza, at which point the occupants are urged to exit to the 

easily accessible Hellman Way. Pathfinder software was used for occupant egress analysis. 

Two worst-case fire scenarios were tested during the performance-based analysis; these results 

were compared with pre-determined tenability criteria of an occupant visibility greater than 30 

feet, a carbon monoxide (CO) concentration of less than 1,500 ppm and a temperature below 

132°C (270°F). All criteria were determined via the SFPE Handbook and Purser’s equations. 

 

TENABILITY 

For the Heritage Hall facility, the performance objective involved maintaining tenability for the 

duration of the evacuation time of occupants. Given an average male or female occupant’s size 

and height, many of these parameters were evaluated at an elevation of approximately 1.8 meters 

and 6.25 meters for the selected first and second floor (if needed), respectively. Additional 

ceiling factors were inserted into the simulation for further analysis as well.   

Visibility 

Based on the SFPE Handbook of Fire Protection Engineering, visibility is a type of criterion that 

is dependent on how familiar occupants are with their surroundings. It is stated that if occupants 

are unfamiliar with the building’s geometry, visibility must accommodate approximately 10 

meters for occupants to egress safely. In the case of Heritage Hall, a visibility criterion of 30 feet 

was established for occupants. For occupants familiar with the facility, a visibility of 4 meters is 

recommended. To be assertive, a modest value of 30 feet was established for an individual’s 

adequate egress out of the building. Although this value is considered relatively conservative for 

the potential visibility limits available, the worst-case fire scenario could potentially include 

occupants that are not familiar with the Heritage Hall premises, such as the museum’s visitors. 
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Toxicity 

Toxicity concentrations involved during a fire are capable of causing incapacitation at high 

exposures to occupants. The primary toxicity factors involved in a fire are carbon monoxide and 

hydrogen cyanide, with contributions from decrease in oxygen supply and asphyxiating effects. 

Exposure to carbon monoxide (CO) is much more prevalent in a worst-case design scenario than 

exposures to hydrogen cyanide (HCN). Therefore, the performance-based approach to analyzing 

toxicity tenability criteria involves a further modeling simulation of CO exposure. When 

combining with hemoglobin in a bloodstream, carboxyhemoglobin (COHb) is capable of 

incapacitating humans by limiting the supply of oxygen to the body. This exposure is directly 

proportional to the exposure of CO during a fire scenario. 

The SFPE Handbook of Fire Protection Engineering describes COHb exposure as follows: 

 Loss of consciousness: 30-40% COHb concentration 

 Death: 50-70% COHb concentration 

From the values presented, a COHb concentration of 30% can be prescribed as the tenability 

factor chosen for the design fire scenario. This amount of COHb concentration can be utilized 

with the average volume of air inhaled by an occupant and a typical exposure time to determine 

the maximum acceptable CO concentration for Heritage Hall. 

In Asphyxiant Components of Fire Effluents (2010), David Purser provides an equation for the 

determination of COHb concentration, given the CO concentration in ppm. This model is 

featured in the SFPE Handbook as well. This equation is stated and re-arranged to solve for CO 

ppm below: 

FICO = 3.317 x 10
-5

 x [CO]
1.036

 x RMV x t / D 

%COHb = 3.317x10
-5

 x (ppm CO)
1.036

 x RMV x t 

ppm CO = (%COHb / (3.317x10
-5

 x RMV x t))
.9652 

Where: 

D = Exposure dose (percent COHb for incapacitation) 

%COHb = COHb concentration in bloodstream 

ppm CO = CO concentration  

RMV = volume of air inhaled 

t = exposure time 
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For this simulation, an exposure time of approximately 2-4 minutes can qualify as a typical 

exposure time for Heritage Hall, depending on location of the design fire and the building. With 

an asserted 1 minute movement time, a conservative exposure time in the performance-based 

approach model can attribute to approximately 2.5 minutes of exposure. In order to account for 

RMV, the volume of air inhaled, the activity level of an occupant must be analyzed during the 

egress process. This information is estimated in Table 22 below: 

Table 22: Volume of Air Inhaled During Egress 

 

In order to assume a worst-case fire scenario, the light work activity level of a subject was 

chosen. This approach provides us with an RVM value of 25 liters per minute, and a final 

determined equation of: 

ppm CO = (30 / (3.317x10
-5

 x 25 x 2.5))
.9652 

CO concentration for 2.5 minute exposure: 10,368 ppm 

In Purser’s analysis of time to incapacitation for both HCN and CO exposure, 1,500 ppm is listed 

as the maximum value at approximately 10 minutes of exposure before loss to consciousness 

occurs. Therefore, with worst-case scenario expectations, the value of 1,500 ppm will be used for 

toxicity tenability criteria. Purser’s model depicting an exponential relationship between CO 

concentration and time to loss of consciousness is shown in Figure 43 below: 

 

Figure 43: Purser’s Model: CO (ppm) and HCN (ppm) over time to loss of consciousness (min) 
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Temperature 

Incapacitation due to heat during a worst-case fire scenario is certainly possible as occupants 

attempt to exit Heritage Hall. Heat exposure is dependent on fire location, fire size, and other 

thermodynamic and simulation modeling factors. In David Purser’s Modeling Toxic and 

Physical Hazard in Fire, Purser compares temperature to exposure time, examining effects of on 

the skin and the body. The following figure illustrates tolerance time for exposure to convected 

heat, as shown in Figure 44 below: 

 

Figure 44: Purser’s “Tolerance Time for Exposure to Convected Heat” Model 

At a 2.5 minute exposure time, Purser’s model appears to correspond to a limiting incapacitation 

temperature of approximately 175°C. For a worst-case fire scenario, a temperature parameter 

limit of 132°C (270°F) is set as the temperature tenability criteria due to effect of exposure to hot 

gases over a large amount of time, such as 10 minutes. Although the predetermined exposure 

temperature was rounded down to a more appropriate value, an average person’s exposure to 

132°C must still be treated as a relatively extreme assumption for a tenability criterion. 

Criteria Summary 

For Heritage Hall, the limiting parameters of an occupant’s tenability criteria for the worst-case 

fire scenario performance-based analysis were determined to be: 

 Visibility:  9.144 meters (30 feet) 

 Toxicity: 1,500 ppm Carbon Monoxide (CO) after 10 minutes. 

 Temperature : 132°C (270°F) 
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DESIGN FIRE 1: ATRIUM FIRE 

The first design fire was created with the purpose of studying one of the most intriguing rooms at 

the Heritage Hall address: the two-story atrium. Due to the small size of the atrium, a smoke 

control system outside of HVAC air handler and damper shutdown was not provided. As 

mentioned in NFPA’s 2013 study titled “U.S. Structure Fires in Office Properties” one of the 

most common structure fires in office properties occur due to electrical equipment. In the case of 

Heritage Hall’s atrium, there is a large amount of electrical and lighting equipment used to 

illuminate the museum atmosphere, which is filled with sports memorabilia. The large 

receptionist desk and chair, which is made out of an oak material, is capable of supporting a 

large fuel load capable of a large heat release rate if it is not controlled. In “Design Fires for 

Means of Egress in Office Buildings”, a study presented at the IAFSS Seventh International 

Symposium, a polypropylene trash basket was used to ignite a workstation consisting of a single 

desk unit and chair. The recorded peak heat release rate is depicted in Figure 45 below: 

 

Figure 45: Single Desk Unit Heat Release Rate (NFPA Report) 

In order to account for a worst-case fire scenario, the maximum heat release rate possible will be 

used as the limiting factor. For the modeling simulation, a medium-combustibles “t-squared” fire 

will be implemented. The fire is expected to become a fully developed 1600 kW reaction at 

approximately 2 minutes (120 seconds) into the simulation, thus assuming flame spread over a 

pre-selected assumed short period of time. Due to the area’s very small size and glass panel walls 

installed at the two-story atrium, a large amount of sprinklers were installed in the central area to 

diminish the potential effects of smoke production and spread about two floors at the same time. 

However, to maintain an aesthetic appeal, the only fire alarm initiating devices installed were the 

aforementioned beam-type detectors on the second floor ceiling. No other smoke detectors were 

installed until the side hallways, which are exposed to the atrium on both floors.  
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With the small design area in the first design fire simulation, the sprinkler system will be active 

for the observation of a realistic scenario by utilizing an extinguishing coefficient for the 

modeled fire, which will be further described in the “Fire Dynamics Simulator” section. With a 

sensitive fire location that is capable of spreading smoke to both floors, the sprinklers will be 

assessed for their ability to react and diminish the fire. Additionally, the beam-type smoke 

detectors, being the only detectors present, will be assessed for their ability to activate. The 

design fire scenario is depicted in Figure 46 below: 

 

Figure 46: Heritage Hall First Floor Design Fire 1 

 

DESIGN FIRE 2: CORRIDOR FIRE 

The second design fire was established to assess the tenability and egress capabilities of 

occupants located on the lower level. The basement level spans 36,000 square feet underneath 

Heritage Hall. To account for the prescribed 482 occupants on the ground level, a large exit 

access corridor and stairway were established as the main forms of exit discharge. An additional 

stairway was installed in the northern section next to the area of refuge behind the basement level 

athletic center. To create a critical fire scenario on the immense lower level, a trash can or chair-

stack corridor fire was considered near the direct exit corridor, which would prevent occupants 

from utilizing the exit. Thus, the two stairwells would be assessed for their egress capabilities of 

the 482 occupants. The basement level also contains a vestibule that connects to the neighboring 

John McKay center; this feature was determined not to be an exit during Heritage Hall’s exit 

design, and was not implemented during the performance-based analysis.  

With a large team meeting room nearby, there is a potential of nearby stackable chairs that were 

left out by a student or athletic director. The chairs were placed at the end of the exit access 

corridor, near the center of the lower level. These stacked chairs were reported by Figure 26.69 
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of the SFPE Handbook of Fire Protection Engineering to have a peak heat release rate between 

250 and 1000 kW, depending on the amount of metal-frame, upholstered chairs stacked. The 

reported heat release rate test results are shown in Figure 47 below: 

 

Figure 47: Heat Release Rate Results of Office Chairs (SFPE Handbook) 

Since the established fire is made in a corridor, a worst-case fire scenario of eight stacked chairs 

in an open space is assumed. Therefore, the performance of the fire was established at an average 

peak heat release rate of 450 kW, but assessed at a constant peak heat release rate of 1000 kW 

with no flame spread to further analyze the limited tenability and egress criteria. The location of 

the fire on the lower level is shown in Figure 46 below: 

 

Figure 48: Heritage Hall Lower Level Design Fire 2 
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Design Fire Summary 

For Heritage Hall, two design fires were established in two different locations. The following 

summary described the fire characteristics and assumptions made for the simulation. 

Design Fire 1: Atrium Fire 

 Type: Electrical fire 

 Heat Source: Receptionist’s desk, started by trash can containing polyurethane 

 Location: First floor, below atrium, not centered 

 Heat Release Rate: “T-squared”, medium-fast, 1600 kW, fully developed at 120 seconds 

 Assumptions: 

o Flame spread does occur over 120 seconds, from trash can to desk. 

o Design fire (desk) dimensions: 4 feet x 2.5 feet x 2 feet.  

o Both main atrium exits only used by atrium occupants, the rest are familiar. 

o Fire alarm not manually activated before detector/sprinkler activation. 

o Sprinklers tested as active through the use of an “extinguishing coefficient” 

 Analyzed Fire Reaction Criteria 

o Visibility: 6 feet above first and second floor (human height), all north and south 

doors to rest of building, both entrances, second floor ceiling for beam detector 

blockage to observe activation time 

o Toxicity: all north and south doors to rest of building, both entrances, 6 feet above 

first and second floor (human height) 

o Temperature: all north and south doors to rest of building, entrances, 6 feet above 

first and second floor (human height), both ceilings for sprinkler locations 

Design Fire 2: Lower Level Fire 

 Type: Electrical fire 

 Heat Source: metal-frame, upholstered stacking chairs (20 chairs) 

 Location: Lower level, near entrance to corridor, blocking off exit corridor 

 Heat Release Rate: Constant 1000 kW (two simulations), no flame spread, immediate 

 Assumptions: 

o Exit access corridor is blocked by fire, all occupants must use stairwells. 

o Vestibule is not an exit and will not be used as an exit. 

o Sprinkler system does not activate (worst-case smoke spread for large area). 

o All occupants attempt to exit, even if fire is blocking part of pathway to stairwells. 

This is seen above as only one corridor is capable of being used (if the exit 

corridor is blocked off) for the occupants trying to exit from northwest section. 

o No flame spread, all chairs begin burning immediately at the same time. This 

assumption is made to see how much of the large lower level can be affected. 

o All occupants have exited by 10 minutes (tenability model: 10 minutes). 
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 Analyzed Fire Reaction Criteria 

o Visibility: 6 feet above first and second floor (human height) 

o Toxicity: 6 feet above first and second floor (human height) 

o Temperature: 6 feet above first and second floor (human height) 

o *** The entire lower level was used for this scenario’s fire simulation. Therefore, 

the tested criteria were kept to a minimum due to processing time. *** 

 

OCCUPANT BEHAVIOR 

The characteristics of an occupant present inside Heritage Hall can significantly affect the pre-

movement and escaping capabilities during an evacuation. The following facility and inhabitant 

characteristics are qualitatively analyzed to provide a performance-based analysis on occupant 

behavior before, during, and after a design fire initiation. 

Occupant Classifications 

Heritage Hall contains category A-3, B, and S-2 occupancy classifications throughout the 

facilities. The business group accounts for all professional and office use of the building, while 

the assembly categorization applies to recreational and amusement areas with student athletes 

and tourists such as the museum, the gymnasium, the sports performance lab, and the team 

meeting room. Although the A-3 facilities contain students, the Educational Group E 

classification was not utilized for these locations due to the youngest occupants being adult 

college students. Assembly Group A-3 also accounts for assembly locations such as museums 

and art galleries, which can be assigned to sensitive locations like the center atrium sports 

gallery. While athletes, students, directors, and office workers are more aware of the building 

layout, USC’s tourists may not be. However, Heritage Hall does follow a security system where 

all offices and lower level facilities are activated with a keycard, thus limiting touring locations 

to the central museum. 

Visual Awareness 

Buildings that do not provide for visual access to the behavior of other occupants may not 

warrant as swift of an evacuation as facilities that provide clear vision during an alarm. Most 

Heritage Hall doors and large rooms have windows, which would allow for visual interpretation 

during a fire scenario. The primary difficulty with visual access is if a fire occurs on one side of 

the lower level, occupants located in further sections may not witness the evacuation of others. 

However, the mass notification alarm system will prompt movement quickly and directly after it 

is activated. 
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Building Layout and Exiting 

If a very large floor level is unclear for occupants to determine exit paths, their evacuation times 

will certainly increase. While Heritage Hall does contain a vastly large basement level that can 

prompt confusion for occupants that lack building familiarity, these types of visitors are 

prevented from being allowed to access the lower level by the on-site security system. 

Trained Occupants 

If occupants are trained with fire and disaster drills, pre-movement and movement times could be 

significantly decreased; thus, the overall evacuation time should be lower for a person that is 

properly trained. Heritage Hall, like all on-campus buildings, contains trained personnel that are 

part of the USC Emergency Response Team, which is a team of 300 volunteers on campus 

capable of assisting with evacuation and aid during an emergency situation. 

False Alarms 

False alarms play a role in having an effect on an occupant’s distinction of an actual emergency 

scenario. If many false alarms have occurred previously at Heritage Hall, the inhabitants will not 

be inclined to evacuate as quickly as they may have previously. 

 

REQUIRED/AVAILABLE SAFE EGRESS TIME 

In order to determine if all occupants inside Heritage Hall are capable of evacuating before they 

are exposed to their tenability limitations, the required safe egress time (RSET) is compared to 

the available safe egress time (ASET). For the building to meet approvable fire and life safety 

conditions, ASET must be larger than RSET during all potential fire scenarios, including the 

ones established in this performance-based analysis. 

The necessary calculations for ASET and RSET determination are featured in Section 59: 

“Employing the Hydraulic Model in Assessing Emergency Movement” of the SFPE Handbook 

of Fire Protection Engineering (Fifth Edition). Some factors that play a role in determining how 

much time is available for evacuation includes: travel time to an exit, wait time before being able 

to use the exit, and flow values that are dependent on crowd size and overall movement. 

Before the calculations were made, a few assumptions are made regarding the behavior of the 

occupants as they begin to evacuate: 

 Building is fully occupied; all occupants begin to evacuate at same moment. 

 All detectors would activate fire alarm after 10 seconds of fire detection. 

 Once an occupant selects a path, that path is changeable. 

 Pre-movement times are same for all occupants. 
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The equation for required safe egress time of an occupant is shown in Figure 49 below: 

 

Figure 49: Required Safe Egress Time Equation (SFPE Handbook) 

The time from ignition to detection can be assigned as a smoke detector’s activation time. The 

time from detection to notification was assumed previously to be approximately 10 seconds and 

the time from notification until evacuation can be established as the occupants’ pre-movement 

times. Finally, the time from the start of evacuation until safety will be analyzed using 

Thunderhead Engineering’s Pathfinder software. Once all of these parameters are determined, 

the required safe egress time is provided as a singular time value, representative of the 

occupants’ total evacuation time. ASET is then compared to RSET using the timed egress 

analysis model per the SDPE Handbook, shown in Figure 50 below: 

 

Figure 50: ASET vs. RSET Timed Egress Model (SFPE Handbook) 
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Time from Ignition to Detection 

The time from ignition to detection is the activation time of the smoke detector in the design 

fires, which was reported as 15.4 seconds during the FDS simulation for Design Fire 2. The 

beam-type detectors activated at approximately 49.2 seconds during the Design Fire 1 

simulation, which is longer due to the ramp-up “t-squared” fire. Additionally, the beam-type 

detectors activate on smoke obscuration, so the smoke plume had to rise 20 feet before any form 

of detection. 

Time from Detection to Notification 

As previously determined, the time for detectors to notify the fire alarm system is approximately 

10 seconds from detection. 

Time from Notification until Evacuation 

The time from notification until evacuation is dependent on the occupant alertness and 

familiarity. The SFPE Handbook contains a figure for several behavior scenarios, as shown in 

Figure 51 below: 

 

Figure 51: Design Behavioral Scenario Categories (SFPE Handbook) 

Due to most, if not all, Heritage Hall occupants being student athletes, directors, or office 

workers that visit the building often, Category A can be chosen for occupants that are awake, 

familiar with the building, and inhabits an office setting. Since all determined occupants are 

capable of behaving accordingly, a value of 0 seconds was assigned for this time value. Any 

potential visitors would most likely be present in the museum area with very simple egress. 
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Time from Start of Evacuation to Safety (Pathfinder Simulation) 

Using Thunderhead Engineering’s Pathfinder software, occupant movement can be simulated at 

a relatively simple estimate to determine how long it would take for all persons to evacuate 

Heritage Hall. The floor plans, building characteristics, occupant behavior, and occupant loads 

were placed into the simulation to determine the total evacuation time once actual movement 

begins. This value is critical to the calculation of the overall RSET. Due to the first and second 

floor containing less than half of the building’s total occupant load, it is expected for the ground 

level to provide the longest evacuation time for the 482 occupants below ground. These egress 

simulations were further analyzed through each fire design scenario. 

Full Model 

The full Pathfinder Heritage Hall model, with no blocked exits is depicted in Figure 52 below: 

 

Figure 52: Heritage Hall Complete Pathfinder Model 

As assumed, Heritage Hall was modeled through a typical egress scenario at full building load 

capacity. Areas like the museum, team meeting room, sports performance lab, and athlete’s 

lounges are shown more densely populated, while offices and storage areas are left relatively 

open. Although the occupants were randomly placed during this simulation, their occupant load 

adheres directly to the actual occupant load of that space.  

When evacuating, all occupants were assumed to use the same typical walking speed, and queue 

up if they needed to. If a more-reasonable option was available, the occupant would have gone 

towards that exit afterwards. This case came into consideration with the two sets of stairs on the 

lower level. Both stairs are 53 inches wide with 5 inch risers, which when shown by the 

Pathfinder model, cause significant queuing times at the stairs. Once the stairs filled up, 

occupants chose to catch up with the corridor escapees instead. A total time for the full 

Pathfinder model was determined to be 275.5 seconds. During the original tenability criteria 

analysis, a calculated time of 343 seconds was determined as the average egress time, which is 
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dependent heavily on the amount of occupants that elect to queue up for stairwell usage. The 

lower level took the longest to evacuate, with the final occupant being a person that elected to 

use the corridor ramp instead of the stairs. 

 

Figure 53: Heritage Hall Complete Pathfinder Model, t = 55.2 seconds. 

As shown by Figure 53 (above), the first floor was quickly evacuated compared to the others. 

 

Figure 54: Heritage Hall Complete Pathfinder Model, t = 156.6 seconds 

Figure 54 (above) depicts the second floor fully evacuated at 156 seconds, approximately two 

whole minutes before the lower level is evacuated. An occupant egress graph is shown in Figure 

55 below: 
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Figure 55: Heritage Hall Full Pathfinder Model Evacuation Report 

Design Fire 1 

Changes to the Pathfinder model for Design Fire 1 included restricting access to the main 

entrance doors for all occupants that were not already in the Heritage Hall central museum 

during the detection and notification of a fire. This concept allowed the people at the museum 

section to exit using one of the two main entrances; these two common paths were a few feet 

away and were likely to be priority choices for those occupants. Every simulated evacuator 

outside of the central portion was instructed to use a different exit. An egress graph for the first 

design fire simulation is shown in Figure 56 below: 

 

Figure 56: Heritage Hall Design Fire 1 Evacuation Report 

Pathfinder actually estimated that if all occupants in the center were the only ones that were 

allowed to queue and use the main entrances as the primary forms of exit discharge, the 
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evacuation time was reported to be only six seconds slower than the original model. The goal of 

limiting exiting through the main entrances is to prevent an occupant who can try to use those 

doors and open a door to the borders of the design fire. Therefore, all people that were not 

presently put into the atrium were instructed to go elsewhere.  

 

Figure 57: Heritage Hall Pathfinder Model: Design Fire 1, t = 49 seconds 

As shown in Figure 57 (above), by approximately 49 seconds, all occupants located inside the 

atrium were able to freely evacuate with minor queuing occurrences. Total evacuation time was 

determined to be about 281 seconds. Thus, this design fire case did not affect the total evacuation 

time of occupants heavily, even after blocking off two exits. Fortunately, the stairwells on the 

second floor are separated from the atrium with a sealed doorway. 

Design Fire 2 

 
Figure 58: Heritage Hall Pathfinder Model: Design Fire 2, t = 42 seconds 
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As shown by Figure 58 (above), Design Fire 2 prevented access to the exit corridor at the lower 

level. This wide corridor was extremely beneficial to egress Heritage Hall’s Lower Level. 

Without the third exit, occupants are limited to evacuate using only stairs, which are limited by 

their overall size and ability to support such a large amount of people. Overall, the evacuation 

lasted about 344 seconds, 69 seconds slower than the original timed egress Pathfinder model. 

The egress analysis graph for the second design fire is shown in Figure 59 below: 

 

Figure 59: Heritage Hall Design Fire 2 Evacuation Report 

Summarized evacuation times for all performance scenarios within Heritage Hall are shown and 

discussed below: 

 Complete Pathfinder Model: 275.5 seconds, lowest egress time. 

 Design Fire 1 Pathfinder Model: 281 seconds, not as effective on evacuation time 

 Design Fire 2 Pathfinder Model: 344 seconds, longest evacuation time recorded 

 

SAFETY MARGIN 

In order to establish duration of operation for the fire alarm system to remain active during 

detection, a safety margin must be implemented as part of the required safe egress time. CBC 

Section 909.4 requires “all portions of active or passive smoke control systems shall be capable 

of continued operation after detection of the fire event for a period of not less than 20 minutes or 

1.5 times the calculated egress time”. Therefore, the criteria that are relevant to a safety margin 

(such as time from notification until egress starts and time from start of evacuation until safety is 

reached) will be multiplied by a factor of 1.5 to provide the mentioned continued operational 

time. 
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RSET FINAL CALCULATIONS 

RSET = Td + Tn + Tp-e(SF) +Te(SF) 

Design Fire 1 RSET: 15.4 + 10 + 0 + 281(1.5) = 436.9 seconds, or approximately 7.28 minutes 

Design Fire 2 RSET: 49.2 + 10 + 0 + 344(1.5) = 575.2 seconds, or approximately 9.59 minutes 

Thus, the tenability requirements of Heritage Hall require at least 9.59 minutes of adequate fire 

protection capabilities, in order to account for the evacuation time of every occupant during a 

worst-case performance-based scenario. For a modest performance-based approach, these 

tenability values are rounded to 8 and 10 minutes for atrium and corridor fire scenarios 

respectively. These time additions are provided due to a conservative fire safety approach, as 

well as accounting for additional evacuation times required for the occupants that exit to the 

Wood Plaza, which requires a further short amount of travel to the nearest public way. 

FIRE DYNAMICS SIMULATION 

Fire Dynamics Simulator (FDS) was used to assess the tenability criteria determined previously 

for the occupants at Heritage Hall. Visibility, toxicity, and temperature limitations provide a 

standard that can be analyzed during these fire simulations. If any modeling factors surpass the 

mentioned tenability criteria, the building will fail to meet that part of the qualifications for a 

completely acceptable fire and life safety system. To simulate the two-story atrium with 

automatic sprinklers, a fire extinguishing coefficient was added to the design fire. Since the first 

sprinklers activate at 81.3 seconds, the design fire was reduced to 200 kW by 240 seconds, thus 

assuming that the sprinkler system is capable of diminishing the fire within about 160 seconds. 

Therefore, flame spread is assumed for the atrium fire, but not the corridor fire. 

Design Fire 1: Atrium Fire Simulations 

The first design fire was reported to have the following activation times: 

 Beam-Type Smoke Detector: 49.2 seconds 

 Automatic Quick Response Sprinkler: 81.3 seconds 

Visibility 

During visibility testing on the atrium, the first performance scenario fails with the 30 foot 

(9.144 meters) visibility criteria at 83 seconds into the simulation. At this point in time, the six 

foot height above the second floor has been fully covered by smoke below the visibility index. 

At 143 seconds into the simulation, the first floor readings also fall below the necessary visibility 

target. The first floor design fire did not meet the required safe egress time of 8 minutes Figures 

from the fire model are shown in Figures 60 and 61 below: 
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Figure 60: Design Fire 1 Atrium Visibility (meters), Simulation Time: 83 Seconds 

 

Figure 61: Design Fire 1 Atrium Visibility (meters), Simulation Time: 143 Seconds 
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Additional Visibility Simulations 

Heritage Hall’s atrium is not equipped with a one-hour fire-barrier, a smoke barrier, or a smoke 

control system due to the exception in CBC Section 404.6, which states that an atrium does not 

require a fire barrier if glass walls that form a smoke partition (with sprinklers on each side of the 

separation spaced less than 6 feet) are utilized instead. The occupant visibility tenability criteria 

of the atrium’s adjacent facilities were further assessed by increasing the mesh size of the FDS 

simulation. This model was only assessed at an elevation of 6 feet above the second floor, to 

replicate an average person’s height. 

This model is important to observe due to the fact that the atrium is exposed to the side hallways, 

which lead directly to stair access for first floor and lower level occupants. While the occupants 

inside the atrium are able to evacuate quickly, an occupant that attempts to use the stairs may 

have their visibility hindered by untenable conditions, as shown in this simulation. 

The additional FDS simulation is depicted in Figure 62 below: 

 

 

 Figure 62: Design Fire 1 Atrium and Adjacent Facilities Visibility (meters) 

Simulation Time: 100 Seconds 

As shown by the FDS simulation, the excessive production of smoke created by the large design 

fire in the atrium is capable of quickly expanding to nearby locations, given the opportunity. In 

just 100 seconds, the atrium and nearby stairwell were completely enclosed with untenable 

visibility conditions that clearly fail to meet the pre-determined tenability requirements. The 

addition of a single propped door to the Design Fire 1 performance scenario was more than 

capable of producing inadequate tenability conditions for the neighboring adjacent spaces; this 

observation can be attributed to the atrium’s lack of a smoke barrier or smoke control system. 
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Soot Mass Fraction 

The soot mass fraction concentration inside of the first floor atrium was assessed at the same 

simulation times the visibility criterion for the first design fire failed. These simulations are 

shown in Figure 63 below, depicting a large amount of soot yield: 

 

Figure 63: Design Fire Soot Mass Fraction, Simulation Time = 83, 143 seconds 

Toxicity 

In the toxicity analysis, a tenable limit of 1,500 ppm was determined for all Heritage Hall 

occupants. During this simulation, the toxicity in the atrium did not surpass that limitation on 

either floor. The toxicity fire model is featured in Figure 64 below, after the full simulation: 

 

Figure 64: Design Fire 1 Atrium Toxicity (ppm), Simulation Time = 500 seconds 
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Temperature 

For temperature tenability, a maximum room temperature of 132°C was determined by the 

tenability criteria of the performance model. For testing purposes, this temperature tenability 

limit was tested with and without the activation of the sprinkler system in the atrium. This 

adjustment to the fire scenario is observed to assess whether occupants that are located inside the 

athletic museum are capable of evacuating before untenable temperatures are reached within 49 

seconds (Pathfinder determined time). The simulations are shown in Figure 64 and 65 below: 

 

Figure 64: Design Fire 1 Atrium Temperature (°C), No Sprinklers, 

 Simulation Time = 152 Seconds 

 

Figure 65: Design Fire 1 Atrium Temperature (°C), No Sprinklers,  

Simulation Time = 300 Seconds 
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Without sprinkler system activation, the model fails to suppress the temperature below 132°C at 

152 seconds for the second floor, and 300 seconds for the first floor of the atrium.  

