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Smoke Control Plan Review Submittal Requirements
The following is a list of requirements for all plan submittals. Any information that is not provided may result in the plans being rejected and returned without review.
Application
1. Completed Application Form with all fields filled-in. 
Plans

2. Two (2) sets of (paper) plans
3. Floor Plan(s) with room names

4. Plans must be original plans with smoke control devices only
5. Plans must be drawn and printed to a scale no smaller than 1/8”

6. As part of the architectural drawings provide smoke barrier drawings showing the location of all smoke zones: delineate each zone as passive or active and provide a zone designation for each active zone. Additionally, show occupancies of each smoke zone and all openings required e.g. doors required to open for make-up air. The zones and designations used in the architectural drawings shall correspond to zones and designations used in the smoke control report
7. Provide sufficient detail in the drawings to support engineering calculations, e.g. leakage values for walls, ceilings, and doors; locations and heights of surrounding buildings; sizes and locations of make-up air openings; and smoke-barrier wall construction details
8. Provide a schematic riser diagram of the smoke control/management systems
Mechanical
9. Identify the major mechanical components used for smoke control in appropriate schedules. Include fans, drivers, variable frequency drives (VFDs) and their locations, and louver and damper operators. Indicate the minimum service factor for fan motors (1.15) and the minimum number of fan belts for belt-driven fans, and temperature rating of fans and ducts
10. Identify the ducts and shafts used for smoke control in the schematic riser diagrams and plan drawings. Indicate the minimum test pressure for ducts and shafts used for smoke control (1.5 times the maximum design pressure)
11. For smoke control systems with variable frequency drives (VFDs), locate the VFDs outside the smoke zone they serve. Alternatively, protect VFDs within the smoke zone they serve from smoke and heat so they are capable of continued operation after detection of fire for at least 20 minutes or the time set by the required safe exiting time (1.5 times RSET), whichever is greater. VFDs shall not serve more than one end device unless listed for smoke control service
12. For air-moving systems greater than 2,000 cfm, identify where automatic shutoffs are not provided due to smoke control
Electrical

13. Identify the major electrical components used for smoke control, including standby (or emergency) power source, transfer switches, and control system(s)
14. Provide load calculations for the standby/emergency power source

15. Show the layout of the standby generator room (or other secondary power source). The standby generator and its transfer switches shall be in a separate room from the normal power transformers and switchgear

16. Show the locations of the fire alarm control panel (FACP), firefighters’ smoke control panel (FSCP) and fire alarm annunciator(s). 

17. Provide a 1-line diagram showing feeder conductor sizes, overcurrent protection sizes, ampacity calculations, and the connected loads on each feeder supplied by the standby (or emergency) power source
18. For high-rise buildings, show the layout of the Fire Command Center (Central Control Station) for required equipment and furnishings

19. For buildings with passive smoke zones, connect the motor operators for smoke dampers to the building power panel and emergency/standby power – not the tenant space power panels

20. Each stair pressurization fan (and any other smoke control fans) shall be provided with independent power and control wiring. Wiring for control and power may be installed in an exit enclosure only if it serves that particular exit enclosure
Fire Sprinkler
21. Sprinkler zones shall be coordinated and match the Smoke Control Report

22. For atriums, provide separate sprinkler zones for the atrium and non-atrium spaces
Fire Alarm
23. For atriums/atria show the simplified fire alarm/smoke control matrix per the Smoke Control Report

24. Sequence of Operation – a written description or matrix chart shall be provided to define the events that occur when various initiating triggers are activated concerning the Smoke Control System

25. Show every fire alarm/smoke control system input in a column on the left. Include every initiating device by address. Inputs may be combined with prior approval. Include manual operation of control switches for fans and dampers where the switch controls multiple outputs

26. Show every fire alarm/smoke control system output in a row across the top. Include every notification appliance by zone, every fan and damper (or group of dampers) by identifier, every monitored device by identifier and every other event that must occur for proper operation of the smoke control system. Outputs may be combined with prior approval

27. Show automatic fan shutoffs where required or provided

28. Show supervised conditions for required smoke control components such as fan power disconnect, pressure differentials, switches, fans not full speed, and doors/windows/dampers open or closed

29. Alarm, supervisory and trouble signals shall be transmitted to an approved supervising station in accordance with NFPA 72

30. Provide a full scale color drawing of the firefighters’ smoke control panel (FSCP) for review and approval prior to fabrication