 

Figure 66: Design Fire 1 Atrium Temperature (°C), Sprinklers,  

Simulation Time = 500 Seconds 

As shown by Figure 66 (above) temperature tenability criterion is surpassed at 500 seconds, or 

approximately 20 seconds after this design fire’s required safe egress time. Therefore, with an 

active sprinkler system, the temperature requirements of the atrium’s performance-based 

tenability are deemed adequate. 

Design Fire 1 Simulation Analysis and Summary 

The performance-based atrium design fire test was determined to contain an RSET of 

approximately 8 minutes. Thus, all simulations were ended at 500 seconds (8.33 minutes), at 

which point all occupants should have exited the premises accordingly. As mentioned 

previously, the atrium design fire’s Pathfinder simulation was assigned two behavior patterns for 

the occupants inside Heritage Hall: 

 Occupants who aren’t present inside the Heritage Hall museum and are therefore familiar 

with the building layout are assigned to evacuate without using the atrium’s exits (main 

entrances).  

 Occupants who are present inside the design fire area are considered to not be as familiar 

with the facility due to public visitor access; these persons were assigned a unique 

behavior pattern that prompted evacuation only through the main entrances.  
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If Design Fire 1 occurs inside of the atrium, the museum center’s inhabitants will be alerted 

almost immediately due to their proximity to the fire. Since this fire is expected to be detected 

very promptly, evacuators in this populated section of Heritage Hall will have a chance to utilize 

the wide main exits before the development of untenable conditions. During the first design 

fire’s Pathfinder simulation, these occupants were able to evacuate the building in 49 seconds, at 

least 30 seconds before any of the tested tenability criteria limits are reached. However, RSET 

was still evaluated at the time of complete evacuation for Heritage Hall.  

Table 23, shown below, summarizes the tenability criteria results after the first design fire FDS 

simulation was performed: 

Table 23: Atrium Fire (Design Fire 1) FDS Tenability Simulation Results 

 
Note: Visibility and Toxicity without sprinkler system not depicted in report. 

In the model, the “t-squared” 1600 kW workstation fire produced a significant amount of smoke 

within the first minute of the fire, due to the sprinkler system activating 81 seconds into the 

simulation. As shown, in a realistic atrium fire scenario, the beam-type detector would detect the 

smoke blockage 32 seconds earlier and proceed to activate the fire alarm, which would prompt 

the activation of the sprinklers.  

 

Design Fire 2: Corridor Fire Simulations 

The second design fire was reported to have the following activation times: 

 Spot-Type Smoke Detector: 41.7 seconds 

 Automatic Quick Response Sprinklers: Not Used 

Although two simulations were conducted, the small 400 kW constant design fire did not 

challenge any tenability criteria. To accommodate a suitable design fire, the peak heat release 

rate of the stackable-chairs fire was increased to the maximum found value in the SFPE 

Handbook, which was 1,000 kW when the chair stack was set in a corner. The design fire is 

placed at the end of a corridor to block a path, with no nearby corners present, creating a limiting 

fire if eight chairs are used. Therefore, instead of eight chairs, twenty stackable chairs were 

established as the fuel load for the corridor fire. 

Floor Tested (Sprinkler Annotation) Visibility (9.144 meters) Toxicity (8000 ppm) Temperature (160°C)

1st Floor (Not Sprinklered) FAIL - 82  seconds PASS - 500 seconds FAIL - 152 seconds

2nd Floor  (Not Sprinklered) FAIL - 45 seconds PASS - 500 seconds FAIL - 300 seconds

1st Floor (Sprinklered) FAIL - 134 seconds PASS - 500 seconds PASS - 500 seconds

2nd Floor (Sprinklered) FAIL - 83 seconds PASS - 500 seconds PASS - 500 seconds

DESIGN FIRE 1 TENABILITY SIMULATION RESULTS (RSET = 480 SECONDS)
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In order to observe the effects of the design fire on the entire lower level, the automatic sprinkler 

system was removed from this performance-based scenario. If the sprinkler system was active, 

the 1,000 kW corridor fire would be controlled and diminished by numerous sprinklers in a 

matter of minutes. With the sprinkler system inactive, the pre-determined occupant tenability 

criterion is further stressed to meet the required egress time. Although the water-based 

suppression features are decommissioned in this simulation, the fire alarm system is assumed to 

still function accordingly and without affecting the determined occupant movement times. 

Visibility 

Visibility testing by the fire model produced a few areas in the Lower Level B Section that 

surpassed the 30 foot minimum visibility tenability requirement. The sections that appear to be 

the most limited are the exit access corridor that is blocked off by the design fire, both corners of 

the large private office, and a small part of the northernmost corridor.  

The exit access corridor appears to be the most affected by the design fire, primarily due to the 

closed door and fire separation at the end of the hall, with nowhere else for the fire to travel. The 

other corridor is slightly affected by visibility limits in a wall corner, but not enough to affect 

egress of occupants. Finally, multiple corners of the private office were affected at the end of the 

simulation, but did not distribute about the whole room. This office was originally modeled as an 

open office without any door limitations, but actually contains two very large doors that will 

most likely be kept closed if an inhabitant will choose to remain inside.  

The visibility criteria appear to be met after the 10 minute simulation, as shown by Figure 67: 

 
Figure 67: Design Fire 2 Lower Level Visibility (meters), Simulation Time = 600 seconds 
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As shown by the figure above, the main visibility limiting effects appear to take place across the 

main corridor that the fire was placed in, as expected. Neither exit stairwell was limited by the 

smoke produced. Although the 30 foot (9.144 meter) tenability requirement appears to be most 

prevalent in the large private office, the whole room is not completely limited after the 

simulation. Based on the fact that access to the lower level is for users that are familiar with the 

building and are capable of finding another path of egress, the visibility requirement is deemed 

adequate after the simulation. 

Toxicity 

Due to the large design area selected, large distribution of smoke in a single area is not possible 

due to the limited corridor design fire. In fact, the corridor appeared to be the most affected by 

the smoke accumulation, while the rest of the lower level appears to look virtually unaffected. 

The travel of soot mass fraction (RLE), or 3D Smoke, is shown by Figure 68 below: 

 
Figure 68: Design Fire 2 Lower Level Soot Mass Fraction, Simulation Time: 600 seconds 

Due to the low amount of 200 ppm CO recorded in a single area, the pre-determined toxicity 

tenability criterion was easily met by the lower level design fire model.  

Temperature 

Design Fire 2 was capable of tripping the temperature limits of smoke and heat detectors, but 

only in two locations. The areas where the corridor fire was capable of being prevalent was right 
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at the point of fire origin and the corner of the blocked off exit access corridor. However, the rest 

of the floor remained relatively unhindered by temperature, as shown in Figure 69 below: 

 
Figure 69: Design Fire 2 Lower Level Temperature (°C), Simulation Time = 600 seconds 

Design Fire 2 Simulation Analysis and Summary 

The performance-based lower level design fire test was determined to contain an RSET of 

approximately 10 minutes. Thus, all FDS simulations were ended at 600 seconds (10 minutes), 

which was determined as the time required egress time for occupants to evacuate safely. During 

this design fire’s Pathfinder simulation, all occupants on the lower level were instructed not to 

consider the exit access corridor as an exit, thus forcing them to use one of the two stairwells. If 

queue time was determined by an occupant to be too long, a shift in direction would be made 

towards another stairwell for access. 

The goal of this design fire’s performance-based analysis was to observe an occupant’s ability to 

evacuate if the large direct exit corridor was not available to be utilized. If untenable conditions 

created by the design fire were observed, occupants in long stairway queuing times could be 

exposed to life safety hazards while attempting to evacuate. However, all established tenability 

requirements were met by the FDS simulation with ease.  

 

The following table summarizes the tenability criteria results after the second design fire FDS 

simulation was performed: 

Table 24: Corridor Fire (Design Fire 2) FDS Tenability Simulation Results

 

Floor Tested (Sprinkler Annotation) Visibility (9.144 meters) Toxicity (8000 ppm) Temperature (160°C)

Lower Level (Sprinklers Inactive) PASS - 600 seconds PASS - 600 seconds PASS - 600 seconds

DESIGN FIRE 2 TENABILITY SIMULATION RESULTS (RSET = 600 SECONDS)
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CONCLUSIVE SUMMARY 

OVERVIEW 

The University of Southern California’s Heritage Hall opened its doors in 1971, and has served 

as the home of USC’s athletic department for more than forty years.  

During USC’s 2012 recapitalization, the entire Heritage Hall address underwent a $35 million 

renovation that updated many fire protection features within the facility. All structures were 

overhauled with modern structural capabilities, an updated occupancy reclassification and egress 

analysis, all new piping equipped with water-based suppression systems, and a new fire alarm 

system provided with fire initiating devices, fire alarm notification appliances, and a mass 

notification emergency communications system. The expansion also provided a vestibule 

connecting the building’s lower level with the newly-built John McKay Center, as well as a 

private gymnasium reserved for current student athletes.  

 

DETERMINATION 

Although all of Heritage Hall’s prescribed fire protection features are justly modern and adhere 

to code requirements, the performance-based analysis of the athletic museum’s atrium section 

disclosed potential fire and life safety concerns. Based on the determined tenability criteria of all 

potential occupants, the required safe egress time (RSET) was not met by the available safe 

egress time (ASET), thus classifying this building as unsafe for occupant use. During the 

building’s original construction, the atrium was not required to be provided with a 1-hour fire 

separation due to an exception in the California Building Code that allowed for the building’s 

glass walls to be utilized as smoke partitions. However, the side hallways, which contain 

stairway access from the lower and second floors, are directly exposed to the atrium. No 

adequate smoke control system was provided during the renovation.  As shown by the 

performance-based analysis, these additional fire protection features could have been discounted 

on account of the lack of a large present fuel load; however, they deserve serious consideration 

due to the amount of lighting equipment used for USC’s athletics museum. 

 

RECOMMENDATION 

Based on the findings in this report, it is recommended for the University of Southern California 

to address Heritage Hall’s two-story atrium with the provision of smoke barriers or door 

partitions for the side hallways that lead to the center, per the California Building Code; or, an 

adequate smoke control system installed per NFPA 92: Standard for Smoke Control Systems. 

      

END OF REPORT 
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1-HR FIRE RATED SEPARATION
* SEE WALL TYPES
* DOORS IN SEPARATION WALL TO BE RATED
- SEE DOOR SCHEDULE

EXISTING ELEMENTS TO REMAIN

PLANTER

DOOR IDENTIFIER
- REFER TO SHEET A-701
FOR DOOR SCHEDULE9
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WINDOW TAG
-REFER TO SHEET A-702
FOR WINDOW TYPES
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SHEET NOTES:

1. PROJECT REFERENCE FINISH FLOOR ELEVATION OF 0'-0" =
184'-0"  (GROUND LEVEL). CIVIL DATUM ELEVATION = 184'-0"
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SCALE:  1/8" = 1'-0"A-200-B

1 PARTIAL FLOOR PLAN - LOWER LEVEL B N

Key Value Keynote Text

BD16 DRINKING FOUNTAIN, SEE DETAIL 13/G-005

BD57 LIGHTWELL

BD73 LOUVER

BD75 FORCE PLATE - REFER TO ELECTRICAL

BD78 SHOTCRETE INFILL WALL, TYP. SEE STRUCTURAL
DRAWINGS FOR REINFORCEMENT INFORMATION
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PARTITION TYPE
-REFER TO SHEET A-706
FOR PARTITION TYPES
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ROOM NAME
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150 SF

1-HR FIRE RATED SEPARATION
* SEE WALL TYPES
* DOORS IN SEPARATION WALL TO BE RATED
- SEE DOOR SCHEDULE

EXISTING ELEMENTS TO REMAIN

PLANTER
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- REFER TO SHEET A-701
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WINDOW TAG
-REFER TO SHEET A-702
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SHEET NOTES:

1. PROJECT REFERENCE FINISH FLOOR ELEVATION OF 0'-0" =
184'-0"  (GROUND LEVEL). CIVIL DATUM ELEVATION = 184'-0"
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SCALE:  1/8" = 1'-0"A-201

1 OVERALL FLOOR PLAN - FIRST FLOOR N

Key Value Keynote Text

BD16 DRINKING FOUNTAIN, SEE DETAIL 13/G-005

BD42 DISPLAY CASE, REFER TO FF&E PACKAGE, (TYP.)

BD47 STRUCTURAL GLASS SYSTEM

BD69 CLEAR INSULATED GLASS

BD78 SHOTCRETE INFILL WALL, TYP. SEE STRUCTURAL
DRAWINGS FOR REINFORCEMENT INFORMATION

SP53 LANDSCAPE PLANTER

0" 1/2" 1" 2" 4"

0' 4' 8' 16' 32'

1/8" = 1'-0"

R
E
S
P
S
O
N
S
E
S
 U
P
 T
O
 R
F
I 1
79

02
/0
1/
20
13

M
C
C



REF.DW

RF

DWREF.

F
E

C

F
E

C

F
E

C

FE

FE

E.14E.13E.12E.9E.7E.6E.4E.2 E.3

E.A

E.D

E.E

E.F

E.G

E.J

E.L

E.M

E.Q

E.P

E.B

E.8

E.H

E.K

E.5 E.11

E.N

E.C

DD

A-501

201 SF

DEV. SR
ASSOCIATE
ATHLETIC
DIRECTOR

253
114 SF

DEV.
ASSISTANT
DIRECTOR

251

117 SF

DEV.
ASSISTANT
DIRECTOR

269

111 SF

DEV.
ASSISTANT
DIRECTOR

271

130 SF

DEV. DIRECTOR

255

134 SF

DEV. DIRECTOR

257

139 SF

DEV. DIRECTOR

259

134 SF

DEV.
ASSISTANT
DIRECTOR

261

124 SF

DEV.
ASSISTANT
DIRECTOR

263

208 SF

DEV. SR
ASSOCIATE
ATHLETIC
DIRECTOR

265

117 SF

DEV.
ASSISTANT
DIRECTOR

267

114 SF

CONSULTANT
MANAGER
OFFICE

249

110 SF

CONSULTANT
OFFICE

247

751 SF

CORRIDOR

239

268 SF

DEV. ADMIN
ASSISTANT &

ST WS

243

485 SF

CONSULTANT
OPEN OFFICE

245

443 SF

RECEPTION/
DONOR
LOUNGE

241

255 SF

WOMEN'S
RESTROOM

281

94 SF

ELEC.

283

2515 SF

CIRCULATION

200

228 SF

MEN'S
RESTROOM

202

183 SF

ELEC.

280

391 SF

RECEPTION /
WAITING AREA

204

254 SF

COPY/ WORK
ROOM/ ST WS

212

99 SF

MKTING
ASSISTANT

216

100 SF

MKTING
ASSISTANT

218

99 SF

ASSISTANT
ATHLETIC
DIRECTOR

220

117 SF

ASSOCIATE
ATHLETIC
DIRECTOR

222

133 SF

ASSOCIATE
ATHLETIC
DIRECTOR

224

156 SF

EXECUTIVE
ASSISTANT

226

378 SF

DIRECTOR OF
ATHLETICS
LOUNGE

228

239 SF

CONF. ROOM

230

141 SF

FINANCE
OFFICE

232

161 SF

FINANCE
ASSISTANT
SHARED
OFFICE

234

196 SF

SR ASSOCIATE
ATHLETIC
DIRECTOR

236
191 SF

SR ASSOCIATE
ATHLETIC
DIRECTOR

238

184 SF

SR WOMEN'S
ADMINISTRATOR

240

118 SF

COFFEE

246

417 SF

CORRIDOR

248A

96 SF

MKTING OFFICE

210

92 SF

MKTING OFFICE

206

DN

DN

A-807 13

20 SF

AV

285A

92 SF

STORAGE

285

174 SF

DIRECTOR OF
ATHLETICS
OFFICE
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CC

A-501
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A-502

BB
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A-402 2

A-4028

A-402

11

E.10

A-80714 A-809

10

A-824

1

7

8

9
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22

A-809

5

3

2
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8

7
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9
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19
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14

11
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13

A-810

16
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2

285

A-403

3
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1

C
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2
5
1

2
4
9
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2
4
7

2
7
1

2
0
2

2
8
3

2
6
9

2
6
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2
3
8
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9
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OPEN TO
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202A
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6
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3
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4
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17 SF
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BD47
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B
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B

A3

AA

B B
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B
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B
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244

14' - 0"

11
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D
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2
2
8
B

2
2
8
C

230

2
3
4

2
3
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2
4
2

2
4
0

246
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14
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3
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2
1
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2
2
2

2
2
0

2
1
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11

1

226 209
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2
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G G

G

2
1
4
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X1

X
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1

4
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IN32
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2
0
5
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6

4

2
7
3

277A

275
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CONF ROOM

277
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STORAGE
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COFFEE/ COPY
/ WORK ROOM

275

A

B

B

A

A

A

A

C

G

253

A

B

G

G
G
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17 SF

JAN

281A

2
8
3
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2
8
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B B
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G

G
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X X

X
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G
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G

G
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2
8
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SIM.
D
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SIM.

BD81

15

A-605
TYP.

G
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G
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FLOOR PLAN LEGEND

PARTITION TYPE
-REFER TO SHEET A-706
FOR PARTITION TYPES

ROOM NUMBER

KEY NOTE?

?

ROOM NAME

???

150 SF

1-HR FIRE RATED SEPARATION
* SEE WALL TYPES
* DOORS IN SEPARATION WALL TO BE RATED
- SEE DOOR SCHEDULE

EXISTING ELEMENTS TO REMAIN

PLANTER

DOOR IDENTIFIER
- REFER TO SHEET A-701
FOR DOOR SCHEDULE9

9
9
A

CENTERLINE

ALIGN
ALIGN FACE OF WALL
OR EDGE OF SURFACE

0'-0" DATUM ELEVATION

WINDOW TAG
-REFER TO SHEET A-702
FOR WINDOW TYPES

1i

SHEET NOTES:

1. PROJECT REFERENCE FINISH FLOOR ELEVATION OF 0'-0" =
184'-0"  (GROUND LEVEL). CIVIL DATUM ELEVATION = 184'-0"
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SCALE:  1/8" = 1'-0"A-202

1 OVERALL FLOOR PLAN - SECOND FLOOR N

Key Value Keynote Text

BD16 DRINKING FOUNTAIN, SEE DETAIL 13/G-005

BD28 ROOF ACCESS LADDER

BD47 STRUCTURAL GLASS SYSTEM

BD69 CLEAR INSULATED GLASS

BD81 EXISTING RETRACTABLE ROOF ACCESS LADDER

0" 1/2" 1" 2" 4"

0' 4' 8' 16' 32'

1/8" = 1'-0"
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WALL)

PENETRATIONS OF ACOUSTICAL PARTITIONS BY, CONDUIT, CABLE, PIPES ETC. SHALL BE ACOUSTICALLY
SEALED AS SHOWN.  ANY GAP LARGER THAN 1/2" SHALL BE COVERED WITH GYPSUM BOARD, LAPPED A
MINIMUM OF 2" AND SCREWED BEFORE USING ACOUSTICAL SEALANT.  CABLE TRAYS SHOULD NOT
PENETRATE SLAB-TO-SLAB PARTITIONS.  A CONDUIT SLEEVE SHOULD BE USED AT SUCH PENETRATIONS AND
SEALED AS SHOWN ON THIS DETAIL.

FLEXIBLE DUCT, PIPE, CONDUIT, ETC. CONNECTIONS SHOULD BE INCORPORATED BETWEEN ROOMS WHERE
RESILIENTLY ISOLATED FLOORS, WALLS OR CEILING LIDS OCCUR.

1/8" CLEAR TYP.
(CONDUIT OR PIPE
SHALL NOT CONTACT
WALL)

CLOSED CELL
POLYURETHANE FOAM
OR FIRE RATED
SILICONE FOAM

CONDUIT SLEEVE

1/2" CLEAR
(TYP.)

CLOSED CELL
POLYURETHANE FOAM
OR FIRE RATED
SILICONE FOAM

ACOUSTICAL SEALANT

1/8" CLEAR TYP.
(CONDUIT OR PIPE
SHALL NOT CONTACT

SINGLE CONDUIT, CABLE OR PIPE

SIMILAR FOR DOUBLE
STUD PARTITION

SIMILAR FOR SINGLE
STUD PARTITION &
FLOOR PENETRATION

MULTIPLE CONDUIT

SLEEVE W/MULTIPLE CABLES

SILICONE FOAM:
MULTI-COMPONENT,
SILICONE BASED LIQUID
ELASTOMER THAT, WHEN
MIXED, EXPANDS AND
CURES IN PLACE TO
PRODUCE A FLEXIBLE,
NON-SHRINKING FOAM.

24" MIN.

24" MIN.

TYPICAL DOUBLE STUD PARTITION

WITH SOUND ISOLATION  (SIMILAR FOR STAGGERED STUDS)

NOTES:

1. PLACE OUTLET BOXES IN SEPARATE STUD SPACES
2. BACK-TO-BACK OUTLETS NOT PERMITTED.
3. PLUG ALL UNUSED KNOCK-OUTS IN OUTLET BOXES WITH KNOCK-OUT CAPS.
4. PROVIDE BACKING EQUIVALENT TO "LOWRY'S" OUTLET BOX PADS

(HARRY A. LOWRY & ASSOCIATES INC. (800) 225-8231)
5. DEPTH OF OUTLET BOX MUST BE COMPATIBLE WITH STUD SIZE IN ORDER

TO ACCOMMODATE BOX PAD.
6. ACOUSTICAL BOX PAD REQUIREMENT APPLIES TO ALL PARTITIONS WITH

ACOUSTICAL INSULATION.

APPLIES TO POWER, PHONE, COMMUNICATIONS, ETC.

NOTE: SEPARATE
CONDUIT FOR OUTLET
BOXES ON 2 SIDES OF
PARTITION. NO CONTACT
BETWEEN STUDS

SCHEDULED PARTITION

CONTINUOUS
ACOUSTICAL SEALANT
AROUND ENTIRE
PERIMETER (TYP.)

TYPICAL
OUTLET BOX

BOX PAD (TYP.)

SCHEDULED PARTITION

TYPICAL SINGLE STUD PARTITION WITH
SOUND ISOLATION

1 LAYER OF 5/8" GYPSUM BOARD

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" GYPSUM BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

6"
 A

.F
.C

.

ONE LAYER TERMINATES AT 6"
ABOVE FINISHED CEILING

1 LAYER OF 5/8" GYPSUM BOARD

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" GYPSUM BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

EXTEND GYPSUM BOARD
TO UNDERSIDE OF DECK

2 LAYERS OF 5/8" GYPSUM BOARD

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" GYPSUM BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

EXTEND GYPSUM BOARD
TO UNDERSIDE OF DECK

2 LAYERS OF 5/8" GYPSUM BOARD

3-5/8" COLD FORMED METAL FRAMING

2 LAYERS OF 5/8" GYPSUM BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

EXTEND GYPSUM BOARD
TO UNDERSIDE OF DECK

2 LAYERS OF 5/8" GYPSUM BOARD

STAGGERED 3-5/8" COLD FORMED
METAL FRAMING

1 LAYER OF 5/8" TILE BACKER BOARD
WHERE TILE OCCURS

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

EXTEND GYPSUM BOARD
TO UNDERSIDE OF DECK

2 LAYERS OF 5/8" GYPSUM BOARD

2-1/2" COLD FORMED METAL
FRAMING

1" AIR SPACE

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

ELEVATOR/MACHINE
ROOM/MECHANICAL ROOM WALL
PARTITION

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" GYPSUM BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

ONE LAYER TERMINATES AT 6"
ABOVE FINISHED CEILING

STC 45

STC 50

STC 55

STC 60

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" GYPSUM BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

EXTEND GYPSUM BOARD
TO UNDERSIDE OF DECK

1 LAYER OF 5/8" GYPSUM BOARD

PORCELAIN TILE WHERE APPLIES (REFER TO
WALL FINISH PLANS A-230 THROUGH A-232)

TYPE E1: PARTIAL-HEIGHT PORCELAIN TILE, ONE-SIDE
TYPE E2: FULL-HEIGHT PORCELAIN TILE, ONE-SIDE

TYPE G1:  2-1/2" COLD FORMED METAL FRAMING
TYPE G2: 3-5/8" COLD FORMED METAL FRAMING, EXTEND GYPSUM BOARD TO
UNDERSIDE OF DECK

EXISTING MASONARY PARTITION

CEILING WHERE OCCURS

7/8" HAT CHANNEL

EXISTING WALL BASE CONDITION
WHERE OCCURS

1 LAYER OF 1/4" GYPSUM BOARD

METAL ANGLE AT BASE

7/8" HAT CHANNEL

TYPE A1: 6"  COLD FORMED METAL FRAMING
TYPE A2: 2-1/2"  COLD FORMED METAL FRAMING
TYPE A3: PARTIAL-HEIGHT PARTITION TO 96" AFF WHERE CLERESTORY WINDOW OCCURS,
 3-5/8" COLD FORMED METAL FRAMING

STC 35

STC 60

NOTE:

CONDITION AT FIRST FLOOR WALL BASE

VARIES

5 1/2"

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" TILE BACKER BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

PORCELAIN TILE/STONE WHERE APPLIES
(REFER TO WALL FINISH PLANS A-230
THROUGH A-232)

TYPE T1: PARTIAL-HEIGHT PORCELAIN TILE, ONE-SIDE

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" TILE BACKER BOARD,
BOTH SIDES

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

PORCELAIN TILE/STONE WHERE
APPLIES (REFER TO WALL FINISH
PLANS A-230 THROUGH A-232)

TYPE U1: PARTIAL-HEIGHT PORCELAIN TILE, PROVIDE GYP. BD.
ABOVE TILE TO EXTEND TO 6" ABOVE CEILING
TYPE U2: PARTIAL-HEIGHT PARTITION TO 78" AFF W/ TILED TOP

1 LAYER 5/8" GYPSUM BOARD

1 LAYER OF 5/8" TILE BACKER BOARD

3-5/8" COLD FORMED METAL FRAMING

1 LAYER OF 5/8" GYPSUM BOARD

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

ONE LAYER TERMINATES AT 6"
ABOVE FINISHED CEILING

PORCELAIN TILE/STONE TILE WHERE
APPLIES (REFER TO WALL FINISH
PLANS A-230 THROUGH A-232)

EXTEND GYPSUM BOARD
TO UNDERSIDE OF DECK

6"
 A

.F
.C

.

MASONARY PARTITION WHERE
OCCURS

GYP. BD. TO ALIGN FLUSH W/
ADJACENT GYP. BD. PARTITION,
TYP.

1 LAYER OF 5/8" GYPSUM BOARD

EXISTING MASONARY PARTITION

CEILING WHERE OCCURS

PORCELAIN TILE/STONE TILE WHERE
APPLIES (REFER TO WALL FINISH
PLANS A-230 THROUGH A-232)

7/8" HAT CHANNEL

TYPE W1: PARTIAL-HEIGHT PORCELAIN TILE, PROVIDE GYP. BD. ABOVE
TILE TO EXTEND TO 6" ABOVE CEILING

1 LAYER 5/8" TILE BACKER BOARD

TYPE K1:  EXTEND GYPSUM BOARD TO UNDERSIDE
OF DECK

6"
 A

.F
.C

.

ONE LAYER TERMINATES AT 6"
ABOVE FINISHED CEILING

ONE LAYER TERMINATES AT 6"
ABOVE FINISHED CEILING

6"
 A

.F
.C

.

1 HOUR FIRE-RATED WHERE
APPLICABLE
UL DESIGN NO. 465

3 1/2"

6"
 A

.F
.C

.

TYPE V1: PARTIAL-HEIGHT PORCELAIN TILE, PROVIDE GYP. BD. ABOVE
TILE TO EXTEND TO 6" ABOVE CEILING
TYPE V2: EXTEND GYPSUM BOARD TO UNDERSIDE OF DECK

6"
 A

.F
.C

.

ONE LAYER TERMINATES AT 6"
ABOVE FINISHED CEILING

1 LAYER OF 5/8" GYPSUM BOARD

6" C-H COLD FORMED METAL FRAMING

1 LAYER OF 1" GYPSUM BOARD SHAFT
LINER

BLANKET INSULATION FULL
HEIGHT OF WALL

CEILING WHERE OCCURS

EXTEND GYPSUM BOARD
TO UNDERSIDE OF DECK

1 HOUR FIRE-RATED WHERE APPLICABLE UL DESIGN NO. 469

TYPE Y1: PARTIAL-HEIGHT PORCELAIN TILE, ONE-SIDE

LAYERS TERMINATE AT 6" ABOVE
FINISHED CEILING

6"
 A

.F
.C

.

TYPE X1: TYPICAL PARTITION W/ WOOD PANELLING
TYPE X2: EXTEND GYPSUM BOARD TO UNDERSIDE OF DECK

78
" 

A
.F

.F
.

T
O

P
 O

F
 F

IN
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H
E

D
 W

A
LL

EXISTING MASONARY PARTITION

CEILING WHERE OCCURS

3/4" PORTLAND CEMENT PLASTER

7/8" HAT CHANNEL

EXTERIOR GYPSUM SHEATHING

'J' RUNNER

TYPE B1: 3/4" PORTLAND CEMENT PLASTER ON ONE SIDE

TYPE J1: 3/4" PORTLAND CEMENT PLASTER ON ONE SIDE

'J' RUNNER AND 3/4" PORLAND
CEMENT PLASTER WHERE OCCURS

'J' RUNNER AND 3/4" PORLAND
CEMENT PLASTER WHERE OCCURS
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TYPE C

TYPE G TYPE B

TYPE ATYPE F

TYPE J

TYPE D

TYPE E

TYPE K

TYPE T

TYPE U

TYPE V

TYPE W

TYPE X

TYPE Y

SCALE:  3" = 1'-0"A-706

22 PARTITION PENETRATION DETAILS
SCALE:  3" = 1'-0"A-706

21 OUTLET BOX DETAILS
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NFS2-640(E)
Intelligent Addressable
Fire Alarm System

Intelligent Fire Alarm Control Panels

DN-7111:L • A-13
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General
The NFS2-640 intelligent Fire Alarm Control Panel is part of
the ONYX® Series of Fire Alarm Controls from NOTIFIER.

In stand-alone or network configurations, ONYX Series prod-
ucts meet virtually every application requirement.

The NFS2-640’s modular design makes system planning eas-
ier. The panel can be configured with just a few devices for
small building applications, or networked with many devices to
protect a large campus or a high-rise office block. Simply add
additional peripheral equipment to suit the application.

A host of other options are available, including single- or multi-
channel voice; firefighter’s telephone; LED, LCD, or PC-based
graphic annunciators; networking; advanced detection prod-
ucts for challenging environments; wireless fire protection; and
many additional options.

NOTE: Unless called out with a version-specific “E” at the end of
the part number, “NFS2-640” refers to models NFS2-640 and
NFS2-640E; similarly, “CPU2-640” refers to models CPU2-640
and CPU2-640E. 

Features
• Certified for seismic applications when used with the appro-

priate seismic mounting kit. 
• Approved for Marine applications when used with listed

compatible equipment. See DN-60688. 
• One, expandable to two, isolated intelligent Signaling Line

Circuit (SLC) Style 4, 6 or 7.
• Wireless fire protection using SWIFT Smart Wireless Inte-

grated Fire Technology. See DN-60820.
• Up to 159 detectors and 159 modules per SLC; 318 devices

per loop/636 per FACP or network node. 
– Detectors can be any mix of ion, photo, thermal, or multi-

sensor; wireless detectors are available for use with the
FWSG. 

– Modules include addressable pull stations, normally open
contact devices, two-wire smoke detectors, notification, or
relay; wireless modules are available for use with the
FWSG. 

• Standard 80-character display, 640-character large display
(NCA-2), or display-less (a node on a network).

• Network options:
– High-speed network for up to 200 nodes (NFS2-3030,

NFS2-640, NFS-320(C), NFS-320SYS, NCA-2, DVC-EM,
ONYXWorks, NFS-3030, NFS-640, and NCA).

– Standard network for up to 103 nodes (NFS2-3030,
NFS2-640, NFS-320(C), NFS-320SYS, NCA-2, DVC-EM,
ONYXWorks, NCS, NFS-3030, NFS-640, NCA, AFP-200,
AFP-300/400, AFP-1010, and AM2020). Up to 54 nodes
when DVC-EM is used in network paging.

• 6.0 A switch mode power supply with four Class A/B built-in
Notification Appliance Circuits (NAC). Selectable System
Sensor, Wheelock, or Gentex strobe synchronization.

• Built-in Alarm, Trouble, Security, and Supervisory relays.
• VeriFire® Tools online or offline programming utility. Upload/

Download, save, store, check, compare, and simulate panel
databases. Upgrade panel firmware.

• Autoprogramming and Walk Test reports.

• Multiple central station communication options:
– Standard UDACT

– Internet

– Internet/GSM

• 80-character remote annunciators (up to 32).
• EIA-485 annunciators, including custom graphics.
• Printer interface (80-column and 40-column printers).
• History file with 800-event capacity in nonvolatile memory,

plus separate 200-event alarm-only file.
• Alarm Verification selection per point, with automatic

counter.
• Presignal/Positive Alarm Sequence (PAS).
• Silence inhibit and Auto Silence timer options.
• March time/temporal/California two-stage coding/strobe

synchronization.
• Field-programmable on panel or on PC, with VeriFire Tools

program check, compare, simulate.
• Full QWERTY keypad.
• Battery charger supports 18 – 200 AH batteries. 
• Non-alarm points for lower priority functions.
• Remote ACK/Signal Silence/System Reset/Drill via monitor

modules.
• Automatic time control functions, with holiday exceptions.
• Surface Mount Technology (SMT) electronics.
• Extensive, built-in transient protection.
• Powerful Boolean logic equations.
• Support for SCS Series smoke control system in HVAC

mode.



Page 2 of 8 — DN-7111:L • 01/25/2016

NCA-2 AS PRIMARY DISPLAY 
• Backlit, 640-character display.
• Supports SCS Series smoke control system in FSCS mode

when SCS is connected to the NCA-2 used as primary
display.

• Supports DVC digital audio loop.
• Printer and CRT EIA-232 ports.
• EIA-485 annunciator and terminal mode ports.
• Alarm, Trouble, Supervisory, and Security relays.

FLASHSCAN® INTELLIGENT FEATURES

• Polls up to 318 devices in less than two seconds.
• Activates up to 159 outputs in less than five seconds.
• Multicolor LEDs blink device address during Walk Test.
• Fully digital, high-precision protocol (U.S. Patent

5,539,389).
• Manual sensitivity adjustment — up to nine levels.
• Pre-alarm ONYX intelligent sensing — up to nine levels.
• Day/Night automatic sensitivity adjustment.
• Sensitivity windows:

– Ion – 0.5 to 2.5%/foot obscuration.

– Photo – 0.5 to 2.35%/foot obscuration. 
– Laser (VIEW®) – 0.02 to 2.0%/foot obscuration.
– Acclimate Plus™ – 0.5 to 4.0%/foot obscuration.
– IntelliQuad™ – 1.0 to 4.0%/foot obscuration.
– IntelliQuad™ PLUS – 1.0 to 4.0%/foot obscuration

• Drift compensation (U.S. Patent 5,764,142).
• Degraded mode — in the unlikely event that the CPU2-640

microprocessor fails, FlashScan detectors revert to
degraded operation and can activate the CPU2-640 NAC

circuits and alarm relay. Each of the four built-in panel
circuits includes a Disable/Enable switch for this feature.

• Multi-detector algorithm involves nearby detectors in alarm
decision (U.S. Patent 5,627,515).

• Automatic detector sensitivity testing (NFPA-72 compliant).
• Maintenance alert (two levels).
• Self-optimizing pre-alarm.

FSL-751 (VERY INTELLIGENT EARLY WARNING)
SMOKE DETECTION TECHNOLOGY 
• Advanced ONYX intelligent sensing algorithms differentiate

between smoke and non-smoke signals (U.S. Patent
5,831,524).

• Addressable operation pinpoints the fire location.
• Early warning performance comparable to the best aspira-

tion systems at a fraction of the lifetime cost.

FAPT-851 ACCLIMATE PLUS 
LOW-PROFILE INTELLIGENT MULTI-SENSOR

• Detector automatically adjusts sensitivity levels without
operator intervention or programming. Sensitivity increases
with heat.

• Microprocessor-based technology; combination photo and
thermal technology.

• Low-temperature warning signal at 40°F ± 5°F (4.44°C ±
2.77°C).

FSC-851 INTELLIQUAD 
ADVANCED MULTI-CRITERIA DETECTOR

• Detects all four major elements of a fire (smoke, heat, CO,
and flame).

• Automatic drift compensation of smoke sensor and CO cell.
• High nuisance-alarm immunity.

Sample
System
Options

7111blok-2014.wmf

SLC Intelligent Loop 1

DEVICES

FSC-851 IntelliQuad 
FAPT-851 Acclimate PLUS  
 FSL-751 FlashScan VIEW

 FSP-851 Photo
FSI-851 Ion

FST-851 Thermal
FSA-8000

...etc.

NBG-12LX

FMM-1
IDC

FDU-80
LCD2-80

Up to 32 remote displays

EIA-485

EIA-485

EIA-232

2048 annunciator/control points

Optional 636-point UDACT

Dual phone 
lines to 
Central 
Station

ACM/AEM-24AT 
LED Annunciator

LDM-32 
Custom Graphics

ACM-8R 
Relay Control 

FCM-1 
NAC 

FRM-1 
Relay Contact

SLC Intelligent Loop 2

KDM-R2 display 
OR

NCA-2
OR

with no display

PRN Series Printer

NFS2-640
“C” cabinet size shown

FWSG 

XP6/10 I/O Modules
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INTELLIGENT FAAST® DETECTORS FSA-5000, FSA-8000,
AND FSA-20000
• Connects directly to the SLC loop of compatible ONYX

series panels.
• Provides five event thresholds that can be individually pro-

grammed with descriptive labels for control-by-event pro-
gramming; uses five detector addresses.

• Uses patented particle separator and field-replaceable filter
to remove contaminants.

• Advanced algorithms reject common nuisance conditions
• FSA-5000 covers 5,000 square feet through one pipe.
• FSA-8000 covers 8,000 square feet through one pipe.
• FSA-20000 covers 28,800 square feet through one to four

pipes.

FCO-851 INTELLIQUAD™ PLUS 
ADVANCED MULTI-CRITERIA FIRE/CO DETECTOR

• Detects all four major elements of a fire.
• Separate signal for life-safety CO detection.
• Optional addressable sounder base for Temp-3 (fire) or

Temp-4 (CO) tone.
• Automatic drift compensation of smoke sensor and CO cell.
• High nuisance-alarm immunity.

SWIFT WIRELESS

• Self-healing mesh wireless protocol.
• Each SWIFT Gateway supports up to 50 devices: 1 wire-

less gateway and up to 49 SWIFT devices. 
• Up to 4 wireless gateways can be installed with overlapping

network coverage. 

RELEASING FEATURES

• Ten independent hazards.
• Sophisticated cross-zone (three options).
• Delay timer and Discharge timers (adjustable).
• Abort (four options).
• Low-pressure CO2 listed.

DIGITAL VOICE AND TELEPHONE FEATURES

• Up to eight channels of digital audio.
• 35, 50, 75, and 100/125 watt digital amplifiers (DAA2/DAX

series and DS series; NCA-2 required as primary display).
• Solid-state digital message generation.
• Firefighter telephone option.
• 30- to 120-watt high-efficiency amplifiers (AA Series).
• Backup tone generator and amplifier option.
• NFS2-640 can also integrate with the FirstCommand Emer-

gency Communications System. See DN-60772.

HIGH-EFFICIENCY OFFLINE SWITCHING 
3.0 A POWER SUPPLY (6.0 A IN ALARM)
• 120 VAC (NFS2-640); 240 VAC (NFS2-640E).
• Displays battery current/voltage on panel (with display).

FlashScan, Exclusive 
World-Leading Detector Protocol
At the heart of the NFS2-640 is a set of detection devices and
device protocol — FlashScan (U.S. Patent 5,539,389). Flash-
Scan is an all-digital protocol that gives superior precision and
high noise immunity.

In addition to providing quick identification of an active input
device, this protocol can also activate many output devices in
a fraction of the time required by competitive protocols. This
high speed also allows the NFS2-640 to have the largest
device per loop capacity in the industry — 318 points — yet
every input and output device is sampled in less than two sec-

onds. The microprocessor-based FlashScan detectors have
bicolor LEDs that can be coded to provide diagnostic informa-
tion, such as device address during Walk Test.

ONYX Intelligent Sensing
Intelligent sensing is a set of software algorithms that provides
the NFS2-640 with industry-leading smoke detection capabil-
ity. These complex algorithms require many calculations on
each reading of each detector, and are made possible by the
high-speed microcomputer used by the NFS2-640.

Drift Compensation and Smoothing: Drift compensation
allows the detector to retain its original ability to detect actual
smoke, and resist false alarms, even as dirt accumulates. It
reduces maintenance requirements by allowing the system to
automatically perform the periodic sensitivity measurements
required by NFPA 72. Smoothing filters are also provided by
software to remove transient noise signals, such as those
caused by electrical interference.

Maintenance Warnings: When the drift compensation per-
formed for a detector reaches a certain level, the performance
of the detector may be compromised, and special warnings
are given. There are three warning levels: (1) Low Chamber
value; (2) Maintenance Alert, indicative of dust accumulation
that is near but below the allowed limit; (3) Maintenance
Urgent, indicative of dust accumulation above the allowed
limit.

Sensitivity Adjust: Nine sensitivity levels are provided for
alarm detection. These levels can be set manually, or can
change automatically between day and night. Nine levels of
pre-alarm sensitivity can also be selected, based on predeter-
mined levels of alarm. Pre-alarm operation can be latching or
self-restoring, and can be used to activate special control func-
tions.

Self-Optimizing Pre-Alarm: Each detector may be set for
“Self-Optimizing” pre-alarm. In this special mode, the detector
“learns” its normal environment, measuring the peak analog
readings over a long period of time, and setting the pre-alarm
level just above these normal peaks.

Cooperating Multi-Detector Sensing: A patented feature of
ONYX intelligent sensing is the ability of a smoke sensor to
consider readings from nearby sensors in making alarm or
pre-alarm decisions. Without statistical sacrifice in the ability to
resist false alarms, it allows a sensor to increase its sensitivity
to actual smoke by a factor of almost two to one.

Field Programming Options
Autoprogram is a timesaving feature. The FACP “learns” what
devices are physically connected and automatically loads
them in the program with default values for all parameters.
Requiring less than one minute to run, this routine allows the
user to have almost immediate fire protection in a new installa-
tion, even if only a portion of the detectors are installed.

Keypad Program Edit (with KDM-R2) The NFS2-640, like all
NOTIFIER intelligent panels, has the exclusive feature of pro-
gram creation and editing capability from the front panel key-
pad, while continuing to provide fire protection. The
architecture of the NFS2-640 software is such that each point
entry carries its own program, including control-by-event links
to other points. This allows the program to be entered with
independent per-point segments, while the NFS2-640 simulta-
neously monitors other (already installed) points for alarm con-
ditions.

VeriFire® Tools is an offline programming and test utility that
can greatly reduce installation programming time, and
increase confidence in the site-specific software. It is Win-
dows®-based and provides technologically advanced capabili-
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ties to aid the installer. The installer may create the entire
program for the NFS2-640 in the comfort of the office, test it,
store a backup file, then bring it to the site and download from
a laptop into the panel.

Placement of Equipment 
in Chassis and Cabinet
The following guidelines outline the NFS2-640’s flexible sys-
tem design.

Rows: The first row of equipment in the cabinet mounts in the
chassis shipped with the FACP. Mount the second, third, or
fourth rows of equipment in a CHS-4 series chassis or, for Dig-
ital Voice Command products, in CA-1 or CA-2. (For DVC-EM
and DAA2/DAX components see DVC Manual; for DS series
components see DS-AMP Manual; for DVC-AO applications,
see AA Series Installation Manual). Other options are avail-
able; see your panel’s installation manual. 

Wiring: When designing the cabinet layout, consider separa-
tion of power-limited and non-power-limited wiring as dis-
cussed in the NFS2-640 Installation Manual.

Positions: A chassis offers four basic side-by-side positions
for components; the number of modules that can be mounted
in each position depends on the chassis model and the size of
the individual module. There are a variety of standoffs and
hardware items available for different combinations and con-
figurations of components.

It is critical that all mounting holes of the NFS2-640 are
secured with a screw or standoff to ensure continuity of Earth
Ground.

Layers: The control panel’s chassis accepts four layers of
equipment, including the control panel. The CPU2-640 fills
three positions (left to right) in the first-installed layer (the back
of the chassis); its integral power supply occupies the center
two positions in the next two layers; the optional display occu-
pies (the left) two positions at the front, flush with the door.
Some equipment, such as the NCA-2, may be mounted in the
dress panel directly in front of the control panel. The NCA-2
can be used as a primary display for the NFS2-640 (use NCA/
640-2-KIT) by directly connecting their network ports (required
in Canadian stand-alone applications); see NCA-2 data sheet
for mounting options (DN-7047).

Expansion: Installing an LEM-320 Loop Expander Module
adds a second SLC loop to the control panel. The LEM-320 is
mounted onto the CPU2-640, occupying the middle-right, sec-
ond (back) slot on the chassis. 

Networking: If networking two or more control panels, each
unit requires a Network Communication Module or High-
Speed Network Communication Module. (HS-NCM can sup-
port two nodes; see “Networking Options” on page 5). These
modules can be installed in any option board position (see
manual), and additional option boards can be mounted in front
of the network communication modules.

KDM-R2 Controls and Indicators
Program Keypad: QWERTY type (keyboard layout, see
figure).

12 LED indicators: Power; Fire Alarm; Pre-Alarm; Security;
Supervisory; System Trouble; Signals Silenced; Points Dis-
abled; Control Active; Abort; Pre-Discharge; Discharge.

Keypad Switch Controls: Acknowledge/Scroll Display; Sig-
nal Silence; Drill; System Reset; Lamp Test.

LCD Display: 80 characters (2 x 40) with long-life LED
backlight.

Product Line Information
• “Configuration Guidelines” on page 4
• “Networking Options” on page 5
• “Auxiliary Power Supplies and Batteries” on page 5
• “Audio Options” on page 5
• “Compatible Devices, EIA-232 Ports” on page 5
• “Compatible Devices, EIA-485 Ports” on page 5
• “Compatible Intelligent Devices” on page 6
• “Enclosures, Chassis, and Dress Plates” on page 7
• “Other Options” on page 7

CONFIGURATION GUIDELINES

Stand-alone and network systems require a main display. On
systems with one FACP (one CPU2-640/-640E), display
options are the KDM-R2 or the NCA-2. On network systems
(two or more networked fire panel nodes), at least one NCA-2,
NCS, or ONYXWorks annunciation device is required. Other
options listed as follows; 

KDM-R2: 80-character backlit LCD display with QWERTY pro-
gramming and control keypad. Order two BMP-1 blank mod-
ules and DP-DISP2 mounting plate separately. Requires top
row of a cabinet. Required for each stand-alone 80-character
display system. The KDM-R2 may mount in network nodes to
display “local” node information as long as at least one NCA-2
or NCS/ONYXWorks network display is on the system to dis-
play network information. (Non-English versions also avail-
able: KDM-R2-FR, KDM-R2-PO, KDM-R2-SP.)

NCA-2: Network Control Annunciator, 640 characters. On sin-
gle CPU2-640/-640E systems, the optional NCA-2 can be
used as the Primary Display for the panel and connects
directly to the CPU2-640/-640E. On network systems (two or
more networked fire panel nodes), one network display (either
NCA-2 or NCS/ONYXWorks) is required for every system. On
network systems, the NCA-2 connects to (and requires) a
standard Network Communication Module or High-Speed Net-
work Communication Module. Mounts in a row of FACP node
or in two annunciator positions. Mounting options include the
DP-DISP2, ADP-4B, or in an annunciator box, such as the
ABS-2D. In CAB-4 top-row applications, a DP-DISP2 and two
BMP-1 blank modules are required for mounting. Required for
NFS2-640 applications employing the DVC-EM with DAL
devices. Non-English versions are available. For marine appli-
cations, order NCA-2-M; for non-English Marine applications,
order NCA-2-M and the appropriate KP-KIT-XX. See DN-7047.

CPU2-640: Central processing unit (CPU) with integral 3.0 A
(6.0 A in alarm) power supply for an NFS2-640 system.
Includes control panel factory-mounted on a chassis; one Sig-
naling Line Circuit expandable to two; documentation kit.
Order one per system or as necessary (up to 103 network
nodes) on a network system. (Non-English versions also avail-
able: CPU2-640-FR, CPU2-640-PO, CPU2-640-SP.) 

CPU2-640E: Same as CPU2-640 but requires 240 VAC, 1.5 A,
(3.0 A in alarm). (Non-English versions also available: CPU2-
640E-PO, CPU2-640E-SP.) 

NCA/640-2-KIT: Bracket installation kit required to mount
NCA-2 to the CPU2-640/-640E’s standard chassis.

DP-DISP2: Dress panel for top row in cabinet with CPU2-640/
640E installed.

ADP2-640: Dress panel for middle rows with CPU2-640/640E.

BMP-1: Blank module for unused module positions.

BP2-4: Battery plate, required.

LEM-320: Loop Expander Module. Expands each NFS2-640
to two Signaling Line Circuits. See DN-6881.  
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NETWORKING OPTIONS

NCM-W, NCM-F: Standard Network Communications Mod-
ules. Wire and multi-mode fiber versions available. See DN-
6861. 

HS-NCM-W/MF/SF/WMF/WSF/MFSF: High-speed Network
Communications Modules that can connect to two nodes.
Wire, single-mode fiber, multi-mode fiber, and media conver-
sion models are available. See DN-60454.

RPT-W, RPT-F, RPT-WF: Standard-network repeater board
with wire connection (RPT-W), multi-mode fiber connection
(RPT-F), or allowing a change in media type between wire and
fiber (RPT-WF). Not used with high-speed networks. See DN-
6971. 

ONYXWorks: UL-listed graphics PC workstation, software,
and computer hardware. See DN-7048 for specific part num-
bers.

NFN-GW-EM-3: NFN Gateway, embedded. (Replaces NFN-
GW-EM.) See DN-60499.  

NWS-3: NOTI•FIRE•NET™ Web Server. See DN-6928.

CAP-GW: Common Alerting Protocol Gateway. See DN-
60756. 

VESDA-HLI-GW: VESDAnet high-level interface gateway.
See DN-60753. 

LEDSIGN-GW: UL-listed sign gateway. Interfaces with classic
and high-speed NOTI•FIRE•NET networks through the NFN
Gateway. See DN-60679. 

OAX2-24V: UL-listed LED sign, used with LEDSIGN-GW. See
DN-60679. 

AUXILIARY POWER SUPPLIES AND BATTERIES

ACPS-610: 6.0 A or 10.0 A addressable charging power sup-
ply. See DN-60244.

APS2-6R: Auxiliary Power Supply. Provides up to 6.0
amperes of power for peripheral devices. Includes battery
input and transfer relay, and overcurrent protection. Mounts on
two of four positions on a CHS-4L or CHS-4 chassis. See DN-
5952.  

FCPS-24S6/S8: Remote 6 A and 8 A power supplies with bat-
tery charger. See DN-6927. 

BAT Series: Batteries. NFS2-640 uses two 12 volt, 18 to 200
AH batteries. See DN-6933. 

AUDIO OPTIONS 
NOTE: For mounting hardware, see “Enclosures, Chassis, and
Dress Plates” on page 7 and peripheral data sheets. 

DVC-EM: Digital Voice Command, digital audio processor with
message storage for up to 32 minutes of standard quality (4
minutes at high quality) digital audio. Capable of playing up to
eight simultaneous messages when used with Digital Audio
Loop (DAL) devices. See DN-7045.

DVC-RPU: Digital Voice Command Remote Paging Unit for
use with DVC-EM. Includes the keypad/display. See DN-
60726. 

DS-DB: Digital Series Distribution Board, provides bulk ampli-
fication capabilities to the DVC-EM while retaining digital audio
distribuition capabilities. Can be configured with up to four DS-
AMPs, supplying high-level risers spread throughout an instal-
lation. See DN-60565.

DVC-KD: DVC-EM keypad for local annunciation and controls;
status LEDs and 24 user-programmable buttons. See DN-
7045.

DS-AMP/E: 125W, 25 VRMS, or 100W, 70VRMS. 70VRMS
requires DS-XF70V step-up transformer. Digital Series Ampli-
fier, part of the DS-DB system. See DN-60663.

DS-RFM, DS-FM, DS-SFM: Fiber conversion modules for
DVC-EM, DS-DB distribution board, and DAX and DAA2
Series amplifiers. See DN-60633.

DVC-AO: DVC Analog Output board provides four analog out-
put circuits for use with AA Series amplifiers. Four-channel
operation supported. See DN-7045.

DAA2-5025(E): 50W, 25 Vrms Digital Audio Amplifier assem-
bly with power supply; includes chassis. See DN-60556.

DAA2-5070(E): 50W, 70.7 Vrms Digital Audio Amplifier
assembly with power supply; includes chassis. See DN-60556. 

DAA2-7525(E): 75W, 25 Vrms digital audio amplifier assembly
with power supply; includes chassis. See DN-60556. 

DAX-3525(E): 35W, 25 Vrms Digital Audio Amplifier assembly
with power supply, includes chassis. See DN-60561. 

DAX-3570(E): 35W, 70.7 Vrms Digital Audio Amplifier assem-
bly with power supply, includes chassis. See DN-60561. 

DAX-5025(E): 50W, 25 Vrms Digital Audio Amplifier assembly
with power supply, includes chassis. See DN-60561. 

DAX-5070(E): 50W, 70.7 Vrms Digital Audio Amplifier assem-
bly with power supply, includes chassis. See DN-60561. 

TELH-1: Firefighter’s Telephone Handset for use with the
DVC-EM when mounted in the CA-2 chassis. See DN-7045.

CMIC-1: Optional microphone and microphone well assembly
used with the CA-1 chassis.

RM-1/RM-1SA: Remote microphone assemblies, mount on
ADP-4 (RM-1) dress panel or CAB-RM/-RMR (RM-1SA)
stand-alone cabinets. See DN-6728. 

AA-30: Audio Amplifier, 30 watts, 25 Vrms. Includes amplifier
and audio input supervision, backup input, and automatic swi-
tchover, power supply, cables. See DN-3224.

AA-120/AA-100: Audio Amplifier provides up to 120 watts of
25 VRMS audio power for the NFS-640. The amplifier contains
an integral chassis for mounting to a CAB-B4, -C4, or -D4
backbox (consumes one row). Switch-mode power. Includes
audio input and amplified output supervision, backup input,
and automatic switchover to backup tone. Order the AA-100
for 70.7 VRMS systems and 100 watts of power. See DN-3224.

DAA Series Digital Audio Amplifiers: Legacy DAA Series
amplifiers are compatible with DVC-EM systems running
SR4.0. For specific information on DAA-50 series amplifiers,
refer to DN-7046. For information on DAA-7525 Series, refer
to DN-60257.

NFC-25/50: 25 watt, 25 VRMS, emergency Voice Evacuation
Control Panel (VECP) with integral commercial microphone,
digital message generator, and single-/dual-channel Class A
or Class B speaker circuits. See DN-60772.

COMPATIBLE DEVICES, EIA-232 PORTS 
PRN-6: 80-column printer. See DN-6956. 

PRN-7: 80-column printer. See DN-60897. 

VS4095/5: Printer, 40-column, 24V. Mounted in external back-
box. See DN-3260. 

DPI-232: Direct Panel Interface, specialized modem for
extending serial data links to remotely located FACPs and/or
peripherals. See DN-6870.  

COMPATIBLE DEVICES, EIA-485 PORTS

ACM-24AT: ONYX Series ACS annunciator – up to 96 points
of annunciation with Alarm or Active LED, Trouble LED, and
switch per circuit. Active/Alarm LEDs can be programmed (by
powered-up switch selection) by point to be red, green, or yel-
low; the Trouble LED is always yellow. See DN-6862.
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AEM-24AT: Same LED and switch capabilities as ACM-24AT,
expands the ACM-24AT to 48, 72, or 96 points. See DN-6862.

ACM-48A: ONYX Series ACS annunciator – up to 96 points of
annunciation with Alarm or Active LED per circuit. Active/
Alarm LEDs can be programmed (by powered-up switch
selection) in groups of 24 to be red, green, or yellow. Expand-
able to 96 points with one AEM-48A. See DN-6862.

AEM-48A: Same LED capabilities as ACM-48A, expands the
ACM-48A to 96 points. See DN-6862.

ACM-8R: Remote Relay Module with eight Form-C contacts.
Can be located up to 6,000 ft. (1828.8 m) from panel on four
wires. See DN-3558. 

FDU-80: Terminal mode. 80-character, backlit LCD display.
Mounts up to 6,000 ft. (1828.8 m) from panel. Up to 32 per
FACP. See DN-6820. 