31. Show individual control switches for fans and dampers or multiple dampers with identical actions, and automatic closing/opening doors required for smoke control
32. Show status indicators for all smoke control equipment by pilot lamp-type indicators as follows: - GREEN: Fans, dampers and other operating equipment are in their ON or OPEN status. Provide a green light to indicate Smoke Control Mode and another for Manual Mode. - RED: Fans, dampers and other operating equipment are in their OFF or CLOSED status. - YELLOW: Fans, dampers and other operating equipment are in a fault status - WHITE: Fans, dampers and other operating equipment are in their normal status (use of the white light on panels will be reviewed on a case by case basis and designed to what makes the most sense without creating confusion.) Add two visual indicators on the top right corner of the FSCP to indicate panel status. Green visual – Panel Normal, Red Visual – Panel in smoke control mode

33. Provide a legend or matrix either on the panel or separately mounted showing the configuration of fans, dampers and doors in normal status mode and smoke control status mode

34. Smoke control systems shall have an automatic weekly self-test feature. The self-test feature shall automatically command activation of each associated function(s). An audible and visual trouble signal shall be annunciated at the FSCP identifying any function that fails to operate within the required time period 

Scope of Work Letter

35. A basis of design report describing the system’s purpose and design objectives.  The design engineer should prepare a report that not only identifies the design objectives, code requirements, and system calculations, but should also explicitly state the design assumptions, system operation logic, and commissioning procedures.  The engineer shall indicate if the objectives will be accomplished with smoke containment systems (e.g., stair pressurization) or smoke management systems (smoke exhaust).
36. A letter identifying the operation of the Smoke Control System in normal, loss of power, and the activation of a fire protection system

37. A letter identifying the testing procedures

38. Provide technical justification if any portion of the design basis does not conform to NFPA 92

`
Calculations

39. Two (2) sets of (paper) calculations  
40. Two (2) sets of (paper) voltage drop calculations
Specifications

41. One (1) set of specification book/books.

42. One (1) CD containing all drawings, calculations, and specifications.
Specific Items to Keep In Mind
43. System start-up time: The system start-up time needs to include the time for detection of the fire, signal processing time, and the system activation time. Specific oversights involve improperly estimating the time to detection or assuming that system activation commences immediately upon activation, thereby ignoring signal processing time, fan start-up times, or the time needed for dampers to open or close.
44. Makeup air: While some designs fail to even consider the need for providing makeup air for exhaust systems, others fail to consider the impact of the makeup air. What will be the impact of makeup air? What impact will the velocity have on plume dynamics and doors opening or closing? When answering these questions, consider the periodic testing and inadvertent operations of the system.
45. Interaction with other systems: These may include other systems, typically HVAC systems, in the building and other smoke control systems. The IBC requires one to consider the interaction effects of multiple smoke control systems

46. System reliability: Reliability data for various fire protection systems and the components of such systems is often hard to obtain. Even where data may exist, the range of reliability of such systems documented in various studies may be significant. As an alternative, the design engineer might consider evaluating fire scenarios in which individual systems and features fail. This is consistent with a design fire scenario often required for performance-based designs

47. Coordination of design documents: Frequently, the design of a smoke control system is not prepared by a single engineer, such as a fire protection engineer, but instead by multiple engineers, each practicing within their areas of expertise. The Basis of Design letter must demonstrate the coordination effort by business name and responsible party full name and signature of all participants on the last sheet of the drawing set.
Smoke Control Report
48. A written report, titled Smoke Control Report, shall be authored by the smoke control consultant or the mechanical engineer-of-record and submitted to the Oklahoma State Fire Marshal’s office for review and approval. The Smoke Control Report is typically a multi-phased approval process and submitted as follows: 
a. The Smoke Control Report shall be submitted as part of the review and approval process 
b. Submit the Smoke Control Report and Special Inspection Program with the Architectural floor plan(s), Mechanical drawings as they apply, and Electrical drawings as they apply, as part of the drawings’ review and approval process

c. If the Smoke Control Report is revised after approval, the revised report shall be resubmitted as an addendum with all items required and provided in the original submittal and revised plans showing applicable, clouded changes. 

49. The Smoke Control Report shall include the following information: 

a. Cover Page: Provide a cover page showing the facility name, address, revision number, building permit application number, date of submittal and preparer

b. Signature Page: Provide a completed signature page with final report. Signatures shall include all of the following: Architect of record, Mechanical Engineer of record, Electrical Engineer of record, Smoke Control system designer, and owner