LCD2-80: Terminal and ACS mode. 80-character, backlit LCD
display. Mounts up to 6,000 ft. (1828.8 m) from panel. Up to 32
per FACP. See DN-60548.

LDM: Lamp Driver Modules LDM-32, LDM-E32, and LDM-
R32; remote custom graphic driver modules. See DN-0551.

SCS: Smoke control stations SCS-8, SCE-8, with lamp drivers
SCS-8L, SCE-8L; eight (expandable to 16) circuits (HVAC
only). See DN-4818.

TM-4: Transmitter Module. Includes three reverse-polarity cir-
cuits and one municipal box circuit. Mounts in panel module
position (single-address-style) or in CHS2-M2 position. See
DN-6860. 

UDACT-2: Universal Digital Alarm Communicator Transmitter,
636 channel. See DN-60686. 

UZC-256: Programmable Universal Zone Coder provides pos-
itive non-interfering successive zone coding. Microprocessor-
controlled, field-programmable from IBM®-compatible PCs
(requires optional programming kit). Up to 256 programmable
codes. Mounts in BB-UZC or other compatible chassis (pur-
chased separately). See DN-3404.

COMPATIBLE INTELLIGENT DEVICES

FWSG Wireless SWIFT Gateway: Addressable gateway sup-
ports wireless SLC devices. Not appropriate for ULC applica-
tions. See DN-60820.  

FSA-5000: Intelligent FAAST® XS Fire Alarm Aspiration Sens-
ing Technology. Intelligent aspirating smoke detector for appli-
cations up to 5,000 sq.ft. For Canadian applications, order
FSA-5000A.

FSA-8000: Intelligent FAAST® XM Fire Alarm Aspiration Sens-
ing Technology. Intelligent aspirating smoke detector for appli-
cations up to 8,000 sq.ft. For Canadian applications, order
FSA-8000A. See DN-60792.  

FSA-20000: Intelligent FAAST® XT Fire Alarm Aspiration
Sensing Technology. Intelligent aspirating smoke detector for
applications up to 28,800 sq.ft. For Canadian applications,
order FSA-20000A. See DN-60849. 

FSB-200: Intelligent beam smoke detector. See DN-6985.

FSB-200S: Intelligent beam smoke detector with integral sen-
sitivity test. See DN-6985.

FSC-851: FlashScan IntelliQuad Advanced Multi-Criteria
Detector. See DN-60412. 

FCO-851: FlashScan IntelliQuad PLUS Advanced Multi-Crite-
ria Fire/CO Detector. See DN-60689. 

FSI-851: Low-profile FlashScan ionization detector. See DN-
6934. 

FSP-851: Low-profile FlashScan photoelectric detector. See
DN-6935.

FSP-851T: FSP-851 plus dual electronic thermistors that add
135°F (57°C) fixed-temperature thermal sensing. See DN-
6935.

FSP-851R: FSP-851, remote-test capable. For use with
DNR(W). See DN-6935.

FST-851: FlashScan thermal detector 135°F (57°C). See DN-
6936.

FST-851R: FlashScan thermal detector 135°F (57°C) with
rate-of-rise. See DN-6936.

FST-851H: FlashScan 190°F (88°C) high-temperature thermal
detector. See DN-6936. 

FAPT-851: FlashScan Acclimate Plus low-profile multi-sensor
detector. See DN-6937.

FSL-751: FlashScan VIEW laser photo detector. See DN-
6886.

DNR: InnovairFlex low-flow non-relay duct-detector housing
(order FSP-851R  separately). Replaces FSD-751PL/FSD-
751RPL. See DN-60429. 

DNRW: Same as above with NEMA-4 rating, watertight. See
DN-60429. 

B224RB: Low-profile relay base. See DN-60054. 

B224BI: Isolator base for low-profile detectors. See DN-
60054. 

B210LP: Low-profile base. Standard U.S. style. Replaces
B710LP. See DN-60054. 

B501: European-style, 4" (10.16 cm) base. See DN-60054. 

B200S: Intelligent programmable sounder base, capable of
producing a variety of tone patterns including ANSI Temporal
3. Compatible with sychronization protocol. See DN-60054. 

B200S-LF: Low-frequency version of B200S. See DN-60054. 

B200SCOA: Based on B200SA, with added CO detector
markings in English/French. For Canadian applications only. 

B200SR: Sounder base, Temporal 3 or Continuous tone. See
DN-60054. 

B200SR-LF: Low-frequency version of B200SR. See DN-
60054. 

FMM-1: FlashScan monitor module. See DN-6720.

FDM-1: FlashScan dual monitor module. See DN-6720.

FZM-1: FlashScan two-wire detector monitor module. See
DN-6720.

FMM-101: FlashScan miniature monitor module. See DN-
6720.

FTM-1: Firephone Telephone Module connects a remote fire-
fighter telephone to a centralized telephone console. Reports
status to panel. Wiring to jacks and handsets is supervised.
See DN-6989.  

FCM-1: FlashScan control module. See DN-6720.

FCM-1-REL: FlashScan releasing control module. See DN-
60390.

FRM-1: FlashScan relay module. See DN-6720.

FDRM-1: FlashScan dual monitor/dual relay module. See DN-
60709. 

NBG-12LX: Manual pull station, addressable. See DN-6726.

ISO-X: Isolator module. See DN-2243.

ISO-6: Six Fault isolator module. For Canadian applications
order ISO-6A. See DN-60844. 

XP6-C: FlashScan six-circuit supervised control module. See
DN-6924.  
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XP6-MA: FlashScan six-zone interface module; connects
intelligent alarm system to two-wire conventional detection
zone. See DN-6925. 

XP6-R: FlashScan six-relay (Form-C) control module. See
DN-6926. 

XP10-M: FlashScan ten-input monitor module. See DN-6923. 

SLC-IM: SLC integration module, for VESDAnet detectors.
See DN-60755. 

ENCLOSURES, CHASSIS, AND DRESS PLATES 
CAB-4 Series Enclosure: NFS2-640 mounts in a standard
CAB-4 Series enclosure (available in four sizes, “A” through
“D”). Backbox and door ordered seperately; requires BP2-4
battery plate. A trim ring option is available for semi-flush
mounting. See DN-6857.

EQ Series Cabinets: EQ series cabinets will house amplifiers,
power supplies, battery chargers and control modules. EQ
cabinets are available in three sizes, “B” through “D”. See DN-
60229. .  

CAB-BM Marine System: Protects equipment in shipboard
and waterfront applications. Also order BB-MB for systems
using 100 AH batteries. For a full list of required and optional
equipment, see DN-60688. 

CHS-4: Chassis for mounting up to four APS-6Rs.

CHS-4L: Low-profile four-position Chassis. Mounts two AA-30
amplifiers or one AMG-E and one AA-30.

DP-1B: Blank dress panel. Provides dead-front panel for
unused tiers; covers DAA2/DAX series or AA-series amplifier. 

NFS-LBB: Battery Box (required for batteries larger than 26
AH).

NFS-LBBR: Same as above but red.

CHS-BH1: Battery chassis; holds two 12.0 AH batteries.
Mounts one the left side of DAA2 chassis. See DN-7046.

CA-1: Chassis, occupies one tier of a CAB-4 Series enclo-
sure. The left side accommodates one DVC-EM and a DVC-
KD (optional); and the right side houses a CMIC-1 microphone
and its well (optional). See DN-7045.

CA-2: Chassis assembly, occupies two tiers of a CAB-4 Series
enclosure. The left side accommodates one DVC-EM mounted
on a half-chassis and one NCA-2 mounted on a half-chassis.
The right side houses a microphone/handset well. The CA-2
assembly includes CMIC-1 microphone. ADDR Series doors
with two-tier visibility are available for use with the CA-2 con-
figuration: ADDR-B4, ADDR-C4, ADDR-D4 (below).

CFFT-1: Chassis to mount firefighter’s telephone and one
ACS annunciator in a CAB-4 row. Includes TELH-1 firefighter’s
handset for the DVC-EM, chassis, phone well and mounting
hardware. Order DP-CFFT dress panel separately. 

DP-CFFT: CFFT-1 dress panel. Requires BMP-1 if no ACS
annunciator is installed. 

ADDR-B4*: Two-tier-sized door designed for use with the CA-
2 chassis configuration. ADDR Series doors are similar to
CAB-4 Series “DR” doors, but a clear window space exposes
the top two tiers of the CAB-4 enclosure. Use an SBB-B4
backbox with the ADDR-B4. See DN-7045, DN-6857. 

ADDR-C4*: Three-tier-sized door, designed for use with the
CA-2 chassis configuration. ADDR Series doors are similar to
CAB-4 Series “DR” doors, but a clear window space exposes
the top two tiers of the CAB-4 enclosure. Use an SBB-C4
backbox with the ADDR-C4. See DN-7045, DN-6857. 

ADDR-D4*: Four-tier-sized door designed for use with the CA-
2 chassis configuration. ADDR Series doors are similar to
CAB-4 Series “DR” doors, but a clear window space exposes

the top two tiers of the CAB-4 enclosure. Use an SBB-D4
backbox with the ADDR-D4. See DN-7045, DN-6857. 

*Use ADDR-B4/C4/D4 when CA-2 chassis is installed in top
two rows with NCA-2 or BP-CA2. Use standard door when CA-
2 is not installed in top two rows. For additional configuration
information, see the DVC application guide on http://esd.noti-
fier.com. 

DPA-1: Dress panel, used with the CA-1 chassis when config-
ured with a DVC-EM, DVC-KD, and CMIC-1. See DN-7045. 

DPA-2B: Dress panel used with CA-2 chassis assembly.

VP-2B: Dress panel, required when CA-2 chassis is installed
in the top two cabinet rows.

DPA-1A4: Dress panel, used with the CA-1 chassis when the
CMIC-1 is not used. Provides mounting options on right two
bays for two ACS annunciators, or for blank plates. See DN-
7045. 

BP-CA2: Blank plate for CA-2 chassis.

BB-UZC: Backbox for housing the UZC-256 in applications
where the UZC-256 will not fit in panel enclosure. Black; for
red, order BB-UZC-R.

SEISKIT-CAB: Seismic mounting kit. Required for seismic-
certified applications with NFS2-640 and other equipment
mounted in CAB-4 Series Enclosures. Includes battery bracket
for two 26 AH batteries.

SEISKIT-LBB: Seismic kit for the NFS-LBB. Includes battery
bracket for two 55 AH batteries. 

OTHER OPTIONS

411: Slave digital alarm communicator. See DN-6619.

411UDAC: Digital alarm communicator. See DN-6746. 

IPDACT-2/2UD, IPDACT Internet Monitoring Module: Con-
nects to primary and secondary DACT telephone output ports
for internet communications over customer-provided Ethernet
connection. Requires compatible Teldat VisorALARM Central
Station Receiver. Can use DHCP or static IP. See DN-60408.

IPCHSKIT: IP Communicator Chassis Mounting Kit. For
mounting an IPDACT-2/2UD onto the panel chassis or CHS-4
series chassis. Use IPENC for external mounting applications.

IPSPLT: Y-adapter option allow connection of both panel dialer
outputs to one IPDACT-2/2UD cable input.

IPENC: External enclosure for IPDACT, includes IPBRKT
mounting bracket; Red. For Black order IPENC-B.

IPGSM-4G: Internet and Digital Cellular Fire Alarm Communica-
tor. Provides selectable configurable paths: cellular only, IP only,
or IP primary with cellular backup. Connects to the primary and
secondary ports of a DACT. For Canadian applications order
IPGSM-4GC. See DH-60769. 

NOTE: For other options including compatibility with retrofit equip-
ment, refer to the panel's installation manual, the SLC manual, and
the Device Compatibility Document. 

System Specifications
SYSTEM CAPACITY

• Intelligent Signaling Line Circuits ............1 expandable to 2
• Intelligent detectors ......................................... 159 per loop
• Addressable monitor/control modules .............. 159 per loop
• Programmable software zones......................................... 99
• Special programming zones............................................. 14
• LCD annunciators per CPU2-640/-640E

and NCA-2 (observe power)............................................. 32
• ACS annunciators per 

CPU2-640/-640E.......................... 32 addresses x 64 points
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Made in the U.S. A.

• ACS annunciators per 
NCA-2..................................32 addresses x 64 or 96 points

NOTE: The NCA-2 supports up to 96 annunciator address points
per ACM-24AT/-48A.

ELECTRICAL SPECIFICATIONS

• Primary input power: 
– CPU2-640 board: 120 VAC, 50/60 Hz, 5.0 A. 

– CPU2-640E board: 220/240 VAC, 50/60 Hz, 2.5 A.

• Current draw (standby/alarm):
– CPU2-640(E) board: 0.250 A. Add 0.035 A for each NAC

in use. 

– KDM-R2: 0.100 A.

– LEM-320: 0.100 A.

• Total output 24 V power: 6.0 A in alarm.
NOTE: The power supply has a total of 6.0 A. of available power.
This is shared by all internal circuits. See Installation Manual for a
complete current draw calculation sheet.

• Standard notification circuits (4): 1.5 A each.
• Resettable regulated 24V power: 1.25 A.
• Two non-resettable regulated 24V power outputs: 

– 1.25 A. 

– 0.50 A.

• Non-resettable 5V power: 0.15 A.
• Battery charger range: 18 AH – 200 AH. Use separate cab-

inet for batteries over 26 AH.
• Float rate: 27.6 V.

CABINET SPECIFICATIONS

• Systems can be installed in CAB-4 Series cabinets (four
sizes with various door options, see DN-6857). Requires
BP2-4 Battery Plate.

SHIPPING WEIGHT

• CPU2-640/-640: 14.3 lb (6.49 kg).
• CPU2-640/-640E: 14.55 lb (6.60 kg).

TEMPERATURE AND HUMIDITY RANGES

This system meets NFPA requirements for operation at 0 –
49°C/32 – 120°F and at a relative humidity 93% ± 2% RH
(noncondensing) at 32°C ± 2°C (90°F ± 3°F).  However, the
useful life of the system's standby batteries and the electronic
components may be adversely affected by extreme tempera-
ture ranges and humidity. Therefore, it is recommended that
this system and its peripherals be installed in an environment
with a normal room temperature of 15 – 27°C/60 – 80°F. 

AGENCY LISTINGS AND APPROVALS

The listings and approvals below apply to the basic NFS2-640
control panel. In some cases, certain modules may not be
listed by certain approval agencies, or listing may be in pro-
cess. Consult factory for latest listing status.

• UL Listed: S635. 
• ULC Listed: S635. 
• FM Approved. 
• MEA: 128-07-E.
• Fire Dept. of New York: #6121. 
• CSFM: 7165-0028:0243.
• City of Chicago.

• City and County of Denver.
• CCCF listed. 
Marine Applications: Marine approved systems must be con-
figured using components itemized in this document. (See
Main System Components, in “Product Line Information.) Spe-
cific connections and requirements for those components are
described in the installation document, PN 54756. When these
requirements are followed, systems are approved by the fol-
lowing agencies:

• US Coast Guard 161.002/50/0, 161.002/55/0 (Standard 46
CFR and 161.002).

• Lloyd's Register 11/600013 (ENV 3 category).
• American Bureau of Shipping (ABS) Type Approval. 
NOTE: For information on marine applications, see DN-60688. 

STANDARDS

The NFS2-640 complies with the following UL Standards and
NFPA 72, International Building Code (IBC), and California
Building Code (CBC) Fire Alarm Systems requirements:

• UL 864, 9th Edition (Fire).
• UL 1076 (Burglary).
• UL 2572 (Mass Notification Systems). (NFS2-640 version

20 or higher.)
• LOCAL (Automatic, Manual, Waterflow and Sprinkler

Supervisory).
• AUXILIARY (Automatic, Manual and Waterflow) (requires

TM-4).
• REMOTE STATION (Automatic, Manual, Waterflow and

Sprinkler Supervisory) (requires TM-4).
• PROPRIETARY (Automatic, Manual and Waterflow).

Not applicable for FM.
• EMERGENCY VOICE/ALARM.
• OT, PSDN (Other Technologies, Packet-switched Data Net-

work). 
• IBC 2012, IBC 2009, IBC 2006, IBC 2003, IBC 2000 (Seis-

mic).
• CBC 2007 (Seismic).
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FSP-851(A) Series
Intelligent Plug-In Photoelectric
Smoke Detectors with FlashScan®

Intelligent/Addressable Devices

DN-6935:E • H-202

General
Notifier FSP-851(A) Series intelligent plug-in smoke detec-
tors with integral communication provide features that sur-
pass conventional detectors. Detector sensitivity can be
programmed in the control panel software. Sensitivity is con-
tinuously monitored and reported to the panel. Point ID capa-
bility allows each detector’s address to be set with rotary,
decimal address switches, providing exact detector location
for selective maintenance when chamber contamination
reaches an unacceptable level. The FSP-851(A) photoelec-
tric detector’s unique optical sensing chamber is engineered
to sense smoke produced by a wide range of combustion
sources. Dual electronic thermistors add 135°F (57°C) fixed-
temperature thermal sensing on the FSP-851T(A). The FSP-
851R(A) is a remote test capable detector for use with
DNR(A)/DNRW duct detector housings. FSP-851(A) series
detectors are compatible with Notifier Onyx and CLIP series
Fire Alarm Control Panels (FACPs).  

FlashScan® (U.S. Patent 5,539,389) is a communication
protocol developed by Notifier that greatly increases the
speed of communication between analog intelligent devices.
Intelligent devices communicate in a grouped fashion. If one
of the devices in the group has new information, the panel’s
CPU stops the group poll and concentrates on single points.
The net effect is response speed greater than five times that
of earlier designs.

Features
• Sleek, low-profile design.

• Addressable-analog communication.

• Stable communication technique with noise immunity.

• Low standby current.

• Two-wire SLC connection.

• Compatible with FlashScan® and CLIP protocol systems. 

• Rotary, decimal addressing (1-99 on CLIP systems, 1-159
on FlashScan systems).

• Optional remote, single-gang LED accessory.

• Dual LED design provides 360° viewing angle.

• Visible bi-color LEDs blink green every time the detector is
addressed, and illuminate steady red on alarm (FlashS-
can systems only).

• Remote test feature from the panel.

• Walk test with address display (an address on 121 will
blink the detector LED: 12-[pause]-1(FlashScan systems
only).

• Built-in functional test switch activated by external magnet.

• Built-in tamper-resistant feature.

• Sealed against back pressure.

• Constructed of off-white fire-resistant plastic, designed to
commercial standards, and offers an attractive appear-
ance.

• 94-5V plastic flammability rating.

• SEMS screws for wiring of the separate base.

• Optional relay, isolator, and sounder bases.

Specifications
Sensitivity: 0.5% to 2.35% per foot obscuration

Size: 2.1" (5.3 cm) high; base determines diameter. 

– B210LP(A): 6.1" (15.5 cm) diameter.

– B501(A): 4.1" (10.4 cm) diameter.

– B200S(A): 6.875" (17.46 cm) diameter.

– B200SR(A): 6.875" (17.46 cm) diameter. 

– B224RB(A): 6.2" (15.748 cm) diameter. 

– B224BI(A): 6.2" (15.748 cm) diameter. 

Shipping Weight: 5.2oz. (147g).

Operating Temperature range: FSP-851(A), 0°C to 49°C
(32°F to 120°F). FSP-851T(A), 0°C to 38°C (32°F to 100°F).
Low temperature signal for FSP-851T(A) at 45°F +/- 10°F
(7.22°C +/- 5.54°C). FSP-851R(A) installed in a DNR(A)/
DNRW, -20°C to 70°C (-4°F to 158°F).

UL/ULC Listed Velocity Range: 0-4000 ft/min. (1219.2 m/
min.), suitable for installation in ducts.

Relative Humidity: 10%-93% noncondensing.

Thermal Ratings: Fixed-temperature setpoint 135°F (57°C).

DETECTOR SPACING AND APPLICATIONS 

Notifier recommends spacing detectors in compliance with
NFPA 72. In low airflow applications with smooth ceiling,
space detectors 30 feet (9.144m) for ceiling heights 10 feet
(3.148m) and higher. For specific information regarding
detector spacing, placement, and special applications refer to
NFPA 72. System Smoke Detector Application Guide, docu-
ment A05-1003, is available at systemsensor.com

ELECTRICAL SPECIFICATIONS

Voltage Range: 15-32 volts DC peak.

Standby Current (max. avg.): 300µA @ 24VDC (one com-
munication every five seconds with LED enabled).

LED Current (max.): 6.5mA @ 24 VDC (“ON”).

FSP-851(A) in B210LP(A) Base B
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Installation
FSP-851(A) plug-in detectors use a separate base to simplify
installation, service, and maintenance. A special tool allows
maintenance personnel to plug in and remove detectors with-
out using a ladder.

Mount base (all base types) on an electrical backbox which is
at least 1.5" (3.81 cm) deep. For a chart of compatible junc-
tion boxes, see DN-60054.

NOTE: 1) Because of inherent supervision provided by the SLC
loop, end-of-line resistors are not required. Wiring “T-taps” or
branches are permitted for Style 4 (Class “B”) wiring. 2) When
using relay or sounder bases, consult the ISO-X(A) installation
sheet I56-1380 for device limitations between isolator modules
and isolator bases.

Agency Listings and Approvals
These listings and approvals apply to the modules specified
in this document. In some cases, certain modules or applica-
tions may not be listed by certain approval agencies, or listing
may be in process. Consult factory for latest listing status.

• UL Listed: S1115. 

• ULC Listed: S1115 (FSP-851A, FSP-851RA, FSP-
851TA). 

• MEA Listed: 225-02-E .

• FM Approved.

• CSFM: 7272-0028:0206 .

• Maryland State Fire Marshal: Permit # 2122 .

• BSMI: CI313066760036.

• CCCF: Certif. # 2004081801000017 (FSP-851T)
Certif. # 2004081801000016 (FSP-851).

• U.S. Coast Guard: 161.002/42/1 (NFS-640); 161.002/50/
0 (NFS2-640/NFS-320/NFS-320C, excluding B210LP(A)).

• Lloyd’s Register: 11/600013 (NFS2-640/NFS-320/NFS-
320C, excluding B210LP(A)).

Product Line Information
NOTE: “A” suffix indicates ULC Listed model.

FSP-851: Low-profile intelligent photoelectric sensor. Must
be mounted to one of the bases listed below.

FSP-851A: Same as FSP-851 but with ULC listing.

FSP-851T: Same as FSP-851 but includes a built-in 135°F
(57°C) fixed-temperature thermal device.

FSP-851TA: Same as FSP-851T but with ULC listing.

FSP-851R: Low-profile intelligent photoelectric sensor,
remote test capable. For use with DNRA/DNRW.

FSP-851RA: Same as FSP-851R but with ULC listing. For
use with DNRA.

INTELLIGENT BASES

NOTE: “A” suffix indicates ULC Listed model.

NOTE: For details on intelligent bases, see DN-60054.

B210LP(A): Standard U.S. flanged low-profile mounting
base. 

B210LPBP: Bulk pack of B210LP; package contains 10.

B501(A): Standard European flangeless mounting base. 

B501BP: Bulk pack of B501; package contains 10.

B200S(A): Intelligent, programmable sounder base capable
of producing sound output in high or low volume with ANSI
Temporal 3, ANSI Temporal 4, continuous tone, marching
tone, and custom tone. 

B200SR(A): Intelligent sounder base capable of producing
sound output with ANSI Temporal 3 or continuous tone.
Replaces B501BH series bases in retrofit applications. 

B224RB(A): Plug-in System Sensor relay base. Screw ter-
minals: up to 14 AWG (2.0 mm²). Relay type: Form-C. Rating:
2.0 A @ 30 VDC resistive; 0.3 A @ 110 VDC inductive; 1.0 A
@ 30 VDC inductive.

B224BI(A): Plug-in System Sensor isolator detector base.
Maximum 25 devices between isolator bases.

ACCESSORIES

F110: Retrofit flange to convert B210LP(A) to match the
B710LP(A) profile, or to convert older high-profile bases to
low-profile. 

F110BP: Bulk pack of F110; package contains 15. 

F210: Replacement flange for B210LP(A) base.

RA100Z(A): Remote LED annunciator. 3 – 32 VDC. Mounts
to a U.S. single-gang electrical box. For use with B501(A)
and B210LP(A) bases only.

SMB600: Surface mounting kit

M02-04-00: Test magnet.

M02-09-00: Test magnet with telescoping handle.

XR2B: Detector removal tool. Allows installation and/or
removal of detector heads from bases in high ceiling applica-
tions.

XP-4: Extension pole for XR2B. Comes in three 5-foot (1.524
m) sections.

T55-127-010: Detector removal tool without pole.

BCK-200B: Black detector covers for use with FSP-851(A)
only; box of 10. 

WCK-200B: White detector covers for use with FSP-851(A)
only; box of 10.  
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FST-851(A) Series
Intelligent Thermal (Heat) Detectors 
with FlashScan®

Intelligent / Addressable Devices
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General
Notifier FST-851(A) Series intelligent plug-in thermal detectors
with integral communication has features that surpass conven-
tional detectors. Point ID capability allows each detector’s
address to be set with rotary, decimal address switches, pro-
viding exact detector locations. FST-851(A) Series thermal
detectors use an innovative thermistor sensing circuit to pro-
duce 135°F/57°C fixed-temperature (FST-851/A) and rate-of-
rise thermal detection (FST-851R/A) in a low-profile package.
FST-851H(A) provides fixed high-temperature detection at
190°F/88°C. These thermal detectors provide effective, intelli-
gent property protection in a variety of applications. FST-
851(A) Series detectors are compatible with Notifier Onyx and
CLIP series Fire Alarm Control Panels (FACPs).  

FlashScan® (U.S. Patent 5,539,389) is a communication pro-
tocol developed by Notifier Engineering that greatly enhances
the speed of communication between analog intelligent
devices and certain NOTIFIER systems. Intelligent devices
communicate in a grouped fashion. If one of the devices within
the group has new information, the panel’s CPU stops the
group poll and concentrates on single points. The net effect is
response speed greater than five times that of earlier designs.

Features
• Sleek, low-profile, stylish design.
• State-of-the-art thermistor technology for fast response.
• Rate-of-rise model (FST-851R/A), 15°F (8.3°C) per minute.

• Factory preset fixed temperature at 135°F (57°C); high-tem-
perature model fixed at 190°F (88°C).

• Addressable by device.
• Compatible with FlashScan® and CLIP protocol systems.
• Rotary, decimal addressing (1-99 on CLIP systems, 1-159

on FlashScan systems).
• Two-wire SLC connection.

• Visible LEDs “blink” every time the unit is addressed.
• 360°-field viewing angle of the visual alarm indicators (two

bi-color LEDs). LEDs blink green in Normal condition and
turn on steady red in Alarm.

• Integral communications and built-in device-type identifica-
tion.

• Remote test feature from the panel.
• Built-in functional test switch activated by external magnet.

• Walk test with address display (an address of 121 will blink
the detector LED 12-(pause)-1).

• Low standby current.
• Backward-compatible.
• Built-in tamper-resistant feature.

• Designed for direct-surface or electrical-box mounting.
• Sealed against back pressure.
• Plugs into separate base for ease of installation and main-

tenance. Separate base allows interchange of photoelec-
tric, ionization and thermal sensors.

• SEMS screws for wiring of the separate base.
• Constructed of off-white fire-resistant plastic, designed to

commercial standards, and offers an attractive appearance.

• 94-5V plastic flammability rating.
• Remote LED output connection to optional RA100Z(A)

remote LED annunciator.

• Optional sounder, relay, and isolator bases.
• Optional flanced surface mounting kit.

Specifications
Size: 2.1" (5.3 cm) high; base determines diameter. 

– B210LP(A): 6.1" (15.5 cm) diameter.
– B501(A): 4.1" (10.4 cm) diameter.

– B200S(A): 6.875" (17.46 cm) diameter.
– B200SR(A): 6.875" (17.46 cm) diameter. 
– B224RB(A): 6.2" (15.748 cm) diameter. 

– B224BI(A): 6.2" (15.748 cm) diameter. 
Shipping weight: 4.8 oz. (137 g).

Operating temperature range: FST-851(A) Series, FST-
851R(A): –20°C to 38°C (–4°F to 100°F); FST-851H(A): –20°C
to 66°C (–4°F to 150°F).

Detector spacing: UL approved for 50 ft. (15.24 m) center to
center. FM approved for 25 x 25 ft. (7.62 x 7.62 m) spacing.

Relative humidity: 10% – 93% noncondensing.

Thermal ratings: fixed-temperature setpoint 135°F (57°C),
rate-of-rise detection 15°F (8.3°C) per minute, high tempera-
ture heat 190°F (88°C).

ELECTRICAL SPECIFICATIONS
Voltage range: 15 - 32 volts DC peak.

Standby current (max. avg.): 300 μA @ 24 VDC (one com-
munication every 5 seconds with LED enabled).

LED current (max.): 6.5 mA @ 24 VDC (“ON”).

Applications
Use thermal detectors for protection of property. For further
information, go to systemsensor.com for manual I56-407-00,
Applications Manual for System Smoke Detectors, which pro-
vides detailed information on detector spacing, placement,
zoning, wiring, and special applications.

FST-851(A) in B210LP(A) Base B2
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Made in the U.S. A.

Installation
The FST Series plug-in intelligent thermal detectors use a sep-
arate base to simplify installation, service, and maintenance.
Installation instructions are shipped with each detector. A spe-
cial tool allows maintenance personnel to plug in and remove
detectors without using a ladder

Mount base (all base types) on an electrical backbox which is
at least 1.5" (3.81 cm) deep. For a chart of compatible junction
boxes, see DN-60054.

NOTE: 1) Because of the inherent supervision provided by the
SLC loop, end-of-line resistors are not required. Wiring “T-taps” or
branches are permitted for Style 4 (Class “B”) wiring. 2) When
using relay or sounder bases, consult the ISO-X(A) installation
sheet I56-1380 for device limitations between isolator modules
and isolator bases.

Agency Listings and Approvals
These listings and approvals apply to the modules specified in
this document.In some cases, certain modules or applications
may not be listed by certain approval agencies, or listing may
be in process. Consult factory for latest listing status.

• UL Listed: S747.
• ULC Listed: S6978. 

• MEA Listed: 383-02-E.
• FM Approved.
• CSFM: 7270-0028:0196. 

• BSMI: CI313066760025.
• CCCF: Certif. # 2004081801000018.
• U.S. Coast Guard: 161.002/42/1 (NFS-640); 161.002/50/0

(NFS2-640/NFS-320/NFS-320C, excluding B210LP(A)).
• Lloyd’s Register: 11/600013 (NFS2-640/NFS-320/NFS-

320C, excluding B210LP(A)).

Product Line Information
NOTE: “A” suffix indicates ULC Listed model.

FST-851: Intelligent thermal detector. Must be mounted to one
of the bases listed below.

FST-851A: Same as FST-851 but with ULC Listing.

FST-851R: Intelligent thermal detector with rate-of-rise fea-
ture.

FST-851RA: Same as FST-851R but with ULC Listing.

FST-851H: Intelligent high-temperature thermal detector.

FST-851HA: Same as FST-851H but with ULC Listing.

INTELLIGENT BASES
NOTE: “A” suffix indicates ULC Listed model.

NOTE: For details about intelligent bases and their mounting, see
DN-60054.

B210LP(A): Standard U.S. flanged low-profile mounting base. 

B210LPBP: Bulk pack of B210LP; package contains 10.

B501(A): Standard European flangeless mounting base. 

B501BP: Bulk pack of B501; package contains 10.

B200S(A): Addressable Intelligent, programmable sounder
base capable of producing sound output in high or low volume

with ANSI Temporal 3, ANSI Temporal 4, continuous tone,
marching tone, and custom tone. 

B200SR(A): Intelligent sounder base capable of producing
sound output with ANSI Temporal 3 or continuous tone.
Replaces B501BH series bases in retrofit applications. 

B224RB(A): Intelligent relay base. Screw terminals: up to 14
AWG (2.0 mm²). Relay type: Form-C. Rating: 2.0 A @ 30 VDC
resistive; 0.3 A @ 110 VDC inductive; 1.0 A @ 30 VDC induc-
tive. 

B224BI(A): Intelligent isolator base. Isolates SLC from loop
shorts. Maximum: 25 devices between isolator bases; see
Note 2 under Installation.

ACCESSORIES
F110: Retrofit flange to convert B210LP(A) to match the
B710LP(A) profile, or to convert older high-profile bases to
low-profile. 

F110BP: Bulk pack of F110; package contains 15. 

F210: Replacement flange for B210LP(A) base.

RA100Z(A): Remote LED annunciator. 3 – 32 VDC. Fits U.S.
single-gang electrical box. Supported by B210LP(A) and
B501(A) bases only.

SMB600: Surface mounting kit, flanged.

M02-04-00: Test magnet.

M02-09-00: Test magnet with telescoping handle.

XR2B: Detector removal tool. Allows installation and/or
removal of FlashScan® Series detector heads from base in
high ceiling installations. Includes T55-127-010.

T55-127-010: Detector removal tool without pole.

XP-4: Extension pole for XR2B. Comes in three 5-foot (1.524
m) sections.



INSTALLATION AND MAINTENANCE INSTRUCTIONS

BEAM1224, BEAM1224S
Single-ended Reflected Type 
Projected Beam Smoke Detector

3825 Ohio Avenue, St. Charles, Illinois 60174
800/736-7672, FAX: 630/377-6495

www.systemsensor.com

D400-73-00 1 I56-2294-006R

SPECIfICATIONS
GENERAL
Range: 16 to 230 Feet (5 to 70m); 230 to 328 Feet (70 to 100m) using optional accessory BEAMLRK
Sensitivity: 25% to 50% Total Obscuration in 6 levels
  Level 1 = 25%
  Level 2 = 30%
  Level 3 = 40%
  Level 4 = 50%
  Level 5 = 30% to 50% (Acclimate)
  Level 6 = 40% to 50% (Acclimate)
Spacing: 30 to 60 Feet (9.1 to 18.3m)
Response Time: ALARM - 20 seconds typical; TROUBLE - 30 seconds typical
Trouble Conditions: Beam Blockage (96% or More Obscuration)
 Improper Initial Alignment
 Self-compensation limit reached (service needed)
 In Alignment mode
Test/Reset Features: Integral Sensitivity Test Filter (BEAM1224S only)
 Sensitivity Filter (Incremental scale on reflector)
 Local Alarm Test Switch
 Local Alarm Reset Switch
 Remote Test and Reset Switch Capability
Indicators: ALARM - Remote Output, Local LED (red)
 TROUBLE - Remote Output, Local LED (yellow), Blink Pattern Indicates Trouble Diagnostics
 NORMAL OPERATION - Local LED (flashing green once every 5 sec.)
 ALIGNMENT AIDS - Optical Gunsight (coarse adjustment), 00 to 99 Digital Display (fine adjustment)
 RELAYS - Alarm; Trouble
 SENSITIVITY - Digital Display Readout in Percent Obscuration

ENVIRONMENTAL
Temperature: –22°F to 131°F (–30°C to 55°C); NOTE: For applications below 32°F (0°C), see Special Applications on page 2
Humidity: 10% to 93% RH Non-condensing

MECHANICAL
Shipping Weight: Complete unit: 3.9 lbs. (1.77 kg)
Shipping Size: 15˝×10.5˝×6.5˝ (381mm × 267mm × 165mm)
Mounting: Wall only without optional accessories
Wiring: Plug-in Terminal Blocks (12 to 22AWG)
Adjustment Angle: ±10° Horizontal and Vertical
Paintable Trim Ring: May be painted using enamel or acrylic type paints

ELECTRICAL
Voltage: 10.2 to 32 VDC (BEAM1224); 15 to 32 VDC (BEAM1224S)
Maximum Ripple Voltage: 6.0 volts (Peak-to-peak); NOTE: ripple must not fall below minimum operating voltage specification
Current (24 VDC): Avg. Standby - 17mA Max.
 Avg. Alarm - 38.5mA Max.
 Avg. Trouble - 8.5mA Max.
 Avg. Alignment - 28mA Max.
Current (Test Mode, BEAM1224S only): Peak Test-  500mA Max.
Relay Contacts: 0.5A at 30 VDC
Reset Time: 0.3 Seconds Max.
Start-up Time (after 2 min. reset): 60 sec. Max.
Alarm Verification Time: 5 sec. Max.
Remote Output (Alarm & Trouble): VOLTAGE - 15 to 32 VDC; NOTE: Output voltage same as device input voltage
 CURRENT - 15mA maximum; 6mA minimum; NOTE: Output current is limited by 2.2Kohm resistor

I56-2294-006R

BEfORE INSTALLINg
Please thoroughly read this manual and applicable sections of System Sensor’s 
Projected Beam Detector Application Guide. Copies of this manual are avail-
able from System Sensor.

gENERAL DESCRIPTION
System Sensor Model BEAM1224/BEAM1224S is a long range projected beam 
smoke detector designed to provide open area protection. It is to be used 

with UL-listed, separately supplied power (4-wire) control panels only. The 
detector consists of a transmitter/receiver unit and a reflector. Smoke entering 
the area between the transmitter/receiver and reflector causes a reduction in 
signal. When the obscuration reaches alarm thresholds (chosen at the trans-
mitter/receiver unit), the detector generates an alarm signal. Complete block-
age of the beam causes a trouble signal. Slow changes in obscuration due to 
a build up of dirt or dust on the lens of the detector are compensated for by 
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a microcontroller that continuously monitors the signal strength and periodi-
cally updates the alarm and trouble thresholds. When the self-compensation 
circuit reaches its limit, the detector generates a trouble signal, indicating the 
need for service.

Three LEDs on the detector indicate the current status: a red LED for alarm, a 
yellow LED for trouble, and a blinking green LED for standby operation. The 
alarm signal latches and can be reset by a momentary power interruption, by 
using the remote reset input to the detector if using the remote test/reset sta-
tion model RTS451, or with the local reset button located on the detector. The 
local reset button is accessible by removing the outer paintable trim ring. The 
yellow LED will blink in specific patterns to provide a diagnostic aid when 
diagnosing the cause of a trouble signal. It will also blink the amount of drift 
compensation that has been used at the conclusion of the test. Trouble signals 
automatically reset upon removing the cause of trouble. Red and yellow LEDs 
can be remotely connected to the remote Alarm and Trouble outputs. These 
outputs mimic the functions of the detector’s red and yellow LEDs. In addition 
to these indicators, there is a dual digital display that reads 00 to 99. This dis-
play is used to indicate the signal strength of the beam in alignment mode and 
to indicate the sensitivity setting of the detector in percent obscuration when 
setting the sensitivity of the detector. No additional equipment is needed for 
alignment of the beam.

Each detector contains one Form A (normally open) contact for alarm signals 
and one Form B (normally closed) contact for trouble signals. The trouble 
contact will open if power is removed from the detector. Thus, an additional 
EOL power supervision relay is not necessary. The trouble contacts from all 
the beam detectors on one initiating circuit must be connected after the last 
indicating device on the loop. This prevents a single beam detector in trouble 
from disabling other initiating devices on the same loop.

SPECIAL APPLICATIONS
Due to the inherent capabilities of projected type beam detectors they are often 
installed in locations where spot-type detection is impractical. Projected type 
beam smoke detectors are ideally suited for environmental conditions that 
might include high ceilings, dusty and dirty environments, or environments 
that experience temperature extremes. Often these conditions present special 
problems for the installation of spot-type detectors and even greater problems 
for their proper maintenance. Due to the inherent flexibility of mounting loca-
tions and large coverage area of projected type beam detectors often the condi-
tions above can be addressed or minimized.

Some examples of applications for beam detectors might include freezers, air-
craft hangars, cold storage warehouses, shipping warehouses, enclosed park-
ing facilities, sporting arenas and stadiums, concert halls, barns, or stables. 
Some of these environments might be considered too hostile for spot-type 
smoke detectors. If the environment is considered to be hostile then the colder 
alarm threshold settings should be used.

Before installing the transmitter/receiver unit or reflector in these types of 
applications special consideration should be given to ensure proper operation 
of the beam detector. The beam detector should not be installed in environ-
ments where heavy condensation or icing is likely. Condensation or icing of 
the reflector surface or the outer surface of the transmitter/receiver unit will 
obscure the light beam resulting in a false alarm. If elevated humidity levels 
and rapidly changing temperatures can be expected then condensation will 
likely form and the application should not be considered acceptable for the 
beam detector. The beam detector should not be installed in locations where 
the transmitter/receiver unit, the reflector, or the optical pathway between 
them may be exposed to outdoor conditions such as rain, snow, sleet, or fog. 
These conditions will impair the proper operation of the detector and must 
be avoided.

APPROvED ACCESSORIES
The following accessories can be purchased separately for use with this 
beam detector.

BEAMLRK

The BEAMLRK allows System Sensor reflected beam detectors to be installed 
at separations between 230 and 328 feet (70 to 100 meters). At these distances, 
four 8˝×8˝ reflectors must be used to provide enough reflected infrared light. 
This kit includes 3 additional reflectors with new test scale legends. The re-
flector included with the transmitter/receiver unit is the fourth reflector to be 
used. This kit is not compatible with the multi-mount kit (BEAMMMK).

BEAMMMK

The BEAMMMK allows System Sensor reflected beam detectors and reflec-
tors to be mounted to either a vertical wall or the ceiling. The kit allows for 
additional alignment range in cases where the detector and reflector cannot 
be mounted within 10° of each other. The kit includes the hardware neces-
sary to mount either a single transmitter/receiver unit or a single reflector. 
(To mount the transmitter/receiver the surface mount kit, BEAMSMK, must 
also be used). If the transmitter/receiver and the reflector require additional 
alignment range two kits are required. The kit is not compatible with the long-
range reflector kit (BEAMLRK). 

BEAMSMK

The BEAMSMK allows System Sensor reflected beam detectors to be mounted 
when surface wiring is used. This kit must be used when mounting the trans-
mitter/receiver unit with the multi-mount kit (BEAMMMK).

6500-MMK

The 6500-MMK provides a heavy-duty multi-mount bracket for installations 
prone to building movement or vibration.  It offers similar tilt and swivel flex-
ibility found on the BEAMMMK.  (To mount the transmitter/receiver to the 
6500-MMK, the surface mount kit, 6500-SMK, must be used).

6500-SMK

The 6500-SMK allows the transmitter/receiver to be mounted to the 6500-
MMK heavy duty multi-mount kit.

BEAMHK

The BEAMHK allows the transmitter/receiver unit to operate in environments 
prone to the formation of condensation. Condensation forming on the beam 
detector unit may result in trouble or false alarm conditions. BEAMHK will 
lessen the likelihood of condensation by maintaining the unit at a temperature 
that is slightly higher than the surrounding air. Please refer to the BEAMHK 
installation manual for operation instructions.

BEAMHKR

The BEAMHKR allows the reflector to operate in environments prone to the 
formation of condensation. Condensation forming on the reflector may result 
in trouble or false alarm conditions. BEAMHKR will lessen the likelihood of 
condensation by maintaining the reflector at a temperature that is slightly 
higher than surrounding air. The kit requires a 24V power supply. When used 
with the long-range reflector kit (BEAMLKR), it is necessary to purchase and 
install four BEAMHKR kits. Please refer to the BEAMHKR installation manual 
for operation instructions.

RTS451/KEY or RTS151/KEY

The remote test accessory allows for the beam detector to be tested remotely. 
The test accessory provides test and reset functions and green and red LED’s 
that mimic the LED’s on the detector.

PARTS LIST
Description Quantity
Transmitter/Receiver Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Paintable Trim Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Reflector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Plug-in Terminal Blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Instruction Manual  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Orange Paper Sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

PARTS DIAgRAM (NOT TO SCALE):
TERMINAL BLOCK PAINTABLE TRIM RING
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DETECTOR PLACEMENT
This section of the manual discusses the placement of projected beam detec-
tors. Though this information is based upon industry expertise, it is intended 
to be used only as a technical guide. Always comply with the requirements of 
applicable codes and standards such as, NFPA 72, National Fire Alarm Code, 
as well as directives of the Authority Having Jurisdiction (AHJ). For general 
information on the placement of detectors, read System Sensor’s Projected 
Beam Detector Application Guide.

Projected beam detectors are usually located with their beams parallel to the 
ceiling. However, they can be mounted vertically or at any angle to protect the 
area involved. Since beam detectors sense the smoke buildup over a distance, 
they are ideal for locations with high ceilings. They can also be mounted on a 
wall or ceiling below the level of a spot type detector, reducing the effects of 
air stratification. Some typical locations would include large areas with high 
ceilings such as atriums, warehouses, and factories. 

NOTE: Projected beam smoke detectors should always be mounted to stable 
mounting surfaces. See the MOUNTING LOCATION section for details.

Some fire codes specify spacing on a given center-to-center distance between 
detectors under ideal conditions. This spacing is based on rooms with smooth 
ceilings and no physical obstructions between the contents being protected 
and the detectors. Moreover, they are also based on a maximum ceiling 
height, and on the assumption that the value and the combustible nature of 
the contents of the room being protected do not warrant greater protection or 
closer spacing.

In a room with a smooth ceiling, detectors should be spaced horizontally be-
tween 30 and 60 feet (9.1 to 18.3m). One-half that spacing between the beam 
and the sidewall may be used as a guide. See Figure 1. The beam detector 
can be mounted with the transmitter/receiver on one wall and the reflector 
on the opposite wall, or both suspended from the ceiling, or any wall/ceiling 
combination. In the case of the ceiling mount, the distance from the end walls 
should not exceed one-quarter of the selected spacing (7.5 ft. [2.3m] maxi-
mum if the spacing is 30 ft. [9.1m]). See Figure 2.
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In the case of peaked or sloped ceilings, codes may specify spacing of detectors 
by using horizontal spacing from the peak of the roof or ceiling. Figures 3 and 
4 show the spacing for both the shed type and peaked type sloped ceilings.

On smooth ceilings, beam smoke detectors should generally be mounted a 
minimum of 12 inches (0.3m) from the ceiling or beneath structural obstruc-
tions such as joists, ducts, etc. See Figure 1 In addition, beam smoke detectors 
should be mounted vertically at least 10 feet (3.0 m) from the floor to avoid 
common obstructions from normal building usage. In many cases, however, 
the location and sensitivity of the detectors shall be the result of an engineer-
ing evaluation that includes the following: ceiling heights above 30 feet (9.1 
m) – refer to the “Single-Ended Reflected Beam Smoke Detector” application 
guide A05-0095 for more information regarding the effects of stratification, 
structural features, size and shape of the room and bays, occupancy and uses 
of the area, ceiling height, ceiling shape, surface and obstructions, ventilation, 
ambient environment, burning characteristics of the combustible materials 
present, and the configuration of the contents in the area to be protected. As 
a general rule, reflective objects such as ductwork or windows should be a 
minimum of 15 inches (38.1cm) from the path of the beam
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fIgURE 4. SLOPED CEILINg (PEAkED TyPE):
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MOUNTINg LOCATIONS
Beam detectors require a stable mounting surface for proper operation. A sur-
face that moves, shifts, vibrates, or warps over time will cause false alarm or 
trouble conditions. Initial selection of a proper mounting surface will elimi-
nate false alarms and nuisance trouble signals.

Mount the detector on a stable mounting surface, such as brick, concrete, 
a sturdy load-bearing wall, support column, structural beam, or other sur-
face that is not expected to experience vibration or movement over time. DO 
NOT MOUNT the beam detector on corrugated metal walls, sheet metal walls, 
external building sheathing, external siding, suspended ceilings, steel web 
trusses, rafters, nonstructural beam, joists, or other such surfaces.

In cases where only one stable mounting surface as defined above can be 
used, the transmitter/receiver unit should be mounted to the stable surface 
and the reflector should be mounted to the less stable surface. The reflector has 
a much greater tolerance for the unstable mounting locations defined above.
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MOUNTINg INSTRUCTIONS
The transmitter/receiver unit may be mounted over a recessed junction box. 
The cavity behind the detector is then used for routing of the wiring from the 
junction box to the terminal blocks on the detector. The transmitter/receiver 
unit should be mounted to the wall such that unit covers the recessed junc-
tion box in the wall completely. If the junction box is not recessed then you 
may use the surface mount kit (BEAMSMK). See the BEAMSMK installation 
instructions for surface mounting instructions. The transmitter/receiver unit 
can be mounted to the wall using the supplied drilling template (see Appendix 
II). The detector base has 4 primary mounting keyholes, one in each corner of 
the base. All four hole locations should be used to provide a secure mounting. 
The outer housing of the beam detector is held to the base using four screws. 
In order to mount the detector you must remove the outer housing first.

The reflector can be mounted to the wall using the supplied drilling template 
see (Appendix III). The reflector has 4 mounting holes, one in each corner. 
All four hole locations should be used to provide a secure mounting. The 
reflector must be mounted such that it is within 10° in both the X and Y 
planes of the transmitter/receiver unit. See Figure 5a. The reflector must also 
be mounted such that the plane of the reflector is perpendicular to the optical 
line of sight to the transmitter/receiver unit. The maximum tolerance for non-
perpendicular mounting locations is 10°. See Figure 5b. If the reflector cannot 
be mounted within 10° of the transmitter/receiver unit then the multi-mount 
kit (BEAMMMK) or the heavy-duty multi-mount kit (6500-MMK) may be used 
to provide greater angular adjustment of the transmitter/receiver unit. If the 
perpendicular plane of the reflector cannot be mounted within 10° of the op-
tical line of sight then the multi-mount kit can be used for the reflector. See 
BEAMMMK or 6500-MMK instructions.

To aid in locating the reflector in the alignment mirror at long distances a an 
orange, adhesive-backed sheet of paper is provided. Remove the protective 
backing from the orange paper. Temporarily affix the orange paper next to the 
reflector. The location of the paper is not critical. It may be placed anywhere 
near the reflector as long as it not covering the reflective surface of the reflec-
tor. This paper should be removed once the installation is completed.

fIgURE 5A. REfLECTOR MOUNTINg gUIDELINES:
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fIgURE 5B. REfLECTOR MOUNTINg gUIDELINES

10° MAXIMUM

OPTICAL LINE OF SIGHT

REFLECTOR
C0259-00

MOUNTINg CONSIDERATIONS fOR SINgLE ENDED BEAM DETECTORS:

There must be a permanent clear line of vision between the detector and the 
reflector. Reflective objects must not be near the line of vision between the 
detector and reflector. Reflective objects too near to the line of sight can reflect 
the light beam from the transmitter to the receiver. If this occurs, the detector 

will not be able to distinguish these reflections from those of the reflector and 
the protected space will be compromised. Reflective objects such as ductwork 
or windows should be a minimum of 15 inches (38.1cm) from the path of the 
beam. In cases where reflective objects cannot be avoided, the complete re-
flector blockage test can be used to determine if the installation is acceptable. 
See Testing and Maintenance Section of this manual.

Light sources of extreme intensity such as sunlight and halogen lamps, if di-
rected at the receiver, can cause a dramatic signal change resulting in fault 
and alarm signals. To prevent this problem direct sunlight into the transmitter/
receiver unit should be avoided. There should be a minimum of 10° between 
the pathway of the light source and detector and the line of sight between 
detector and reflector.

Operation of the detector through panes of glass should be avoided. Since 
single ended beam detectors operate on a reflection principle, a pane of glass 
perpendicular to the line of sight between the detector and the reflector can 
reflect the light beam from the transmitter to the receiver. If this occurs, the 
detector will not be able to distinguish these reflections from those of the re-
flector and the protected space will be compromised. 

Panes of glass will also absorb some of the light as it passes through it. This 
absorption of light will reduce the acceptable installed distance between the 
detector and the reflector.

In cases where operation through panes of glass cannot be avoided some spe-
cific installation practices can help to minimize the effects of the glass. These 
practices include: avoid penetration of multiple panes of glass, position the 
glass so that it is not perpendicular to the line of sight between the detector 
and the reflector, (A minimum of 10° off perpendicular should be considered), 
and make certain that the glass is smooth, clear and mounted securely. The 
complete reflector blockage test can be used to determine if the installation is 
acceptable. See Testing and Maintenance Section of this manual.

Where high ceilings (in excess of 30 feet or 9.1 meters) are present additional 
beam smoke detectors mounted at multiple heights may be required to detect 
smoke at lower levels. See the Detector Placement section in this installation 
manual.

wIRINg INSTALLATION gUIDELINES
Always install all wiring in compliance with the National Electrical Code, and/
or the applicable local codes, and any special requirements of the local au-
thority having jurisdiction. Proper wire gauges and suitable means for strain 
relief should be used. The conductors used to connect beam smoke detectors 
to control panels and accessory devices should be color-coded to reduce the 
likelihood of wiring errors. Improper connections can prevent a system from 
responding properly in the event of a fire.

Installation wire used for the beam detector shall be no smaller than 22 AWG 
(1.0 mm2). For best system performance, all wiring should be twisted pair and 
installed in separate grounded conduit. Do NOT mix fire system wiring in the 
same conduit as any other electrical wiring. Shielded cable may be used to 
provide additional protection against electrical interference.

When installing the beam smoke detector in applications where the head 
unit will be mounted to either a wall or the ceiling using the multi-mount 
kits(BEAMMMK or 6500-MMK) flexible conduit will be used. The surface 
mount kits (BEAMSMK or 6500-SMK) and multi-mount kits (BEAMMMK or 
6500-MMK) must be installed with the cable before wring the unit, according 
to the instructions supplied with the kit.

When the detector has been mounted over a recessed junction box, all wiring 
should be routed out of the box and behind the detector to the bottom of the 
detector where the terminal blocks are located. When installing the wiring 
in the junction box be sure to leave enough wire in the box to connect to the 
terminal blocks. (Approximately 9˝ [23cm) of wire outside of the junction box 
will be required for proper installation). All wiring to the detector is done via 
pluggable terminal blocks. In order to properly make electrical connections 
strip approximately 1/4˝ (6mm) of insulation from the end of the wire, sliding 
the bare end of the wire under the clamping plate screw. 

Figure 7 shows all the wiring connections to the transmitter/receiver unit. 
Figure 6 shows the proper wiring diagram for either class A or class B opera-
tion. Figure 8 shows the connections that are necessary when using one of the 
optional remote test stations. Figure 9 shows the remote outputs for trouble 
and alarm.
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fIgURE 7. wIRINg CONNECTIONS AT DETECTOR:
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WARNING: Disable the zone or system before applying power to the beam 
detector to prevent unwanted alarms. When applying power to the beam de-
tector before the alignment procedure has been completed the detector may 
enter alarm or trouble.

fIgURE 8. wIRINg DIAgRAM (RTS451 OR RTS151):
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fIgURE 9. wIRINg DIAgRAM (REMOTE LEDS):
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INSTALLATION/ALIgNMENT
Reference Figures 10 through 14 for installation, alignment, and maintenance.

Please make sure to complete all steps in order to ensure a successful installa-
tion.  Proper application, mounting, alignment, and set-up will minimize false 
alarms and nuisance trouble signals.

D400-73-00 5 I56-2294-006R

fIgURE 6. wIRINg DIAgRAM:
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PRE-ALIgNMENT ChECkLIST
• Ensure that both the detector and reflector are mounted securely to 

stable surfaces.

• Ensure that all wiring is correct.

• Ensure that terminal blocks are fully seated into their receptacles on 
the detector.

• Complete any wiring dressing to minimize movement to the detector 
once the alignment procedure is completed.

• Ensure that the appropriate number of reflectors are used for the in-
stalled distance. Distances between 230 & 328 Feet (70 - 100m) require 
additional reflectors (4 total). The BEAMLRK accessory should be used 
in these cases.

• Ensure that the line of sight between the detector and reflector is clear 
and that reflective objects are not too near. See mounting Instructions 
for more details.

• Ensure that both the detector and reflector are mounted within their 
operational parameters for off axis angles. See Mounting Instructions 
for more details.

• Disable the zone or system to prevent unwanted alarms before apply-
ing power.

• Ensure power to the detector is “ON”.

You are now ready to begin the alignment procedure.

STEP 1. COARSE ALIgNMENT
Refer to Figures 11 and 12 for this step.

1.  Ensure that both optics lock-down screws are loose (Figure 11). 

2.  Look through the alignment mirror and find the reflector (Figure 12).  If 
it is difficult to spot, use the orange adhesive-backed paper installed with 
the reflector as a reference.  Make sure there are no people or objects 
obstructing your view of the reflector. This is also a good time to confirm 
that there are no obstructions or reflective objects within 15” (38.1cm) of 
the beam’s path.

3.  Once you’ve located the reflector in the mirror, adjust the horizontal and 
vertical alignment wheels (Figure 11) until the reflector is centered in 
the mirror.  The objective is to align the reflector with the hole in the 
gunsight and the circle on the mirror. This step will take some practice.  
Your eyes must shift focus between the reflector and alignment gunsight 
in order to successfully complete step 3. 

STEP 2. fINE ADjUSTMENT
Refer to figures 10 through 12 for this step.

1.  Ensure that neither you nor any other objects are in the line of sight be-
tween the detector and the reflector. 

NOTE: This detector has a built-in amplifier that will occasionally adjust its 
gain, or detection sensitivity, throughout the alignment process.  This will be 
indicated by a “--“on the digital display.  Do not disturb the detector while the 
gain is auto-adjusting.
2.  Depress the alignment switch once (Figure 10).  Both the digital display 

and yellow LED should turn on (Figure 11).  The display should read 
“--“ indicating an electronic gain adjustment.  After a few moments, the 
display should show a number.  If the display reads “Lo”, confirm that 
you’ve completed the steps in the pre-alignment checklist and repeat the 
coarse alignment process.  The display will continue to read “Lo” until 
the detector receives enough light from the reflector to function properly.