c. Code References. List all applicable codes standards including editions, approved equivalencies, and pre-application agreements for the project.
d.  Building Description. Provide a general narrative overview of the building and its uses. Include the building height, number of stories, basement levels, gross floor area, types of occupancies and type(s) of construction. Identify the architectural features that affect smoke control design and life-safety: size of atriums, location of fire/smoke barriers, fire-safeing, engineering judgments, make-up air openings, operable windows, vents, floor and wall openings, door closers, ceiling heights, pressurized and non-pressurized stair enclosures, open stairs, shafts used as ducts, duct construction and material, exiting, horizontal exits, heights and types of surrounding structures/buildings, Elevators for Firefighters use, etc. 
e. Fire suppression systems. Provide a concise narrative overview of the fire suppression system(s). Identify the types of systems and areas served (zoning), major equipment, design criteria and basic operation. Identify the type, location and quantity of flammable or combustible fuel, and hazardous/toxic materials, if any

f. HVAC and ventilation systems. Provide a concise narrative overview of the HVAC systems whether or not used for smoke control. Identify the types of systems and areas served (zoning), major equipment, fire and smoke dampers type and class including link temperatures, design objectives and basic operation. Identify where fire dampers have actuating devices with increased operating temperatures (not more than 350 ___F) due to smoke control and specify the actuating temperatures for each type of fire damper. Specify damper response time design per. Identify where fire/smoke dampers are not provided due to smoke control.  Identify where fire/smoke dampers are not provided at shafts due to 22-inch sub-ducts and continuously operating exhaust fans connected to the standby power system
g. Power supply systems. Provide a concise narrative overview of the primary and standby power sources for the smoke control systems. Include the locations of the standby power source, transfer switches, normal power transformers and switchgear, and describe the independent routing of the normal and standby power distribution systems.  Each stairway pressurization fan power shall be supplied through a raceway separate from other stairway pressurization fan power supplies beginning at the automatic transfer switch. Address the need for uninterruptible power supplies and power surge protectors.  Provide a table to indicate all equipment required to be connected to emergency power. Specify the required duration the Stand-by/Secondary Power supply is required to operate the Smoke Management System.
h. Fire alarm, detection and control systems. Provide a concise narrative overview of the fire alarm, detection and control systems as they relate to the smoke control system. Include the building management system (BMS) where used for or interconnected to the smoke control system. Identify the smoke control components that must be monitored for proper operation (supervised end-to-end) and the method of supervision.  Address the listing of fire detection and control systems including the building management system where used for smoke control
i. Damper supervision and control at the Firefighters Control Panel is required for all active-passive zone boundaries, e.g. corridor to residential units, group control and interlocking on fans with dampers is allowed. The minimum acceptable supervision and control required will indicate proper damper operation and fault condition for smoke control operation i.e. open and closed. These dampers shall be included in the UUKL Self-Test and fail-safe in the closed position
j. Fan supervision and control at the Firefighters Control Panel is required for all fans used in the smoke control system.  Each fan and damper shall have a separate annunciator lights and controls, unless otherwise approved. Power (amperage and voltage) shall be supervised at the downstream side of the electrical disconnects and a positive means of verifying airflow shall be provided (pressure switch/airflow sensor) at each fan and indicated on the Firefighters Control Panel as a fault condition if failure occurs. Supervision and control of additional fans may be required in cases where an alternate/equivalent method is approved, e.g. where garage CO exhaust is utilized for smoke control, and use of supply fans are necessary for adequate smoke exhausting
k. Firefighters Control Panel. Include a narrative description of the Firefighters Control panel. Refer to the Fire Alarm Plan submittal section for additional information
l. Smoke Control/Management Systems. Provide a concise conceptual narrative overview of the smoke control/management systems: concepts, approaches, and design objectives, types of systems, zoning, major equipment, analysis methods, and basic operation and activation sequences
m. As applicable provide a detailed description of each smoke control zone including: occupancy; fire suppression and fire alarm systems, including specific design criteria required by the smoke control system; construction type, ratings and leakage values; door and window types, ratings, leakage values, and closing methods; operable and fixed exterior openings; expected fire size/loads, combustible materials; means of egress; method(s) of smoke control; analyses methods, with referenced equations for hand calculations, name and version of software; design scenarios addressed, including specific weather data used for each scenario; summary of results including but not limited to tenability, timed egress, i.e. ASET vs. RESET; sprinkler type and activation times; activation methods
n. Provide small-scale drawings, 11” x 17” minimum, showing the location of all smoke zones, including passive smoke zones; include the drawings as an appendix to the Smoke Control Report
o. Provide rational analyses of the design; address the stack effect, temperature effect of the fire, wind, HVAC interactions, climate and minimum duration of operation.  This includes any HVAC or non-smoke control related ventilation equipment such as fans intended to run continuously even during a fire event.
p. smoke control systems using the passive method, identify the total leakage area for typical smoke barriers, and provide calculations, simulation results (CONTAM, FDS, etc.), and other technical justification as necessary to demonstrate that tenability is maintained in zones adjacent to each passive zone in the event of a fire with the given minimum leakage areas

q. Identify smoke zone openings which must be open or closed for proper operation, such as doors, windows, dampers and louvers; identify smoke zone openings that are supervised in the open and/or closed positions

r. Address the piston effect of elevators. Additionally, for single car elevator shaft provide calculations to show the smoke control system is not overcome by the piston effect 

s. For smoke control systems, identify the system components tested weekly by the automatic self-test feature

50% Walkthrough
50. One set of reviewed plans with the red stamps on it is required to be on site before the walkthrough.