3.  With the display indicating a numeric value, begin adjusting the horizon-
tal adjustment wheel in the direction that increases the number on the 
display.  When the number starts decreasing, continue rotating the knob 
3-4 revolutions past the peak value to confirm that you’ve truly reached 
the peak.  Once you have confirmed that the true peak was reached, 
rotate the knob back until you reach the peak value again.  Repeat this 
process with the vertical adjustment knob.

NOTE: If a value of 90 is reached, the detector will display “--“, indicating that 
it is auto-adjusting its gain.  Once a numeric value returns on the display, you 
can continue adjustment.  The number displayed after the gain adjustment 
will be much lower than 90 in order to make it easier for you to find the peak 
value.  The number only aids in alignment – it is not an indicator of signal 
strength. 

4.  Repeat step 3, switching back and forth between the horizontal and ver-
tical adjustment knobs until you have achieved the peak value.  Remem-
ber that the goal is not to reach a value near 90; rather, it is to reach a 
peak whereby the numbers decrease with further rotation of either the 
horizontal or vertical adjustment knob.

5.  Once satisfied with the alignment, depress the alignment button.  The 
digital display will turn “OFF” and the yellow LED will remain “ON”. 
This step must be performed or else the alignment procedure is void and 
the information will be lost.

fIgURE 10. SwITCh LOCATIONS:
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fIgURE 11. ALIgNMENT ADjUSTMENT LOCATIONS:
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fIgURE 12. COARSE ALIgNMENT PROCEDURE:
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fIgURE 13. OUTER hOUSINg SCREw LOCATIONS:
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STEP 3. SENSITIvITy SELECTION
Set the sensitivity of the detector using the sensitivity switch (Figure 10) and 
digital display.  Use the chart below to determine which setting is acceptable 
(per UL 268) for your installed distance.  Before attempting to set the sensi-
tivity, make sure that you have completed the fine adjustment process (the 
digital display should be “OFF”).  To set the sensitivity, depress the sensitivity 
button once.  The digital display will illuminate and read the current sensi-
tivity setting as indicated on the chart.  Continue to depress the sensitivity 
button until the desired setting is achieved.  The display will turn off auto-
matically. The default sensitivity will be factory set at level 4 or 50%.

In addition to the four standard sensitivity selections the detector has two Ac-
climate settings. When either of these settings is chosen the detector will au-
tomatically adjust its sensitivity using advanced software algorithms to select 
the optimum sensitivity for the environment. The sensitivity will be continu-
ously adjusted within the ranges specified in the chart above.

Sensitivity 
Setting

Percent 
Obscuration

Display 
Reading

Acceptable Distance 
Between Detector & Reflector

Feet Meters
Level 1 25 25 16.4 to 120 5.0 to 36.6
Level 2 30 30 25 to 150 7.6 to 45.7
Level 3 40 40 60 to 220 18.3 to 67
Level 4 50 50 80 to 328 24.4 to 100

Acclimate 
Level 1 30 to 50 A1 80 to 150 24.4 to 45.7

Acclimate 
Level 2 40 to 50 A2 80 to 220 24.4 to 67

Total obscuration can be converted to percent per foot, assuming uniform 
smoke density for the entire length of the beam. The chart below converts 
total obscuration to percent per foot for all acceptable sensitivity settings.
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STEP 4. COMPLETINg ThE INSTALLATION
Refer to Figure 13 for this step.

1.  Tighten the optics lock down screws so the optics are secure.  Take spe-
cial care not to shift or disturb the optics.  Use a hand screwdriver to 
avoid over-tightening or jarring the optics.

2.  Install the outer housing of the detector, making sure to tighten all four 
screws in each corner of the housing.

NOTE: The housing contains a gasket seal that protects the detector from 
moisture.  
3. Remove the protective film from the front surface of the outer housing.

4.  Press the reset button, making sure to avoid blocking the line-of-sight 
between the detector and reflector.  The yellow LED will begin to blink 
for about 20 seconds. At this time, the detector is making its final gain 
adjustment to compensate for the effects of installing the outer housing.  
When the gain adjustment is complete, the yellow LED will turn off and 
the green LED will begin blinking, indicating a successful gain adjustment.

5.  Install the trim ring by snapping it onto the outer housing. If the trim ring 
was painted, ensure that the paint is completely dry before installing.

STEP 5. fINAL vERIfICATION
1.  Block the entire reflector with an opaque material.  Nearly any non-re-

flective opaque material will do, including this manual or the cardboard 
packaging inserts. The detector should enter a trouble condition, indi-
cated by the fault relay and the yellow LED (see Appendix 1) after 30 
seconds.  If the detector does not enter a trouble condition, there is a 
problem with the installation. Refer to troubleshooting section in Appen-
dix 1 for assistance.

2.  Complete a sensitivity test of the detector.  Refer to the Sensitivity Testing 
section of this manual for the appropriate procedure.

3.  Remove the orange adhesive-backed sheet used to aid in coarse adjustment.

Congratulations. You have completed the final installation and alignment pro-
cedure.

SENSITIvITy TESTINg
NOTE: Before testing, notify the proper authorities that the smoke detector 
system is undergoing maintenance, and therefore the system will be tempo-
rarily out of service. Disable the zone or system undergoing maintenance to 
prevent unwanted alarms.

Detectors must be tested after installation and following periodic maintenance. 
The sensitivity of the BEAM1224/BEAM1224S may be tested as follows:

NOTE: Before testing the detector, check for the presence of the flashing green 
LED at the receiver, making sure not to disturb or block the beam. If it does 
not flash and the detector is not in trouble or alarm, power has been lost to 
the detector (check the wiring).

A. Calibrated Test Filter

The sensitivity of the detector can be tested using an opaque material to cover 
the reflector by an amount indicated by the graduated scale on the reflector. 
(Due to the high optical efficiency of the reflector the selection of the opaque 
material used to block the reflector is not critical. Acceptable materials in-
clude, but aren’t limited to, this manual or the cardboard packaging inserts.)

Refer to Figure 14 for this procedure.

1.  Verify the sensitivity setting of the detector in % obscuration. See the 
Sensitivity Selection section of this manual for sensitivity determination 
if sensitivity is unknown.



2.  Place the blocking material over the reflector, lining it up with the gradu-
ated marks that are 10 less than the detector’s setting in percent obscura-
tion. The detector should not alarm or fault. Keep the material in place 
for a minimum of 1 minute.

3.  Place the blocking material over the reflector lining it up with the gradu-
ated marks that are 10 more than the detectors setting in percent obscu-
ration. The detector should enter alarm within 1 minute.

4.  The detector can be reset with the reset switch on the detector unit, re-
mote reset, or momentarily interrupting power.

5.  Notify the proper authorities that the system is back on line.

fIgURE 14. REfLECTOR TEST CARD PROCEDURE:

LINE UP EDGE OF
TEST CARD WITH
APPROPRIATE
OBSCURATION LEVEL

MOVE TEST CARD TO DESIRED AMOUNT OF OBSCURATION

C0267-00
If the detector fails this test several steps should be taken to determine if the 
detector is faulty or simply needs to be re-adjusted before returning the unit. 
These steps include:

1.  Verify all wiring connections and appropriate power is applied to 
the detector.

2.  Verify that the optical line of sight is free from obstructions and reflec-
tive objects.

3.  Apply the maintenance procedure in this manual. Repeat the test proce-
dure. If the detector still fails the test procedure proceed with step 4.

4.  Repeat the alignment procedure in this manual. If the alignment proce-
dure is successful repeat the test procedure. If the detector still fails the 
test it should be returned. 

B. Test Switch 

The detector can be tested using the local test switch on the transmitter/re-
ceiver unit or remotely using the remote test station.

The remote test can be used with the BEAM1224/BEAM1224S beam smoke 
detector. Follow instructions included with the test station for proper use. See 
Figure 8 (Remote Test Station) for wiring diagram.

The BEAM1224S is equipped with an integral sensitivity test feature that con-
sists of a calibrated test filter attached to a servo motor inside the detector 
optics. When a test is initiated using the remote test station or local test switch 
the test filter is moved in the pathway of the light beam. The on-board micro-
processor then determines if the proper level of signal reduction is received 
at the receiver. If the proper level of signal reduction is received the detector 
will enter alarm. If the proper level of signal reduction was not achieved, indi-
cating that the sensitivity of the detector is out of tolerance, the detector will 
enter the trouble condition.

Always perform a complete reflector blockage test as in step 4 of the Instal-
lation/Alignment procedure to ensure that the pathway between the detector 
and reflector is clear.
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Note: For the BEAM1224 this test does not satisfy the requirements of NFPA72 
for periodic maintenance and sensitivity verification of beam type detectors. 
For the BEAM1224S this test in conjunction with the complete reflector block-
age test (see step 4 of the Installation/Alignment procedure in this manual) 
does satisfy the requirements of NFPA72 for periodic maintenance and sensi-
tivity verification of beam type detectors.

If the detector fails this test several steps should be taken to determine if the 
detector is faulty or simply needs to be re-adjusted before returning the unit 
for repair. These steps include:

1.  Verify all wiring connections and appropriate power is applied to 
the detector.

2.  Verify that the optical line of sight is free from obstructions and reflec-
tive objects.

3.  Apply the maintenance procedure in this manual. Repeat the test proce-
dure. If the detector still fails the test procedure proceed with step 4.

4.  Repeat the alignment procedure in this manual. If the alignment proce-
dure is successful repeat the test procedure. If the detector still fails the 
test it should be returned.

MAINTENANCE
NOTE: Before cleaning the detector, notify the proper authorities that the 
smoke detector system is undergoing maintenance, and therefore the system 
will be temporarily out of service. Disable the zone or system undergoing 
maintenance to prevent unwanted alarms.

1.  Carefully clean the outer housing lens face. A damp soft cloth with a 
mild soap may be used. Avoid products with solvents or ammonia.

2.  Carefully clean the reflector. A damp soft cloth with a mild soap may be 
used. Avoid products with solvents or ammonia.

3.  Notify the proper authorities that the system is back on line.

PAINTINg
The outer aesthetic ring may be painted using a spray or brush type paint of 
appropriate type. See specification section of this manual for paint types.

NOTE:  Never paint the flat lens surface of the outer housing.

SPECIAL NOTE REgARDINg SMOkE DETECTOR gUARDS
Smoke detectors are not to be used with detector guards unless the combina-
tion has been evaluated and found suitable for that purpose.
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APPENDIx I. OPERATION MODES AND TROUBLEShOOTINg gUIDE:

Modes Red Yellow Green Dual Digital 
Display Readout Initiating Means

Alarm Contacts Fault
Contacts

Comments & 
Troubleshooting TipsAlarm Remote

Normal OFF OFF Blink OFF
Successful 

completion of 
initialization or 
detector reset

Open OFF Close

Alignment OFF ON OFF

On, Relative amount 
of signal 0-99, or 

– if automatic gain 
resetting, or Lo if 
signal is too low

Alignment Switch Open OFF Open

Alarm ON OFF OFF OFF
Smoke, Test Filter, 

RTS451/KEY or 
RTS151/KEY

Close ON Close

Trouble-Drift Comp 
Elevated Signal OFF 3 Quick 

Blinks Blink OFF
Long Term Drift 

Reference Out of 
Range

Open OFF Open • Sunlight into detector or reflector.
• Re-Align detector.

Trouble-Drift Comp 
Reduced Signal OFF 2 Quick 

Blinks Blink OFF
Long Term Drift 

Reference Out of 
Range

Open OFF Open Clean detector and reflector.

Trouble-Signal
Over Range OFF 2 Quick 

Blinks Blink OFF Increase of 
Reflected Signal Open OFF Open

 Inspect line of sight between 
detector and reflector for reflective 
objects in the pathway.

Trouble-Beam 
Blockage Response OFF 4 Quick 

Blinks OFF OFF Beam Blockage Open OFF Open • Remove blockage.
• Faulty unit.

Initialization-
Power On OFF Blink until 

complete Blink OFF Apply Power from 
discharged state. Open OFF Close

Initialization- 
Alignment Exit OFF Blink until 

complete Blink OFF
Depressing 

RESET switch after 
alignment

Open OFF Close

Local Test
(BEAM1224S)
Pass Result

ON
Blinking the 
amount of 
drift used.

OFF OFF RTS451/KEY or 
RTS151/KEY Close ON Close Detector remains in alarm until reset 

or time-out

Local Test
(BEAM1224S)
Fail Result

OFF
On until 
reset or 
time-out

Blink OFF RTS451/KEY or 
RTS151/KEY Open OFF Open Detector remains in fault until reset 

or time-out

Local Test
(BEAM1224)
Fail Result

OFF Per fault 
mode Blink OFF RTS451/KEY or 

RTS151/KEY Open OFF Open If local test fails will already
be in fault

Local Test
(BEAM1224)
Pass Result

ON
Blinking the 
amount of 
drift used.

OFF OFF RTS451/KEY or 
RTS151/KEY Close ON Close

Blinks output by Yellow LED and Remote Trouble Output
once the device has passed a local remote test:

Percent The Detector Has Drifted Number Of Blinks Output
<10% None
<20% 1
<30% 2
<40% 3
<50% 4
<60% 5
<70% 6
<80% 7
<90% 8
<100% 9



APPENDIx II. DETECTOR DRILLINg TEMPLATE:

4.345˝

6.190˝
 (157 mm)

 (110 mm)

Scale = 1:1
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APPENDIx III. REfLECTOR DRILLINg TEMPLATE:

Scale = 1:1

5.512˝
(140mm)

8.465˝
(215mm)
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  ©2012 System Sensor

Please refer to insert for the Limitations of Fire Alarm Systems

System Sensor warrants its enclosed smoke detector to be free from defects in materials 
and workmanship under normal use and service for a period of three years from date 
of manufacture. System Sensor makes no other express warranty for this smoke detec-
tor. No agent, representative, dealer, or employee of the Company has the authority to 
increase or alter the obligations or limitations of this Warranty. The Company’s obligation 
of this Warranty shall be limited to the repair or replacement of any part of the smoke 
detector which is found to be defective in materials or workmanship under normal use 
and service during the three year period commencing with the date of manufacture. 
After phoning System Sensor’s toll free number 800-SENSOR2 (736-7672) for a Return 
Authorization number, send defective units postage prepaid to: System Sensor, Repair 

Department, RA #__________, 3825 Ohio Avenue, St. Charles, IL 60174. Please include a 
note describing the malfunction and suspected cause of failure. The Company shall not 
be obligated to repair or replace units which are found to be defective because of damage, 
unreasonable use, modifications, or alterations occurring after the date of manufacture. 
In no case shall the Company be liable for any consequential or incidental damages for 
breach of this or any other Warranty, expressed or implied whatsoever, even if the loss 
or damage is caused by the Company’s negligence or fault. Some states do not allow the 
exclusion or limitation of incidental or consequential damages, so the above limitation 
or exclusion may not apply to you. This Warranty gives you specific legal rights, and you 
may also have other rights which vary from state to state.

ThREE-yEAR LIMITED wARRANTy

fCC STATEMENT
This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause harmful interference, and (2) this device must 
accept any interference received, including interference that may cause undesired operation.
NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide 
reasonable protection against harmful interference in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used 
in accordance with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular instal-
lation. If this equipment does cause harmful interference to radio or television reception, which can be determined by turning the equipment off and on, the user is encouraged to  
try to correct the interference by one or more of the following measures:
  – Reorient or relocate the receiving antenna.
  – Increase the separation between the equipment and receiver.
  – Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
  – Consult the dealer or an experienced radio/TV technician for help.
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Model Visible Display Semi-Flush Surface Overall 
 

BGRA-GR 4.35 8.85 7.50 12.75 8.85 14.25 9.30 14.50  

BGRB-GR 8.85 8.60 12.00 12.75 13.35 14.25 13.80 14.50  

RSB-GR 7.80 9.80 12.00 14.25 13.50 15.75 14.00 16.00  

RSC-GR 15.80 12.80 20.00 17.25 21.50 18.75 22.00 19.00  

RSC-L-GR 12.80 15.80 17.25 20.00 18.75 21.50 19.25 21.75 Hinged on  
Long Side 

RSD-GR 17.80 17.80 22.00 22.25 23.50 23.75 24.00 24.00  

RSE-GR 23.80 17.80 28.00 22.25 29.50 23.75 30.00 24.00  

RSE-L-GR 17.80 23.80 22.25 28.00 23.75 29.50 24.25 29.75 Hinged on  
Long Side 

RSF-GR 35.60 23.60 39.88 28.00 41.18 29.38 41.63 30.00  

RSF-L-GR 23.60 35.60 28.00 39.88 29.38 41.18 30.00 41.63 Hinged on  
Long Side 

RSG-GR 46.60 34.60 50.80 39.00 52.20 40.40 52.75 41.00  

RSG-L-GR 34.60 46.60 39.00 50.80 40.40 52.20 41.00 52.75 Hinged on  
Long Side 

RSH-GR 73.00 34.00 n/a n/a 79.00 40.00 79.50 40.50  

#16 Gauge Steel with a 
Black Textured Finish 
(Standard). 
 
#16 Gauge Steel with a 
Black Textured Finish 
(Standard), or  #16 Gauge 
Stainless Steel with a #4 
Horizontal Brush upon 
request. 
 
Concealed Stainless Steel 
located on the left side. 
 
#2171 Key change lock. 

Material:  Boxes: 
 
 
 

Door: 
 
 
 
 
 
 

Hinge: 
 
 

Fastener: 
 

   Backbox Depth: 
          Semi-Flush:  3.50” 

                   Surface:  4.75” 
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FDU-80
80 Character Liquid Crystal Display

Annunciators

DN-6820:B • D-123

General
The FDU-80 is a compact, cost-effective, 80-character, backlit
LCD remote Fire Annunciator for use with the NOTIFIER Fire-
Warden-100-2, NFS2-640, and NFS-320 Fire Alarm Control
Panels (FACPs). The FDU-80 mimics the display of the control
panel and displays complete system point status information.   

Up to 32 FDU-80s may be connected onto the EIA-485 termi-
nal port of each FACP. The FDU-80 requires no programming,
which saves time during system commissioning.

Features
• 80-character Liquid Crystal Display.
• Mimics all display information from the host panel.

• Control switches for System Acknowledge, Signal Silence,
Drill and Reset with enable key.

• System status LEDs for Power, Alarm, Trouble, Supervisory
and Alarm Silenced.

• No programming necessary — FDU-80 connects to the ter-
minal porton the FACP.

• Displays device type identifiers, individual point alarm, trou-
ble or supervisory, zone and custom alpha labels.

• Time-and-date display field.
• Aesthetically pleasing design.
• May be powered from the host FACP or by remote power

supply (requires 24 VDC).
• Up to 32 FDU-80 annunciators per FACP.

• Plug-in terminal blocks for ease of installation and service.
• Can be remotely located up to 6,000 feet (1828.8 m) from

the FACP.
• Local piezo sounder with alarm and trouble resound.
• Semi-flush mounts to 2.188" (5.556 cm) minimum deep,

three-gang electrical box (NOTIFIER PN 10103) or three-
gangable electrical switchbox.

• Surface-mounts to NOTIFIER PN SBB-3 surface backbox.

Operation
The FDU-80 annunciator provides the FACP with point annun-
ciation with full display text on an 80-character LCD display.
The FDU-80 also provides an array of LEDs to indicate system
status, and includes control switches for remote control of criti-
cal system functions.

The FDU-80 provides the FACP with up to 32 remote serially
connected annunciators. All field-wiring terminations on the
FDU-80 use removable, compression-type terminal blocks for
ease of wiring and circuit testing.

Communication between the FACP and the annunciators is
accomplished over an EIA-485 serial interface, which greatly
reduces wire and installation cost over traditional systems. 

Installation
The FDU-80 can be semi-flush mounted to a 2.188" (5.556
cm) minimum deep, three-gang electrical box or three-gang-
able electrical switchboxes. Alternately, an SBB-3 surface
backbox is available for surface-mount applications.

Ordering Information  
FDU-80: 80 character, backlit, LCD Fire Annunciator with con-
trol switches for remote control of system functions, and key-
switch lock.

FDU-80C: ULC-listed version; see DN-60573 for details.

10103: Three-gang electrical box, minimum 2.188" (5.556 cm)
deep, for semi-flush mount applications.

SBB-3: Three-gang surface backbox for surface-mount appli-
cations.

Agency Listings And Approvals
These listings and approvals apply to the modules specified in
this document. In some cases, certain modules or applications
may not be listed by certain approval agencies, or listing may
be in process. Consult factory for latest listing status.

• UL Listed: S635 
• MEA Listed: 245-00-E 
• FDNY: COA#6038

• CSFM: 7120-0028:209
• FM Approved
NOTE: For ULC-listed version, see DN-60573.

6820fdu8.jpg
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©2010 by Honeywell International Inc. All rights reserved. Unauthorized use
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 We try to keep our product information up-to-date and accurate. 

We cannot cover all specific applications or anticipate all requirements. 
All specifications are subject to change without notice.

For more information, contact Notifier. Phone: (203) 484-7161, FAX: (203) 484-7118.
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DVC-RPU
Remote Paging Station

Voice Control Systems

DN-60726:C
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General
The DVC-RPU is a digital Remote Paging Unit for applications
that require a compact remote paging station for emergency,
fire, or general paging, initiation of automatic messages, vec-
tored pages, and control capabilities for up to 24 points. One or
many DVC-RPUs can be installed on the Digital Audio Loop of a
DVC, each taking up one DAL address. Large systems can be
configured with hundreds of DVC-RPU stations using multiple
DVCs on NOTI•FIRE•NET™. The use of wire media is sup-
ported by the base product, and multi-mode fiber, single-mode
fiber, or hybrid combinations can be configured using DS-FM
series fiber conversion modules. 

A DVC-RPU paging station may be configured using the follow-
ing separately orderable components.

• DVC-RPU, which includes the keypad/display
• CMIC-RP microphone and microphone well
• CAB-RP(R) small wall mounted cabinet

The CAB-RP(R) is intended for MNS/ECS applications that call
for a small, wall-mounted cabinet. Alternate solutions are config-
ured using CAB-4 series cabinets.   

NOTE: The term “DVC” refers to the DVC-EM (Digital Voice Com-
mand, Expanded Memory).

Features
• DVC Programming for associated DVC-RPUs is accom-

plished using VeriFire® Tools version 6.7 or higher.
• Up to three programmable message priority levels deter-

mined by site programming may be used to allow high-priority
emergency pages to override lower priority general pages.

• 24 programmable buttons may be used for a range of func-
tions, including:
– Control for vectored pages.
– Control for HVAC shutdown, door release, or other emer-

gency functions.
– Initiation of recorded messages and other event

annunciation.
– Annunciation of activation or trouble for audio zones or

other points.
• Electrically isolated digital audio ports for direct connection

with up to 32 Digital Audio Loop (DAL) devices. Style 4 or 7.
• Optional DS-RFM, DS-FM, and DS-SFM fiber modules

maybe used to convert one or both Digital Audio Ports for
operation with single-mode or multi-mode fiber.

• Up to 32 DVC-RPUs are supported per DVC. Each DVC-RPU
assumes one DAL address.

• Distribution via NOTI•FIRE•NET™ of one channel of stan-
dard-level paging audio on NOTI•FIRE•NET™.

• Can be configured with the CAB-RP(R) and CMIC-RP to cre-
ate a small wall-mounted remote paging station with control
functions.

• CAB-RP(R) cabinet includes provisions for custom labeling.
Labels included with each DVC-RPU (for use with AHJ
approval) are “MASS NOTIFICATION” and “HVAC EMER-
GENCY SHUTDOWN.” 

Installation Options
• CAB-RP(R): The DVC-RPU can be installed in a CAB-RP(R)

cabinet with a CMIC-RP microphone and well. The CAB-
RP(R) has provisions for mounting an STS-200 tamper
switch (requires external monitoring such as FMM-1). 

• CAB-4 Series: The DVC-RPU can be installed in a CAB-4
series cabinet using a CA-1 chassis and a CMIC-1 micro-
phone and well. A DPA-1 dress plate is required with this
configuration. 

Standards and Codes
The DVC-RPU and associated components comply with the fol-
lowing standards:

• NFPA 72 2002 National Fire Alarm Code.
• Underwriters Laboratories Standard UL 864, 9th edition.
• Standard of Control Units for Fire Alarm Systems.

Listings and Approvals
The listings and approvals below apply to the DVC-RPU, CAB-
RP(R), and CMIC-RP. In some cases, certain modules may not
be listed by certain approval agencies, or listing may be in pro-
cess. Consult factory for latest listing status.

• UL Listed: S635.
• CSFM: 7165-0028-0224 (with NFS2-3030).
• Fire Dept. of NY: COA#6114 (with NFS2-3030).

Product Line Information
DVC-RPU: Digital Voice Command Remote Paging Unit.
Includes the keypad/display. Supports twisted-pair wire media;
use DS fiber modules for fiber media. 

DVC-EM: Required control for the DVC-RPU. The DVC-EM is a
digital audio processor with message storage for up to 32 min-
utes of standard quality (4 minutes at high quality) digital audio.
Supports twisted-pair wire media; use DS fiber modules for fiber
media. See DN-7045.

DS-RFM, DS-FM, DS-SFM: Fiber conversion modules allow for
multi-mode fiber, single-mode fiber, or hybrid connections to
DVC or other DAL devices. See DN-60633.
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CAB-RP: Black, single row wall-mounted cabinet for the DVC-
RPU. The door provides a clear view of the interior, and is
hinged downward to provide unimpeded user access from any
direction. NOTIFIER key lock can be replaced with included
thumb-turn latch (keyless entry is not intended for UL 864
remote microphone applications, requires AHJ approval). A
mounting location for an STS-200 tamper switch (ordered sepa-
rately) is provided. The CAB-RP can be used to house a DVC-
RPU and a CMIC-RP. Alternately, the CAB-RP has two mount-
ing locations that can be used for ACM-24AT or AEM-24AT
annunciators or a BMP-1 Blank Module Plate. An RM-1 remote
paging microphone can be installed on the right side of the
CAB-RP for applications where the DVC-RPU is not used. 

CAB-RPR: Red version of CAB-RP. 

CMIC-RP: Microphone and microphone well for the CAB-RP
cabinet.

TR-RP: Trim Ring for semi-flush mounting CAB-RP(R).

CAB-4 Series Enclosure: Backbox and door for fire alarm con-
trol panels and peripherals. See DN-6857. 

CA-1: Chassis, occupies one tier of the CAB-4 Series enclo-
sure. The left side accommodates one DVC-RPU or DVC-EM
with a DVC-KD. The right side houses a CMIC-1 microphone
and its well (optional).

CMIC-1: Optional microphone and microphone well assembly
used with the CA-1 chassis in a CAB-4 series cabinet.

DPA-1: Dress panel, can be used with the CA-1 chassis in a
CAB-4 series cabinet when configured with a DVC, DVC-KD,
and CMIC-1.



Agency Listings

Field-Selectable  
Emergency  
Communications  
Devices

SpectrAlert® Advance emergency communications devices 

and accessories combine application versatility with all 

the time- and money-saving benefits of the SpectrAlert 

Advance line.

Emergency Communications Features:

• Plain or ALERT-printed white housings

• Clear or Amber lens strobes and speaker strobes

•  Color lens attachments for use with clear lens wall or  
ceiling strobes or clear dual strobe expander plates

•  Dual Strobe Expander Plates for use with Strobe and  
Speaker Strobe devices

• Meets DoD specification requirements 

SpectrAlert Advance Features:

• Plug-in design for simplified installation and troubleshooting

• Mounting plate shorting spring easily tests wiring continuity

•  Automatic selection of 12- or 24-volt operation at 15 and  
15/75 candela

•  Field-selectable candela settings of 15, 15/75, 30, 75, 95, 110, 
115, 135, 150, 177, 185 

•  Rated from 32°F to 120°F (indoor devices); −40°F to 151°F  
(NEMA 4X, IP56 weatherproof devices) 

• Optional tamper-resistant Torx head screw

• Compatible with System Sensor synchronization protocol

• Listed for ceiling or wall mounting

SpectrAlert Advance, the broadest and most versatile line of 
notification devices available, includes a wide range of devices to 
meet emergency communications application requirements. 

ALERT-printed on white housings amber lens strobes and speaker 
strobes provide visual signaling for emergency communications in 
compliance with ANSI/ UL 1638 — Standard for General Signaling 
Visible Appliances. Other Plain or ALERT-printed models provide clear 
lenses for use with color lens strobe attachments (amber, blue, green, 
and red) that easily attach to strobe and speaker strobe devices 
without a candela derating. 

In addition, SpectrAlert Advance emergency communications 
devices include plain (non-printed) strobes, horn strobes, and 
speaker strobes. These devices, along with ALERT-printed devices 
and SpectrAlert Advance accessories, can meet a wide range 
of requirements for indoor and outdoor applications, including 
emergency communications, general signaling, severe weather, and 
emergency response.

All SpectrAlert Advance emergency communications and general 
signaling devices are compatible with the entire SpectrAlert Advance 
line and include all the same time- and money-saving innovations. 
For example, plug in design simplifies installation and reduces 
costly ground faults, universal mounting plates with onboard 
shorting springs test wiring continuity to speed installation and 
protect devices from damage, and field-selectable settings provide 
versatility and enable installers to quickly set each device to meet 
application requirements.

S4048 Speaker &  
Speaker Strobes
S4011 Horn Strobes**
S5512 Strobes
S3593 Strobes*

*(outdoor) **(indoor and outdoor)

3023572 Horn Strobes**
3030863  Speaker & 

Speaker Strobes

7125-1653:188 Horn Strobe**
7125-1653:186 Strobes
7125-1653:187 Strobes*
7125-1653:198 Alert Strobes
7320-1653:
    201  Speaker & Speaker Strobes**
7125-1653:186/ 
7300-1653:198 SW-CLR ALERT



Speaker Sound Ouput
UL Reverberant (dBA @ 10 ft.) 2 W 1 W 1/2 W 1/4 W
Wall-Mount SPS Series 85 82 79 76
Wall-Mount SPV Series 90 87 84 81

Ceiling-Mount SPC Series 86 83 80 77
Ceiling-Mount SPCV Series 90 87 84 81

SpectrAlert® Advance Specifications
Architectural/Engineering Specifications

General
SpectrAlert Advance strobes and horn strobes shall mount to a standard 4 × 4 × 1½-inch back box, 4-inch octagon back box, or double-gang back box. Two-wire products 
shall also mount to a single-gang 2 × 4 × 17⁄8-inch back box.  SpectrAlert Advance speaker strobes shall mount to a 4 x 4 x 21/8-inch back box.  A universal mounting plate 
shall be used for mounting ceiling and wall products. The notification appliance circuit wiring and amplifier wiring shall terminate at the universal mounting plate. Also, 
SpectrAlert Advance products, when used with the Sync•Circuit™ Module accessory, shall be powered from a non-coded notification appliance circuit output and shall 
operate on a nominal 12 or 24 volts. When used with the Sync•Circuit Module, 12-volt-rated notification appliance circuit outputs shall operate between 8.5 and 17.5 volts; 
24-volt-rated notification appliance circuit outputs shall operate between 16.5 and 33 volts. Indoor SpectrAlert Advance products shall operate between 32 and 120 degrees 
Fahrenheit from a regulated DC or full-wave rectified unfiltered power supply. Strobes, horn strobes, and speaker strobes shall have field-selectable candela settings, 
including 15, 15/75, 30, 75, 95, 110, 115, 135, 150, 177, and 185.
Strobe
The clear strobe shall be a System Sensor SpectrAlert Advance Model _______ listed to UL 1971 and shall be approved for fire protective service. Colored lens strobes shall 
be listed to ANSI/UL 1638 and shall be approved for Private Mode Emergency. Outdoor Strobe devices shall be listed to ANSI/UL 1638 for Private Mode Emergency. The 
strobe shall be wired as a primary-signaling notification appliance and comply with the Americans with Disabilities Act requirements for visible signaling appliances, flashing 
at1 Hz over the strobe’s entire operating voltage range. The strobe light shall consist of a xenon flash tube and associated lens/reflector system.
Horn Strobe Combination
The horn strobe shall be a System Sensor SpectrAlert Advance Model _______ listed to UL 1971 and UL 464 and shall be approved for fire protective service. The horn 
strobe shall be wired as a primary-signaling notification appliance and comply with the Americans with Disabilities Act requirements for visible signaling appliances, flashing 
at 1 Hz over the strobe’s entire operating voltage range. The strobe light shall consist of a xenon flash tube and associated lens/reflector system. The horn shall have three 
audibility options and an option to switch between a temporal three-pattern and a non-temporal (continuous) pattern. These options shall be set by a multiple position switch. 
The horn and horn strobe models shall operate on a coded or non-coded power supply.
Speaker Strobe Combination
The speaker strobe shall be a System Sensor SpectrAlert Advance Model __________ listed to UL 1480 and UL 1971 and be approved for fire protective signaling systems. 
Speaker shall be capable of operating at 25.0 or 70.7 nominal Vrms selected via rotary switch, and shall have a frequency range of 400 to 4,000 Hz. Speaker shall have 
power taps that are selected by rotary switch. The strobe shall comply with the NFPA 72 requirements for visible signaling appliances, flashing at 1 Hz over the strobe’s entire 
operating voltage range. The strobe light shall consist of a xenon flash tube and associated lens/reflector system.
Outdoor Products
SpectrAlert Advance outdoor strobes, horn strobes, and speaker strobes shall be listed for outdoor use by UL and shall operate between minus 40 degrees and 151 degrees 
Fahrenheit.  The products shall be listed for use with a System Sensor outdoor/weatherproof back box with half-inch and three-fourths-inch conduit entries.
Synchronization Module
The module shall be a System Sensor Sync•Circuit model MDL3 listed to UL 464 and shall be approved for fire protective service. The module shall synchronize SpectrAlert 
strobes at 1 Hz and horns at temporal three. Also, while operating the strobes, the module shall silence the horns on horn strobe models over a single pair of wires. The 
module shall mount to a 411⁄16 × 411⁄16 × 21⁄8-inch back box. The module shall also control two Style Y (class B) circuits or one Style Z (class A) circuit. The module shall 
synchronize multiple zones. Daisy chaining two or more synchronization modules together will synchronize all the zones they control. The module shall not operate on a 
coded power supply.
Color Lens Strobe Attachment
The System Sensor SpectrAlert Advance color lens attachments shall be approved for fire protective service as listed in UL 1638.  The lens attachments shall only be used 
with (plain non-fire-printed) System Sensor strobe devices.  They shall mount to any wall or ceiling strobe and be rated from minus 35 degrees to 151 degrees Fahrenheit.

Physical Specifications

Standard Operating Temperature 32°F to 120°F
K Series Operating Temperature −40°F to 151°F
Humidity Range 10 to 93% non-condensing (indoor models)

Dimensions Wall-Mount 
Strobe and Horn Strobe (including lens)

5.6˝ L x 4.7˝  W x 2.5˝ D 

SPS Speaker Strobe 6.0˝ L x 5.0˝  W x 4.7˝ D (including lens and speaker) 
Dimensions Ceiling-Mount Strobe (including lens) 6.8˝ diameter x 2.5˝ D
Electrical/Operating Specifications

Nominal Voltage (strobes and horn strobes) Regulated 12 DC/FWR or regulated 24 DC/FWR
Nominal Voltage (speakers) 25 V or 70.7 V (nominal)
Maximum Supervisory Voltage (speakers) 50 VDC
Operating Voltage Range 8 to 17.5 V (12 V nominal) or 17 to 33 V (24 V nominal)
Operating Voltage Range with MDL3 8.5 to 17.5 (12V nominal) or 16.5 to 33V (24V nominal)
Strobe Flash Rate 1 flash per second
Speaker Frequency Range 400 to 4,000 Hz
Speaker Power ¼, ½, 1, 2 watts

AVDS11901



UL Current Draw Data
UL Max. Strobe Current Draw (mA RMS)

Candela
8–17.5 Volts 16–33 Volts
DC FWR DC FWR

Standard Candela Range 15 123 128 66 71
15/75 142 148 77 81
30 NA NA 94 96
75 NA NA 158 153
95 NA NA 181 176
110 NA NA 202 195
115 NA NA 210 205

High Candela Range 135 NA NA 228 207
150 NA NA 246 220
177 NA NA 281 251
185 NA NA 286 258

UL Max. Current Draw (mA RMS), 2-Wire Horn Strobe, Standard Candela Range (15–115 cd)

DC Input
8–17.5 Volts 16–33 Volts
15 15/75 15 15/75 30 75 95 110 115

Temporal High 137 147 79 90 107 176 194 212 218
Temporal Medium 132 144 69 80 97 157 182 201 210
Temporal Low 132 143 66 77 93 154 179 198 207
Non-Temporal High 141 152 91 100 116 176 201 221 229
Non-Temporal Medium 133 145 75 85 102 163 187 207 216
Non-Temporal Low 131 144 68 79 96 156 182 201 210
FWR Input
Temporal High 136 155 88 97 112 168 190 210 218
Temporal Medium 129 152 78 88 103 160 184 202 206
Temporal Low 129 151 76 86 101 160 184 194 201
Non-Temporal High 142 161 103 112 126 181 203 221 229
Non-Temporal Medium 134 155 85 95 110 166 189 208 216
Non-Temporal Low 132 154 80 90 105 161 184 202 211

UL Max. Current Draw (mA RMS), 2-Wire Horn Strobe, High Candela Range (135–185 cd)

DC Input
16–33 Volts

FWR Input
16–33 Volts

135 150 177 185 135 150 177 185
Temporal High 245 259 290 297 Temporal High 215 231 258 265
Temporal Medium 235 253 288 297 Temporal Medium 209 224 250 258
Temporal Low 232 251 282 292 Temporal Low 207 221 248 256
Non-Temporal High 255 270 303 309 Non-Temporal High 233 248 275 281
Non-Temporal Medium 242 259 293 299 Non-Temporal Medium 219 232 262 267
Non-Temporal Low 238 254 291 295 Non-Temporal Low 214 229 256 262

Horn and Horn Strobe Output (dBA)

Switch 
Position

Sound 
Pattern dB

8–17.5 
Volts

16–33
Volts

24-Volt Nominal
Reverberant Anechoic

DC FWR DC FWR DC FWR DC FWR
1 Temporal High 78 78 84 84 88 88 99 98
2 Temporal Medium 75 75 80 80 86 86 96 96
3 Temporal Low 71 71 76 76 81 79 94 89
4 Non-

Temporal
High

82 82 88 88 93 92 100 100

5 Non-
Temporal

Medium
78 78 85 85 90 89 98 98

6 Non-
Temporal

Low
73 74 81 81 86 84 96 92

7† Coded High 82 82 88 88 93 92 101 101
8† Coded Medium 78 78 85 85 90 89 97 98
9† Coded Low 74 75 81 81 85 83 96 92 

†Settings 7, 8 and 9 are not available on 2-wire horn strobe.

Horn Tones and Sound Output Data
Strobe Output (cd)
Listed Candela Candela rating at –40°F
15

Do not use below 32°F15/75
30
75 44
95 70
110 110
115 115
135 135
150 150
177 177
185 185

For K series products used at low temperatures, listed candela 
ratings must be reduced in accordance with this table.

AVDS11901
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Ordering Information
Part No. Description

Alert Devices

SEP-SW Strobe Expander Plate, White, Amber Lens
SEP-SPSW Speaker Strobe Expander Plate, White, 

Amber Lens
SEP-SW-P Strobe Expander Plate, Standard cd,  

White, Plain
SEP-SPSW-P Speaker Strobe Expander Plate,  

Standard cd, White, Plain
SW-ALERT Wall, Strobe, Standard cd, White, Amber Lens
SWH-ALERT Wall, Strobe, High cd, White, Amber Lens
SW-CLR-ALERT Wall, Strobe, Standard cd, White, Clear Lens
SCW-CLR-ALERT Ceiling, Strobe, Standard cd, White, Clear Lens
SPSW-ALERT Wall, Speaker Strobe, Standard cd, White, 

Amber Lens
SPSCW-CLR-ALERT Ceiling, Speaker Strobe, Standard cd, 

White, Clear Lens
SPSW-CLR-ALERT Wall, Speaker Strobe, Standard cd, White, 

Clear Lens
SPSWK-CLR-ALERT Wall, Speaker Strobe, Standard cd, White, 

Clear Lens, Outdoor
SPSCWK-CLR-ALERT Ceiling, Speaker Strobe, Standard cd, 

White, Clear Lens, Outdoor
Plain Wall Strobes

SR-P Standard cd, Red, Clear Lens

SRH-P High cd, Red, Clear Lens
SW-P Standard cd, White, Clear Lens
SWH-P High cd, White, Clear Lens
SRK-P Standard cd, Red, Clear Lens, Outdoor
SRHK-P High cd, Red, Clear Lens, Outdoor
SWK-P Standard cd, White, Clear Lens, Outdoor
SWHK-P High cd, White, Clear Lens, Outdoor
Plain Ceiling Strobe
SCW-P Standard cd, White, Clear Lens
Plain Wall Horn Strobes
P2R-P Standard cd, Red, Clear Lens
P2W-P Standard cd, White, Clear Lens
P2WH-P High cd, White, Clear Lens
P2RK-P Standard cd, Red, Clear Lens, Outdoor
P2RHK-P High cd, Red, Clear Lens, Outdoor
P2WK-P Standard cd, White, Clear Lens, Outdoor
P2WHK-P High cd, White, Clear Lens, Outdoor
P4R-P Standard cd, Red, Clear Lens
P4W-P Standard cd, White, Clear Lens

Notes: 
 All -P models have a plain housing (no “FIRE” marking on cover). 
 
All outdoor units with a “K” designation in the part number include a 
weatherproof back box.  All “ALERT” models are printed as such.  
 
For information on colored lenses, see data sheet AVDS004. 
 
For information on Dual Strobe Expander Plates,  
see data sheet AVDS117.

Part No. Description
Plain Ceiling Horn Strobes
PC2R-P Standard cd, Red, Clear Lens
PC2W-P Standard cd, White, Clear Lens
PC2WH-P High cd, White, Clear Lens
Plain Wall Speaker Strobes
SPSW-P Standard cd, White, Clear Lens
SPSR-P Standard cd, Red, Clear Lens
SPSWH-P High cd, White, Clear Lens
SPSRH-P High cd, Red, Clear Lens
SPSRV-P Standard cd, Red, High Volume, Clear Lens
SPSWK-P Standard cd, White, Clear Lens, Outdoor
SPSRK-P Standard cd, Red, Clear Lens, Outdoor
Plain Ceiling Speaker Strobes
SPSCW-P Standard cd, White, Clear Lens
SPSCWH-P High cd, White, Clear Lens
SPSCWV-P High Volume, White, Clear Lens
SPSCWVH-P High cd, High Volume, White, Clear Lens
SPSCWHK-P High cd,  White, Clear Lens, Outdoor
Colored Lenses
LENS-A Wall-Mount Lens Attachment, Amber
LENS-AC Ceiling-Mount Lens Attachment, Amber
LENS-B Wall-Mount Lens Attachment, Blue
LENS-BC Ceiling-Mount Lens Attachment, Blue
LENS-G Wall-Mount Lens Attachment, Green
LENS-GC Ceiling-Mount Lens Attachment, Green
LENS-R Wall-Mount Lens Attachment, Red
LENS-RC Ceiling-Mount Lens Attachment, Red



D440-03-00 1 I56-0758-015

RTS151KEY(A)
Remote Test Station

INSTALLATION AND MAINTENANCE INSTRUCTIONS

 3825 Ohio Avenue, St. Charles, Illinois 60174
1-800-SENSOR2, FAX: 630-377-6495

www.systemsensor.com

NOTE: RTS151KEY(A) replaces RTS451KEY.
NOTICE: This manual shall be left with the owner/user of this equipment.
NOTE: A test coil is required only for use with D2/DNR/DH400/DH500 mod-
els. For D2 models order part # DCOIL. For DH400/500 models order part #Coil.

GENERAL INfORMATION
The System Sensor RTS151KEY(A) is an automatic fire detector accessory de-
signed to test remotely located duct and beam detectors. For 4-wire detectors, 
the RTS151KEY(A) features a multi-colored LED that alternates between steady 
green and red. Green indicates power and that the detector board is in place. 
Red indicates alarm. For 2-wire detectors, the LED will show red for alarm. 
Consult the detector installation instructions for additional information.

The National Fire Protection Association has published codes, standards, and 
recommended practices for the installation and use of this product. It is rec-
ommended that the installer be familiar with these requirements, with local 
codes, and any special requirements of the local authority having jurisdiction.

RTS151 CONTENTS
1 RTS151KEY(A) remote test station

1 screw pack (2 mounting screws)

2 Keys

OpERATION
Test Function

Insert the key and turn clockwise to the “TEST” position.

Alarm Indication

With the key in the “TEST” position, some time will elapse (40 seconds maxi-
mum) depending on the detector type, before the alarm indicating LED will 
turn red.

Reset Function

Turn the key counterclockwise to the “RESET” position and hold. The LED 
should turn off. Then, turn the key back to the “NORMAL” position and re-
move. The RTS151KEY(A) is capable of resetting only certain models of detec-
tors. Refer to the detector installation instructions for additional information.

Wiring Instructions

Consult the appropriate detector installation instructions for the applicable 
wiring diagram. The RTS151KEY(A) mounts to a single gang box (2 1/2˝ mini-
mum depth), or directly to the wall or ceiling.

In Canadian applications, the RTS151KEY(A) is intended to be located in the 
same room as the smoke detector and within 60 feet of the unit.

H0195-01

H0582-21

fIGURE 1. RTS151KEY(A)

fIGURE 2: WIRING DIAGRAM fOR RTS151KEY(A) TO D4120 4-WIRE 
DUCT SMOKE DETECTOR:

fIGURE 3: WIRING DIAGRAM fOR RTS151KEY(A) TO DNR 2-WIRE 
DUCT SMOKE DETECTOR WITH REMOTE TEST CApABLE HEAD:

SpECIfICATIONS
Dimensions: 4.6˝ H × 2.75˝ W × 1.8˝ D
Weight: 0.24 Lbs.
Power Requirements
     Power LED (Green): 14 – 35 VDC, 12 mA maximum
     Alarm LED (Red): 2.8 – 32 VDC, 12 mA maximum
Alarm Response Time: 40 seconds maximum
Temperature: –10°C to 60°C (14°F to 140°F)
Humidity: 95% relative humidity, noncondensing Max
Listing: UL, FM, CE

I56-0758-015
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THREE-YEAR LIMITED WARRANTY
System Sensor warrants its enclosed product to be free from defects in materials and 
workmanship under normal use and service for a period of three years from date of 
manufacture. System Sensor makes no other express warranty for the enclosed product. 
No agent, representative, dealer, or employee of the Company has the authority to in-
crease or alter the obligations or limitations of this Warranty. The Company’s obligation 
of this Warranty shall be limited to the replacement of any part of the product which 
is found to be defective in materials or workmanship under normal use and service 
during the three year period commencing with the date of manufacture. After phoning 
System Sensor’s toll free number 800-SENSOR2 (736-7672) for a Return Authorization 
number, send defective units postage prepaid to: System Sensor, Returns Department, RA 

#__________, 3825 Ohio Avenue, St. Charles, IL 60174. Please include a note describing 
the malfunction and suspected cause of failure. The Company shall not be obligated to  
replace units which are found to be defective because of damage, unreasonable use, 
modifications, or alterations occurring after the date of manufacture. In no case shall the 
Company be liable for any consequential or incidental damages for breach of this or any 
other Warranty, expressed or implied whatsoever, even if the loss or damage is caused by 
the Company’s negligence or fault. Some states do not allow the exclusion or limitation of 
incidental or consequential damages, so the above limitation or exclusion may not apply 
to you. This Warranty gives you specific legal rights, and you may also have other rights 
which vary from state to state.

fIGURE 5. WIRING DIAGRAM fOR RTS151KEY(A) TO DH100ACDC 
4-WIRE DUCT SMOKE DETECTOR:

fIGURE 4: WIRING DIAGRAM fOR RTS151KEY(A) TO D2 2-WIRE DUCT SMOKE DETECTOR:

fIGURE 6. WIRING DIAGRAM fOR RTS151KEY(A) TO DH100 2-WIRE 
DUCT SMOKE DETECTOR:

NOTE: Terminal 6 of the RTS151KEY(A) is not used when wired to a 2-wire detector. 
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fIGURE 7. WIRING DIAGRAM fOR RTS151KEY(A) TO DH400ACDC 
DUCT SMOKE DETECTOR:
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fIGURE 8. WIRING DIAGRAM fOR RTS151KEY(A) TO BEAM1224/
BEAM1224S SMOKE DETECTOR:

H0585-05
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NOTE: RTS151KEY(A) CAN BE USED WITH INTELLIGENT BEAM DETECTOR PRODUCTS. 
CONSULT INTELLIGENT BEAM DETECTOR MANUAL FOR ADDITIONAL INSTRUCTIONS
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NOTE: THE USE OF THE RTS151KEY(A) REQUIRES THE INSTALLATION OF 
AN ACCESSORY COIL, DCOIL, SOLD SEPARATELY.

METHOD #1 - AUX POWER LOCATED
 AT DUCT DETECTOR

METHOD #2 - AUX POWER LOCATED
AT TEST STATION
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FCPS-24S6(C/E) & FCPS-
24S8(C/E)
6- & 8-Amp 24-Volt
Remote Power Supplies

Power Supplies

dn-6927:a

General
The FCPS-24S6E (6-amp) and FCPS-24S8E (8-amp) are
remote power supplies with battery charger. The FCPS-24S6/-
24S8 may be connected to any 12 or 24 volt fire alarm control
panel (FACP) or may be used as stand-alone supplies. Pri-
mary applications include notification appliance (bell) circuit
(NAC) expansion (to support ADA requirements and NAC syn-
chronization) or auxiliary power to support 24 volt system
accessories. The FCPS-24S6/-24S8 provides regulated and
filtered 24 VDC power to four notification appliance circuits
configured as either four Class B (Style Y) or Class A (Style Z,
with ZNAC-4 option module). Alternately, the four outputs may
be configured as all non-resettable, all resettable or two non-
resettable and two resettable. The FCPS-24S6/-24S8 also
contains a battery charger capable of charging up to 18 AH
batteries. FCPS-24S6C & FCPS-24S8C are ULC-listed.

NOTE: Unless otherwise specified, the terms FCPS-24S6 and
FCPS-24S8 used in this document refers to the standard FCPS-
24S6 and FCPS-24S8, FCPS-24S6C and FCPS-24S8C, the
FCPS-24S6E and FCPS-24S8E

Features
• UL-Listed NAC synchronization using System Sensor,

Wheelock, or Gentex “Commander2” appliances.

• Operates as a “sync-follower” or as a “sync-generator”
(default). See note on page 2.

• Contains two fully-isolated input/control circuits - triggered
from FACP NAC (NAC expander mode) or jumped perma-
nently “ON” (stand-alone mode).

• Four Class B (Style Y) or four Class A (Style Z, with
ZNAC-4 module) NACs.

• 6-amp (FCPS-24S6) or 8-amp (FCPS-24S8) full load out-
put, with 3 amps maximum/circuit, in NAC expander mode
(UL 864).

• 4-amp (FCPS-24S6) or 6-amp (FCPS-24S8) continuous
output in stand-alone mode (UL 1481).

• Compatible with coded inputs; signals passed through.

• Optional power-supervision relay (EOLR-1).
• In stand-alone mode, output power circuits may be config-

ured as: resettable, (reset line from FACP required),
non-resettable, or a mix of two and two.

• Fully regulated and filtered power output - optimal for pow-
ering four-wire smoke detectors, annunciators, and other
system peripherals requiring regulated/filtered power.

• Power-limiting technology meets UL power-limiting require-
ments.

• Form-C normally-closed trouble relay.

• Fully supervised power supply, battery, and NACs.
• Selectable earth fault detection.
• AC trouble report selectable for immediate 2-hour delay.

• Works with virtually any UL 864 fire alarm control which uti-
lizes an industry-standard reverse-polarity notification cir-
cuit (including unfiltered and unregulated bell power).

• Requires input trigger voltage of 9 - 32 VDC.

• Self-contained in compact, locking cabinet - 15”H x 14.5”W
x 2.75”D (cm: 38.1H x 36.83W x 6.985D).

• Includes integral battery charger capable of charging up to
18 AH batteries. Cabinet capable of housing 7.0 AH batter-
ies.

• Battery charger may be disabled via DIP switch for applica-
tions requiring larger batteries.

• Fixed, clamp-type terminal blocks accommodate up to 12
AWG (3.1mm2) wire.

Specifications
Primary (AC) Power:

• FCPS-24S6C/-24S8C:  120 VAC, 60 Hz, 3.2A maximum.
• FCPS-24S6E/-24S8E:  240 VAC, 50 Hz, 1.6A maximum.

• Wire Size:  minimum #14 AWG (2.0mm2) with 600 V insula-
tion.

Control Input Circuit:

• Trigger Input Voltage:  9 to 32 VDC.
• Trigger Current:  2.0 mA (16 - 32 V); Per Input:  1.0 mA (9

- 16 V).
Trouble Contact Rating:  5 A at 24 VDC.

Auxiliary Power Output:  Specific application power 500 mA
maximum.

Output Circuits:

• +24 VDC filtered, regulated.
• 3.0 A maximum for any one circuit.

• Total continuous current for all outputs (stand-alone mode):
– FCPS-24S6:  4.0 A maximum.
– FCPS-24S8:  6.0 A maximum.

• Total short-term current for all outputs (NAC expander mode):
– FCPS-24S6:  6.0 A maximum.
– FCPS-24S8:  8.0 A maximum.

Secondary Power (Battery) Charging Circuit:

• Supports lead-acid batteries only.
• Float-charge voltage:  27.6 VDC.

6927pho1.jpg
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Made in the U.S. A.

• Maximum current charge:  1.5 A.

• Maximum battery capacity:  18 AH.

Applications
Example 1: Expand notification appliance power an additional
6.0 A (FCPS-24S6) or 8.0 A (FCPS-24S8). Use up to four
Class B (Style Y) outputs or four Class A (Style Z) outputs
(using ZNAC-4). For example, the FACP notification appliance
circuits will activate the FCPS when reverse-polarity activation
occurs. Trouble conditions on the FCPS are sensed by the
FACP through the notification appliance circuit.

Example 2: Use the FCPS to expand auxiliary regulated 24-
volt system power up to 4.0 A (FCPS-24S6) or up to 6.0 A
(FCPS-24S8). Both resettable and non-resettable power
options are available. Resettable outputs are created by con-
necting the resettable output from the FACP to one or both of
the FCPS inputs.

Example 3: Use addressable control modules to activate the
FCPS instead of activating it through the FACP notification
appliance circuits. This typically allows for mounting the FCPS
at greater distances* away from the FACP while expanding
system architecture in various applications.

For example, an addressable control module is used to acti-
vate the FCPS, and an addressable monitor module is used to
sense FCPS trouble conditions. Local auxiliary power output
from the FCPS provides power to the addressable control
module.

*NOTE: Addressable FACPs are capable of locating control and
monitor modules at distances of up to  12,500 feet (3,810 meters).

Sync Follower/Generator Note
In some installations, it is necessary to synchronize the flash
timing of all strobes in the system for ADA compliance.
Strobes accomplish this by monitoring very short timing pulses
on the NAC power which are created by the FACP. When
installed at the end of a NAC wire run, the FCPS-24S6/-24S8
can track (i.e. “follow”) the strobe synchronization timing
pulses on the existing NAC wire run. This maintains the overall
system flash timing of the additional strobes attaches to the
FCPS.

When the FCPS-24S6/-24S8 is configured (via DIP switch set-
tings) as a “sync follower,” the FCPS’s NAC outputs track the
strobe synchronization pulses present at the FCPS’s sync
input terminal. The pulses originate from an upstream FACP or
other power supply.

When the FCPS-24S6/-24S8 are configured (via DIP switch
settings) as a “sync generator,” the FCPS’s sync input termi-
nals are not used. Rather, the FCPS is the originator of the
strobe synchronization pulses on the FCPS’s NAC outputs. In
“sync generator” mode, the sync type (System Sensor, Whee-
lock, or Gentex) is selectable via DIP switch settings.

Standards and Codes
The FCPS-24S6 and FCPS-24S8 comply with the following
standards:

• NFPA 72 National Fire Alarm Code.
• UL 864 Standard for Control Units for Fire Alarm Systems

(NAC expander mode).
• UL 1481 Power Supplies for Fire Alarm Systems.

Agency Listings and Approvals
These listings and approvals apply to the modules specified in
this document. In some cases, certain modules or applications
may not be listed by certain approval agencies, or listing may
be in process. Consult factory for latest listing status.

• UL Listed:  S635, S674

• ULC Listed: S635 (FCPS-24S6C & FCPS-24S8C)
• CSFM Approved:  7315-0028:225 
• MEA:  299-02-E

• FM Approved

Ordering Information
FCPS-24S6:  6.0 A, 120 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions. 

FCPS-24S6C:  Same as above, ULC-listed.

FCPS-24S6R:  Same as FCPS-24S6 with red enclosure.

FCPS-24S6E:  6.0 A, 240 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions.

FCPS-24S8:  8.0 A, 120 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions. 

FCPS-24S8C Same as above, ULC-listed.

FCPS-24S8R:  Same as FCPS-24S8 with red enclosure.

FCPS-24S8E:  8.0 A, 240 VAC remote charger power supply.
Includes main printed circuit board, transformers, enclosure
(15”H x 14.5”W x 2.75”D [cm: 38.1H x 36.83W x 6.985D]), and
installation instructions.

ZNAC-4:  Class A (Style Y) NAC option module.

EOLR-1:  12/24 VDC end-of-line relay for monitoring four-wire
smoke detector power.

BAT-1270:  Battery, 12-volt, 7.0 AH (two required, see BAT
Series data sheet DN-6933).