51. One set of reviewed submittal brochure with the red stamps on it is required to be on site before the walkthrough.

52. Verify wiring is strapped up

53. Verify notification device back boxes are installed as per the reviewed plans
54. Verify initiating device back boxes are installed as per the reviewed plans
Final Walkthrough
55. One set of reviewed plans with the red stamps on it is required to be on site before the walkthrough.

56. One set of reviewed submittal brochure with the red stamps on it is required to be on site before the walkthrough.

57. Verify a record of completion is filled out prior to the test

58. A test protocol shall be developed by the system design and installation team and presented to the agent
59. An operations and maintenance manual shall be developed for all smoke control systems to ensure proper operation of the system over the useful life of the building and comparison to the commissioning test criteria
60. Special Inspection Submittals:
a. A written inspection and test program, and 
b. A report describing the inspection and testing performed

c. A complete pre-test report shall be available to the agent before the inspection. 

61. Verify all devices are installed
62. Verify all smoke detectors are at least 2’ from all diffusers

63. Verify all smoke detectors are at least 2’ from the tip of all ceiling fan blades

64. Verify all duct detectors have the tubes installed properly.  The tube shall have a cap on the end.  The tube shall extend into the opening at least- ¾ of the way.  

65. Verify a remote test/indicator is provided for all HVAC units above 10’.  Verify the duct detector is properly labeled and corresponds with the readout on the fire alarm panel.

66. Test the duct detector with smoke for functionality.  A magnet only test the mechanism

67. Verify the breaker is labeled in red

68. Verify the electrical panel and breaker is identified in/on the fire alarm panel and the fire smoke control panel
69. Verify the location of the electrical room is identified in/on the fire alarm panel and the fire smoke control panel
70. Shut the breaker off to the fire alarm panel and fire smoke control panel, should have an AC Loss

71. Disconnect the battery terminal, should battery loss

72. Disconnect the communication line, should have communication loss

73. Shut the power off to the fire alarm control panel at least 24 hours in advance

74. Verify the power is shut off to the fire alarm control panel and fire smoke control panel
75. Perform a smoke bomb test

76. The agent may require any smoke control related tests such as (but not limited to) duct leakage test, door fan test, garage CO exhaust test, fire alarm as related to smoke control, stair pressurization, barometric damper operation, fire/smoke damper operation and construction features such as penetrations of smoke barrier walls, etc) 

77. Verify the fire alarm control room and fire smoke control room is properly identified
78. Verify a map showing the location of the fire alarm control panel, fire smoke control panel, smoke control devices, power supply, hvac units, and  fire sprinkler riser (if applicable)
79. A weatherproof horn/strobe is required to be installed in an approved location by the local AHJ (if applicable).  The horn/strobe shall activate upon water flow only. (Not a smoke detector, pull station, duct detector, or hood suppression system)

80. Verify the alarm was received by the monitoring company and dispatch.

81. Verify the appropriate tag is placed on the fire smoke control panel with the correct information
82. Verify a green tag is placed on the fire smoke control panel

83. Provide a special inspection report for the contractor’s binder

a. Shall be submitted with the complete Smoke Control Report for review with the Smoke Control Drawing set. The issuance of the permit is dependent on approval of the submittals of the Smoke Control Report and Special Inspection Report

b. Provide a cover page showing the facility name, address, revision number, date of submittal and preparer

c. Provide a signature page 

d. Identify the components and systems that have been inspected for proper installation

e. Provide an overview of test methods and test approach

f. When leakage testing of residential smoke barriers is to be performed, the Special Inspection Program shall define the number or percentage of units (minimum of 10% of the units or 1 per floor, whichever is greater) to be tested. Include the method of testing, percentage of smoke barriers to be tested and pass/fail criteria.

g. A Special Inspector shall perform the inspection and acceptance testing of the smoke control system(s).  The special inspector is responsible for verifying the smoke control system is installed in accordance with the applicable codes and standards and that the system achieves the performances defined in the Smoke Control Report
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