PS-1270:  Battery, 12-volt, 7.0 AH (two required, see PS
Series data sheet DN-1109)



 

 

 

 

 

Appendix E 



HERITAGE HALL ANNOTATED SPRINKLER PIPING (CONDENSED PREVIEWS) 

SPRINKLER ANNOTATION 

COMPONENT COLOR 

RISER 

 MAIN/CROSSMAIN 

 CROSSMAIN/BRANCH 

 BRANCH LINE/SPRINKLER 

  

Ground Level A Annotation (Bigger Version Shown After) 

 
Ground Level B Annotation (Bigger Version Shown After) 



 

 

First Floor Sprinkler Annotation (Bigger Version Shown After) 

 
SAAS Building Sprinkler Annotation (Bigger Version Shown After) 



 

 

Galen Dining Center Sprinkler Annotation (Bigger Version Shown After) 

 
Second Floor Sprinkler Annotation (Bigger Version Shown After) 



 
Second Floor Interstitial Level Sprinkler Annotation (Bigger Version Shown After) 

 

Attic Interstitial Level Sprinkler Annotation (Bigger Version Shown After) 

 

HERITAGE HALL ANNOTATED SPRINKLER PIPING (EXPANDED VIEW) 
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Appendix F 



microfast® and 
microfastHP® quick 

resPonse uPrigHt and 
conventional sPrinklers

tecHnical data

December 4, 2013

the viking corporation, 210 n industrial Park drive, Hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  fax: 269-818-1680  email: techsvcs@vikingcorp.com
1.  descriPtion

Viking Microfast® and MicrofastHP® Quick Response Upright and Conventional (Old 
Style) Sprinklers are small, thermosensitive, glass-bulb spray sprinklers available in 
several different finishes, temperature ratings, and K-Factors to meet design require-
ments. The special Polyester, Polytetrafluoroethylene (PTFE), and Electroless Nickel 
PTFE (ENT) coatings can be used in decorative applications where colors are desired. 
In addition, these coatings have been investigated for installation in corrosive atmos-
pheres and are listed/approved as corrosion resistant as indicated in the Approval 
Charts. (Note: fm global approves the ent coating as corrosion resistant. FM 
Global has no approval classification for PTFE and Polyester coatings as corrosion 
resistant.)

2.  listings and aPProvals
  culus listed: Category VNIV
  fm approved: Classes 2002 and 2020
  nYc approved: Calendar Number 219-76-SA and MEA 89-92-E, Volume 16

   aBs certified: Certificate 04-HS407984B-PDA
   vds approved: Certificates G4060054, G4060056, G4880046, G4930039, and G4980020
   lPc approved: Ref. No. 096e/03, TE30401, and TE30872 

ce certified: Standard EN 12259-1, EC-certificate of conformity 0832-CPD-2001, 0832-CPD-2003, 0786-CPD-40131, 
0786-CPD-40171, and 0786-CPD-40278

         med certified: Standard EN 12259-1, EC-certificate of conformity 0832-MED-1003 and 0832-MED-1008
note: Other International approval certificates are available upon request.

Refer to Approval Chart 1 and Design Criteria on pages 51c-d for cULus Listing requirements, and refer to Approval Chart 2 and 
Design Criteria on page 51e for FM Approval requirements that must be followed.

3.  tecHnical data
specifications:
Available since 1987.
Minimum Operating Pressure: 7 psi (0.5 bar)* 
maximum Working Pressure: sprinklers vk315 and vk340 are rated for 

use with water working pressures ranging from the minimum 7 psi (0.5 
bar) up to 250 psi (17 bar) for high-pressure systems. High-pressure 
(HP) sprinklers can be identified by locating “250” stamped on the de-
flector. all other Part nos. not mentioned above are rated to a maximum 175 psi (12 bar) wwp. 

Factory tested hydrostatically to 500 psi (34.5 bar)
Testing: U.S.A. Patent No. 4,831,870
Thread size: Refer to the Approval Charts
Nominal K-Factor: Refer to the Approval Charts

 Glass-bulb fluid temperature rated to -65 °F (-55 °C)
Overall Length: Refer to the Approval Charts

 *cULus Listing, FM Approval, and NFPA 13 installs require a minimum of 7 psi (0.5 bar). The minimum operating pressure for LPCB and CE 
Approvals ONLY is 5 psi (0.35 bar). 
material standards:
Frame Casting: Brass UNS-C84400 or QM Brass for Sprinklers 12978, 06766B, 07060, and 12281. Brass UNS-C84400 for all 

other sprinklers.
Deflector: Brass UNS-C23000 or Copper UNS-C19500 for Sprinklers 12978, 06764B, and 12281. Copper UNS-C19500 for 

Sprinklers 06665B, 07060, and 14817. Brass UNS-C26000 for all other Sprinklers.
Bushing (for Sprinklers 06719B, 06717B, and 12286): Brass UNS-C36000
Bulb: Glass, nominal 3 mm diameter

Form No. F_080488

viking technical data may be found on 
the viking corporation’s Web site at 

http://www.vikinggroupinc.com.
the Web site may include a more recent 

edition of this technical data Page.

Sprinkler 51a

Replaces page 51a-e, dated June 28, 2013. 
(Changed 06931 to VK3271)



tecHnical data

December 4, 2013

the viking corporation, 210 n industrial Park drive, Hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  fax: 269-818-1680  email: techsvcs@vikingcorp.com

microfast® and 
microfastHP® quick 

resPonse uPrigHt and 
conventional sPrinklers

Belleville Spring Sealing Assembly: Nickel Alloy, coated on both sides with PTFE Tape
Screw: Brass UNS-C36000
Pip Cap and Insert Assembly: Copper UNS-C11000 and Stainless Steel UNS-S30400
For PTFE Coated Sprinklers: Belleville Spring-Exposed, Screw-Nickel Plated, Pip Cap-PTFE Coated
For Polyester Coated Sprinklers: Belleville Spring-Exposed
For ENT Coated Sprinklers: Belleville Spring-Exposed, Screw and Pipcap - ENT plated.
ordering information: (Also refer to the current Viking price list.)
Order Microfast® and MicrofastHP® Quick Response Upright and Conventional Sprinklers by first adding the appropriate suffix for 

the sprinkler finish and then the appropriate suffix for the temperature rating to the sprinkler base part number. 
Finish Suffix: Brass = A, Chrome = F, White Polyester = M-/W, Black Polyester = M-/B, and Black PTFE = N, ENT = JN
Temperature Suffix (°F/°C): 135°/57° = A, 155°/68° = B, 175°/79° = D, 200°/93° = E, and 286°/141° = G
For example, sprinkler VK300 with a 1/2” thread, Brass finish and a 155 °F/68 °C temperature rating = Part No. 12978AB
available finishes and temperature ratings: Refer to Table 1.
accessories: (Also refer to the “Sprinkler Accessories” section of the Viking data book.)
sprinkler Wrench: Standard Wrench: Part No. 10896W/B (available since 2000) 
sprinkler cabinets:
A. Six-head capacity: Part No. 01724A (available since 1971)
B. Twelve-head capacity: Part No. 01725A (available since 1971)

4.  installation
Refer to appropriate NFPA Installation Standards.

5.  oPeration
During fire conditions, the heat-sensitive liquid in the glass bulb expands, causing the glass to shatter, releasing the pip cap and 
sealing spring assembly. Water flowing through the sprinkler orifice strikes the sprinkler deflector, forming a uniform spray pattern 
to extinguish or control the fire.

6.  insPections, tests and maintenance
Refer to NFPA 25 for Inspection, Testing and Maintenance requirements.

7.  availaBilitY
The Viking Microfast® and MicrofastHP® Quick Response Upright and Conventional Sprinklers are available through a network of domestic 
and international distributors. See The Viking Corporation web site for the closest distributor or contact The Viking Corporation.

8.  guarantee
For details of warranty, refer to Viking’s current list price schedule or contact Viking directly.

Sprinkler 51b

taBle 1: availaBle sPrinkler temPerature ratings and finisHes
sprinkler temperature 

classification
sprinkler nominal 

temperature rating1
maximum ambient 

ceiling temperature2 Bulb color

Ordinary 135 °F (57 °C) 100 °F (38 °C) Orange
Ordinary 155 °F (68 °C) 100 °F (38 °C) Red

Intermediate 175 °F (79 °C) 150 °F (65 °C) Yellow
Intermediate 200 °F (93 °C) 150 °F (65 °C) Green

High 286 °F (141 °C) 225 °F (107 °C) Blue
sprinkler finishes: Brass, Chrome, White Polyester, Black Polyester, Black PTFE, and ENT
corrosion-resistant coatings3: White Polyester, Black Polyester, and Black PTFE. ENT in all temperature ratings except  135 °F 

(57 °C)

footnotes
1 The sprinkler temperature rating is stamped on the deflector. 
2 Based on NFPA-13. Other limits may apply, depending on fire loading, sprinkler location, and other requirements of the Authority Having Jurisdiction. 

Refer to specific installation standards.
3 The corrosion-resistant coatings have passed the standard corrosion test required by the approving agencies indicated on pages 51c-e. These tests 

cannot and do not represent all possible corrosive environments. Prior to installation, verify through the end-user that the coatings are compatible 
with or suitable for the proposed environment. For automatic sprinklers, the coatings indicated are applied to the exposed exterior surfaces only. Note 
that the spring is exposed on sprinklers with Polyester, ENT, and PTFE coatings.  For ENT coated automatic sprinklers, the waterway is coated.

http://www.vikingcorp.com/pricelist/


microfast® and 
microfastHP® quick 

resPonse uPrigHt and 
conventional sPrinklers

tecHnical data

December 4, 2013

the viking corporation, 210 n industrial Park drive, Hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  fax: 269-818-1680  email: techsvcs@vikingcorp.com

approval chart 1 (ul)
microfast® and microfastHP® quick response 

upright and conventional sprinklers 
maximum 175 Psi (12 bar) WWP

Base Part 
number1 sin

thread size nominal k-factor overall length listings and approvals3 

(refer also to design criteria on page 51d.)
nPt BsP u.s. metric2 inches mm culus4 nYc8 vds lPcB

upright-standard orifice
12978 VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A1, B4 See Footnote 7. -- -- -- --
07060 VK345 -- 15 mm 5.6 80.6 2-3/16 56 -- -- A2 A2 B212 B215

conventional-standard orifice
06766B VK310 1/2” 15 mm 5.6 80.6 2-3/16 56 A2 A2 -- A2 B212 B215

upright-large orifice
06665B VK350 3/4” -- 8.0 115.2 2-5/16 59 A1, B4 A1 A2 A2 B212 --
14817 VK350 -- 20 mm 8.0 115.2 2-5/16 59 A1, B4 A1 A2 A2 B212 --

06764B16 VK350 1/2” 15 mm 8.0 115.2 2-5/16 59 A1, B4 A1 A2 -- A213 --
conventional-large orifice

06768B VK354 3/4” 20 mm 8.0 115.2 2-5/16 59 A1 A2 -- A2 B212 --
upright-small orifice11

06717B11 VK325 1/2” 15 mm 2.8 40.3 2-3/16 56 A1 A1 -- -- -- --
06719B11 VK327 1/2” 15 mm 4.2 57 2-3/16 56 A1 A1 -- -- -- --
06931B11 VK3271 -- 10 mm 4.2 57 2-3/16 56 -- -- A2 -- C314 --

maximum 250 Psi (17 bar) WWP 
upright-standard orifice

Base Part 
number1 sin

thread size nominal k-factor overall length listings and approvals3 

(refer also to design criteria on page 51d.)
nPt BsP u.s. metric2 inches mm culus4 nYc9 vds lPcB

12281 VK315 1/2” 15 mm 5.6 80.6 2-3/16 56 A1 A1 -- -- -- --
upright-small orifice10

1228611 VK340 1/2” 15 mm 2.8 40.3 2-3/16 56 A1 A1 -- -- -- --

approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 

286 °F (141°C)
B - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
C - 155 °F (68 °C)

approved finishes
1 - Brass, Chrome, White Polyester5,6, Black Polyester5,6, and 

Black PTFE5

2 - Brass, Chrome, White Polyester5,6, and Black Polyester5,6

3 - Brass and Chrome
4 - ENT5

footnotes
1 Base part number is shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the listings and approvals available at the time of printing. Check with the manufacturer for any additional approvals.
4 Listed by Underwriters Laboratories Inc. for use in the U.S. and Canada.
5 cULus Listed as corrosion resistant.
6 Other colors are available on request with the same Listings and Approvals as the standard colors.
7 Meets New York City requirements, effective July 1, 2008.
8 Accepted for use, City of New York Board of Standards and Appeals, Calendar Number 219-76-SA.
9 Accepted for use, City of New York Department of Buildings, MEA 89-92-E, Vol. 16.
10 Listings and Approvals limited to Light Hazard Occupancies where allowed by the installation standards being applied, with hydraulically calculated wet systems only. 

exception: 4.2K sprinklers may be installed on hydraulically calculated dry pipe systems where piping is corrosion resistant or internally galvanized.
11The sprinkler orifice is bushed.
12        Certified, Standard EN 12259-1, EC-certificate of conformity 0832-CPD-2001 and 0832-CPD-2003.
13        Certified, Standard EN 12259-1, EC-certificate of conformity 0786-CPD-40278. 
14        Certified, Standard EN 12259-1, EC-certificate of conformity 0786-CPD-40131.
15        MED Certified, Standard EN 12259-1, EC-certificate of conformity 0832-MED-1003 and 0832-MED-1008.
16 The 1/2” NPT Large Orifice Sprinkler is Listed and Approved for retrofit only

Sprinkler 51c



tecHnical data

December 4, 2013

the viking corporation, 210 n industrial Park drive, Hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  fax: 269-818-1680  email: techsvcs@vikingcorp.com

microfast® and 
microfastHP® quick 

resPonse uPrigHt and 
conventional sPrinklers

Sprinkler 51d

figure 1:  
standard sprinkler Wrench 10896W/B

design criteria - ul 
(Also refer to Approval Chart 1 on page 51c)

culus listing requirements: 
Microfast® and MicrofastHP® Quick Response Upright and Conventional Sprinklers are cULus Listed as indicated in Approval Chart 1 for installation in 
accordance with the latest edition of NFPA 13 for standard spray sprinklers, or old style (conventional) sprinklers.

Designed for use in Light and Ordinary Hazard occupancies (exception: small orifice sprinklers are limited to Light Hazard where allowed by the 
installation standards being applied, with hydraulically calculated wet systems only). 
The sprinkler installation rules contained in NFPA 13 for standard spray upright sprinklers must be followed. For conventional sprinklers, refer to 
the installation guidelines for old style (conventional) sprinklers.

•

•

imPortant: always refer to Bulletin form no. f_091699 - care and Handling of sprinklers. also refer to page 
qr1-3 for general care, installation, and maintenance information. viking sprinklers are to be installed in accor-
dance with the latest edition of viking technical data, the appropriate standards of nfPa, lPcB, aPsad, vds 
or other similar organizations, and also with the provisions of governmental codes, ordinances, and standards, 
whenever applicable. 

http://www.vikingcorp.com/databook/sprinklers/091699.pdf


microfast® and 
microfastHP® quick 

resPonse uPrigHt and 
conventional sPrinklers

tecHnical data

December 4, 2013

the viking corporation, 210 n industrial Park drive, Hastings mi 49058
telephone: 269-945-9501  technical services: 877-384-5464  fax: 269-818-1680  email: techsvcs@vikingcorp.com

Sprinkler 51e

design criteria - fm 
(Also refer to Approval Chart 2 above.)

fm approval requirements: 
The sprinklers indicated in Approval Chart 2 are FM Approved as quick response non-storage upright sprinklers as indicated in the FM Approval Guide. 
For specific application and installation requirements, reference the latest applicable FM Loss Prevention Data Sheets (including Data Sheet 2-0). FM 
Global Loss Prevention Data Sheets contain guidelines relating to, but not limited to: minimum water supply requirements, hydraulic design, ceiling slope 
and obstructions, minimum and maximum allowable spacing, and deflector distance below the ceiling.
note: the fm installation guidelines may differ from culus and/or nfPa criteria.

imPortant: always refer to Bulletin form no. f_091699 - care and Handling of sprinklers. also refer to page 
qr1-3 for general care, installation, and maintenance information. viking sprinklers are to be installed in ac-
cordance with the latest edition of viking technical data, the appropriate standards of nfPa, fm global, lPcB, 
aPsad, vds or other similar organizations, and also with the provisions of governmental codes, ordinances, and 
standards, whenever applicable. 

approval chart 2 (fm)
microfast® quick response upright sprinklers 

maximum 175 Psi (12 bar) WWP
Base Part 
number1 sin

thread size nominal k-factor overall length fm approvals3 

(refer also to design criteria below.)nPt BsP u.s. metric2 inches mm
standard orifice

12978 VK300 1/2” 15 mm 5.6 80.6 2-3/16 56 A2, B3
07060 VK345 -- 15 mm 5.6 80.6 2-3/16 56 A2

large orifice
06665B VK350 3/4” -- 8.0 115.2 2-5/16 59 A2, B3
14817 VK350 -- 20 mm 8.0 115.2 2-5/16 59 A2, B3

06764B7 VK350 1/2” 15 mm 8.0 115.2 2-5/16 59 A2, B3
small orifice4

06717B6 VK325 1/2” 15 mm 2.8 40.3 2-3/16 56 A1

approved temperature ratings
A - 135 °F (57 °C), 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)
B - 155 °F (68 °C), 175 °F (79 °C), 200 °F (93 °C), and 286 °F (141°C)

approved finishes
1 - Brass and Chrome
2 - Brass, Chrome, White Polyester5, and Black 

Polyester5

3 - ENT8

footnotes
1 Base part number is shown. For complete part number, refer to Viking’s current price schedule.
2 Metric K-factor measurement shown is when pressure is measured in Bar. When pressure is measured in kPa, divide the metric K-factor shown by 10.0.
3 This table shows the FM Approvals available at the time of printing. Check with the manufacturer for any additional approvals.
4 FM Approved as quick response non-storage pendent sprinklers. For specific application and installation requirements, reference the latest appli-

cable FM Loss Prevention Data Sheets (including Data Sheet 2-0).
5 Other colors are available on request with the same Approvals as the standard colors.
6 The sprinkler orifice is bushed.
7 The 1/2” NPT Large Orifice Sprinkler is Listed and Approved for retrofit only
8 FM approved as corrosion resistant.

http://www.vikingcorp.com/databook/sprinklers/091699.pdf
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Appendix G 



Project name: FPE 523 Heritage Hall Basement Date:

Step 

No. Pipe size

Pipe 

Fittings 

and 

Devices

q 26.0 L 8.8 C= 120.0 Pt 10.6 Pt k = 8 D = .20 A =130 ft^2

1.0 1.0 1.0 F Pe Pv D* A = 26 GPM

Q 26.0 T 8.8 pf 0.2 Pf 2.1 Pn Pt= 10.6

q 28.5 L 7.3 C= 120.0 Pt 12.7 Pt k= Q2 = 8*(12)^.5

2.0 2.0 1.3 F Pe Pv

Q 54.5 T 7.3 pf 0.2 Pf 1.7 Pn

q 30.4 L 4.3 C= 120.0 Pt 14.4 Pt k= Q3 = 8*14.4^.5

3.0 3.0 1.3 E-3 F 3.0 Pe Pv

Q 84.9 T 7.3 pf 0.5 Pf 3.9 Pn

CM q 0.0 L 9.0 C= 120.0 Pt 18.3 Pt k= Qt = 84.9

4.0 to 4.0 E-10 F 30.0 Pe Pv Pt = 18.3

BL-2 Q 84.9 T-20 T 39.0 pf 0.0 Pf 0.1 Pn 19.7 K = 84.3/(18.3^.5)

BL-2 q 84.5 L 9.0 C= 120.0 Pt 18.4 Pt k= Q=(19.7)*18.4^.5

to 4.0 T-20 F 20.0 Pe Pv

BL-3 Q 169.4 T 29.0 pf 0.0 Pf 0.3 Pn

BL-3 q 85.2 L 10.0 C= 120.0 Pt 18.7 Pt k= Q=19.7*18.7^.5

to 4.0 T-20 F 20.0 Pe Pv

BL-4 Q 254.6 T 30.0 pf 0.0 Pf 0.6 Pn

BL-4 q 85.6 L 8.1 C= 120.0 Pt 19.3 Pt Q=19.7*19.3^.5

to 4.0 T-20 F 20.0 Pe Pv

BL-5 Q 340.1 T 28.1 pf 0.0 Pf 1.0 Pn

BL-5 q 88.8 L 6.0 C= 120.0 Pt 20.3 Pt Q=19.7*20.3^.5

to 4.0 T-20 F 20.0 Pe Pv

BL-6 Q 428.9 T 36.0 pf 0.1 Pf 2.0 Pn

BL-6 q 0.0 9 Elbows L 249.3 C= 120.0 Pt 22.3 Pt

to 4.0 E-10 F 110.0 Pe Pv q = k * (Pt)^1/2

TOR Q 428.9 T-20 T 359.3 pf 0.1 Pf 20.1 Pn

TOR q CHV-12 L 18.5 C= Pt 42.4 Pt

to 6.0 EL-14 F 38.0 Pe 6.5 Pv Pe = 18.5*.433

BOR Q 428.9 GV-2 T 56.5 pf 0.1 Pf 3.2 Pn

q 250.0 L C= Pt 52.1 Pt FINAL PSI/FLOW

F Pe Pv 52.1 PSI

Q 678.9 T pf Pf Pn 678.9 GPM

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

HOSE ALL

Pressure 

Summary

Normal 

Pressure Schedule 40, C=120

Nozzle Ident 

and Location Flow in gpm

Equivalent 

Pipe Length

Friction loss 

(psi/ft)



Project name: FPE 523 Heritage Second Floor Date:

Step 

No. Pipe size

Pipe 

Fittings 

and 

Devices

q 13.0 L 7.6 C= 120.0 Pt 5.4 Pt k=5.6 D = .10 A =130 ft^2

1.0 1.0 1.0 F Pe Pv D* A = 13 GPM

Q 13.0 T 7.6 pf 0.1 Pf 0.5 Pn Pt= 5.4

q 13.6 L 9.3 C= 120.0 Pt 5.9 Pt k=5.6 Q2 = 5.6*(5.9)^.5

2.0 2.0 1.3 F Pe Pv

Q 26.6 T 9.3 pf 0.1 Pf 0.6 Pn

q 14.3 L 3.5 C= 120.0 Pt 6.5 Pt k=5.6 Q3 = 5.6*6.5^.5

3.0 3.0 1.3 F 0.0 Pe Pv

Q 40.9 T 3.5 pf 0.1 Pf 0.5 Pn

q 14.8 L 3.0 C= 120.0 Pt 7.0 Pt Q4 = 5.6*7^.5

4.0 4.0 1.5 T-8 F 8.0 Pe Pv

Q 55.7 for 1.5 in T 11.0 pf 0.1 Pf 1.3 Pn

q 16.1 L 6.3 C= 120.0 Pt 8.3 Pt Q5 = 5.6*8.3^.5

5.0 5.0 1.3 T-6 F 6.0 Pe Pv

Q 71.8 for 1.25 in T 12.3 pf 0.4 Pf 4.8 Pn

q 20.0 L 4.4 C= 120.0 Pt 12.7 Pt Q6 = 5.6*12.7^.5

6.0 6.0 1.3 F Pe Pv

Q 91.8 T 4.4 pf 0.6 Pf 2.7 Pn

q 22.0 L 9.8 C= 120.0 Pt 15.4 Pt Q7 = 5.7*15.4^.5

7.0 7.0 1.0 F Pe Pv

Q 113.8 T 9.8 pf 1.2 Pf 11.7 Pn

CM q 0.0 L 5.7 C= 120.0 Pt 27.0 Pt k= Qt = 113.8

8.0 to 4.0 T-20 F 20.0 Pe Pv Pt = 18.6

BL-2 Q 113.8 for 4 in T 25.7 pf 0.0 Pf 0.1 Pn 26.4 K = 113.8/(18.6^.5)

BL-2 q 197.0 E-10 2x L 8.0 C= 120.0 Pt 27.2 Pt k= Q=(26.4)*50.6^.5

9.0 to 4.0 T-20 F 40.0 Pe Pv

BL-3 Q 310.8 for 4 in T 48.0 pf 0.0 Pf 1.5 Pn

BL-3 q 0.0 EL-19 L 257.7 C= 120.0 Pt 28.6 Pt

to 4.0 EL-10x10 F 110.0 Pe 4.2 Pv PE = 9.5*.443

TOR Q 310.8 for 4 IN T 367.7 pf 0.0 Pf 11.3 Pn 4.2

TOR q for 4 in L 9.5 C= Pt 44.2 Pt

to 4.0 EL-10x10 F 19.0 Pe 4.2 Pv Pe = 9.5*.433

BOR Q 310.8 T 28.5 pf 0.0 Pf 0.9 Pn 4.2

q 100.0 L C= Pt 49.3 Pt FINAL PSI/FLOW

F Pe Pv 49.3 PSI

Q 410.8 T pf Pf Pn 410.8 GPM

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

Schedule 40, C=120

HOSE ALL

Nozzle Ident 

and Location Flow in gpm

Equivalent 

Pipe Length

Friction loss 

(psi/ft)

Pressure 

Summary

Normal 

Pressure



Project name: Attic Date:

Step 

No. Pipe size

Pipe 

Fittings 

and 

Devices

q 13.0 L 11.7 C= 120.0 Pt 5.4 Pt k=5.6 D = .10 A =130 ft^2

1.0 1.0 1.0 F Pe Pv D* A = 13 GPM

Q 13.0 T 11.7 pf 0.1 Pf 0.8 Pn Pt= 5.4

q 13.9 L 0.8 C= 120.0 Pt 6.2 Pt k=5.6 Q2 = 5.6*(6.2)^.5

2.0 2.0 1.0 T-5 F 5.0 Pe Pv

Q 26.9 for 1 in T 5.8 pf 0.2 Pf 1.1 Pn

q 15.0 L 8.4 C= 120.0 Pt 7.2 Pt k=5.6 Q3 = 5.6*7.2^.5

3.0 3.0 1.3 E-3 4x F 12.0 Pe Pv

Q 42.0 for 1.5 in T 20.4 pf 0.1 Pf 3.0 Pn

q 14.8 L 9.4 C= 120.0 Pt 10.2 Pt Q4 = 5.6*10.2^.5

4.0 4.0 1.3 F 0.0 Pe Pv

Q 56.8 T 9.4 pf 0.3 Pf 2.4 Pn

q 16.1 L 6.3 C= 120.0 Pt 12.6 Pt Q5 = 5.6*8.3^.5

5.0 5.0 1.3 T-6 F 6.0 Pe Pv

Q 72.9 for 1.25 in T 12.3 pf 0.4 Pf 5.0 Pn

q 38.6 L 3.6 C= 120.0 Pt 17.5 Pt Q6 = 5.6*17.5^.5

6.0 6.0 1.3 T-6 F 6.0 Pe Pv

Q 111.5 for 1.25 in T 3.6 pf 0.9 Pf 3.2 Pn

CM q 0.0 E-6x2 L 12.1 C= 120.0 Pt 20.7 Pt k= Qt = 111.5

8.0 to 2.5 T-12 F 24.0 Pe Pv Pt = 20.7

BL-2 Q 111.5 for 2.5 in T 36.1 pf 0.1 Pf 1.8 Pn 24.5 K = 111.5/(20.7^.5)

BL-2 q 124.4 EL - 12 L 40.3 C= 120.0 Pt 22.6 Pt k= Q=(26.4)*22.6^.5

9.0 to 2.5 T-24 F 36.0 Pe Pv Elevation accounted

2ND FL Q 235.8 for 2.5 in T 76.3 pf 0.2 Pf 15.5 Pn for on next step

2ND FL q 0.0 ELEV L 173.0 C= 120.0 Pt 38.0 Pt

to 4.0 E-10 F 10.0 Pe 21.8 Pv Pe = 50.333*.433

BOR Q 235.8 for 4 in T 183.0 pf 0.0 Pf 3.4 Pn 21.8

q 100.0 L C= 120.0 Pt 63.2 Pt FINAL PSI/FLOW

F Pe Pv 63.2 PSI

Q 335.8 T pf Pf Pn 335.8 GPM

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

q L C= Pt Pt

F Pe Pv

Q T pf Pf Pn

Schedule 40, C=120

HOSE ALL

Nozzle Ident 

and Location Flow in gpm

Equivalent 

Pipe Length

Friction loss 

(psi/ft)

Pressure 

Summary

Normal 

Pressure
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CAD MODELS APPENDIX 

The following CAD models feature six screenshots in the following order: 

 Basement Level 

 Basement Level Side View 

 First Floor 

 First Floor Side View 

 Second Floor 

 Second Floor Side View 

 

BASEMENT LEVEL 

 

 

 

 

 

 



BASEMENT LEVEL SIDE VIEW 

 

 

FIRST FLOOR  

 



 

FIRST FLOOR SIDE VIEW 

 

 

SECOND FLOOR 

 



SECOND FLOOR SIDE VIEW 

 


