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WAKE UP!!!! 

What’s wrong with this picture? 

How does Fire Department know? Good question… 

Tamper switch commonly 

not wired 

SCO Conference 2014 

Obvious  

Valve shut 

Not Obvious  

Valve was abandoned  

in place. 

Does not meet NCFC 

901.4.4 Appearance of 

equipment 

Picture at Final Inspection 



Successful Fire Sprinkler 

Systems 

 Topics of Discussion 

• SCO Guideline revisions 

• Common design issues with examples 

• New checklist 

• Common field inspection errors 

• End with good examples 
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New and  

improved 2014 



2014 SCO Guidelines 

Changes made to guidelines 
 

• Baseline requirements for fire performance 

designs 

 

• Backflow preventer requirements 

 

• Dry pipe system requirements 

 

• PDF copy of shop drawings and hydraulic 

calculations on CD at closeout 
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Baseline requirements for performance designs 
 

• Sprinkler Design Data Summary, refer to guidelines for all 

items required. 

 

• Drawing scale 

 

• Piping schematic from PIV to most remote valve 

 

• Backflow preventer location 

 

• Main locations (not thru elevator machine rooms, electrical 

rooms, etc.) 

 

 

2014 SCO Guidelines 
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Baseline requirements for performance designs (cont.) 
 

• Electrical equipment locations with schedule, i.e fire pumps, air 

compressor, tamper and flow switches 

 

• Hanger details 

 

• Riser location, control valves, check valves 
 

 

The results of showing this information includes more competitive 

bids, more accurate design, less change orders. 

2014 SCO Guidelines 

SCO Conference 2014 



SCO Conference 2014 

Detailed sprinkler 

head schedule 

Fire main locations 

Detailed enlargement plan 

Multiple building 

sections 



2014 SCO Guidelines 
Backflow preventer requirements 

 

• NCFC 912.5 refers to NCPC for backflow requirements.  

NCPC Section 608.16.4 requires backflow protection for 

fire sprinkler systems.  Could be DDCV or RPDA type. 

 

• Per NC DENR “TITLE 15A” Minimum backflow 

preventer for fire protection systems with fire pump, 

chemicals used or buildings with 5 or more stories 

above ground is RPDA.  (2012) 

 

• The previous requirement included if building had FDC 

connection RPDA type backflow was required.  (2010) 
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2014 SCO Guidelines 
Backflow preventer requirements 
 

• Backflow preventer SHOULD be installed in a 

heated enclosure OUTSIDE.   

 

• If backflow preventer is installed inside provide 

emergency drainage to exterior capable of full 

flow.  Could potentially be 500-800 GPM. 
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Can a 4” floor drain handle 

500 GPM?  NO!!!!!!!!!!!!!!!!!! 
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This is 250 GPM 



2014 SCO Guidelines 

Dry pipe system requirements 

 

• Black steel piping can be used unless 

required by NFPA 13 to be galvanized. 

 

• Air dryer recommended for large system 

 

• Nitrogen systems recommended for 

ultimate protection 
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2014 SCO Guidelines 
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Compressor 

with air dryer 

Nitrogen generator 

for large systems with 

separate tank 

 

Nitrogen generator 

with tank 

 

$10,000 $30,000 



2014 SCO Guidelines 

Group I Occupancy Classifications 
 

• Fire protection zones shall match fire alarm zones. 

 

• Designer shall coordinate with owner to discuss zone 

locations, egress paths and “defend in place” strategies. 
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2014 SCO Guidelines 

Changes not made to guidelines 
 

• Safety factor consist of 10 psi less static, residual and 

10% flow 

 

• Hazard classification is per NFPA 13 

 

• Flow test required within 12 months throughout phases of 

project. 
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Common Design Issues 
• Coordinate with other trades.  Electrical demands, site, 

mechanical equipment, etc. 

 

• Understand site location, i.e elevation changes 

 

• Do not oversize fire pump.  Bigger is not better.  

Example coming up. 

 

• Do not forget seismic.  If it’s not clearly specified 

contractors overlook. 
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Common Design Issues 

SCO Conference 2014 

Hose Coverage – Site 

 

• All portions of building must be within 150’ of apparatus 

road surface. 

 

• Distance must be measured as the hose lays. 

 

• FDC shall be within 100’ from fire hydrant. 

 

 



Common Design Issues 

Hose Coverage Details SCO Conference 2014 



    

Fire Department Access 

NCFC 503 

• 20’ wide 

• Vertical clearance of not less than 13 feet 6 inches 

• Greater than 150’ requires turn around 

• Constructed of all-weather surface 

• Must support fire truck, typically 75,000 lbs 

• All plans to be reviewed by local Fire Marshal.  

 

Common Design Issues 
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Common Design Issues 

Examples of turn arounds from NCFC Appendix D 
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Common Design Issues 

• Include a water flow test per NFPA 13 (using two hydrants) will be 

required for every project within 12 months throughout design 

phases. 

 

• Some local authorities flow one hydrant to test flows throughout 

system.  This shall not be used for hydraulic calculations. 

 



Common Design Issues 
• High rise buildings shall have at least two remotely located fire department 

connections for each zone.  NFPA 14 7.12.2. 

 

• Previous code required secondary water supply for high rise if seismic was 

required per section 903.3.5.2.  (New buildings). 

 

• Current code requires secondary water supply for high rise with fire pump 

regardless of seismic per section 914.3.1.2. (New or existing buildings.) 
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Water Main 
ISOLATION VALVE 

GRIDDED SYSTEM LOOPED SYSTEM 



Common Design Issues 
Dry pipe systems 

 

• For large dry pipe system with accelerators use air 

compressor with storage tank. 

 

• Base mounted compressors will not keep up in 

large systems with huge temperature fluctuations 

causing accelerators to trip. 

 

 

 

 

 



Common Design Issues 
Dry pipe systems (cont.) 

 

• Try to keep dry pipe systems less than 500 gallons due to 

required delivery times per NFPA 13-7.2.3.6 and NCFC 

903.2.6.1.  Group I 60 seconds maximum.  SCO does not have 

maximum since 2009. 

 

• All pipe shall be sloped.  Branchlines ½” per 10’, Mains ¼” per 

10’ MINIMUM. 

 

 

 

 

 

 

 

 



Common Design Issues 

• Be aware of site location in reference to sprinkler system.  Western 

areas tend to have massive pressure spikes.  SCO recommends 

pressure relief valves on these systems. 

 

• Get updated flow test during design phase.  City supply changes all 

the time due to expansion.  In the past a flow test has found errors 

with closed valves due to new construction. 

 



Common Design Issues 

SCO Conference 2014 

• Piping plan not going back to source.  Where was flow test taken?  Two 

miles down road? 

 

• The source can be a test hydrant, fire pump or PRV valve.  The water 

supply test dates apply to these as well. 



Common Design Issues 

SCO Conference 2014 

• Fire pump shall only be sized at pressure needed at required GPM. 

 

• Oversizing fire pumps could result in change order due to not 

enough municipal GPM.  Oversizing pump also cost project $ up 

front.  Example coming up. 



Common Design Issues 
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• Pressure loss due to devices.  Backflow, PRV, Low suction control 

valve, etc. not accounted for. 

 

• Pressure losses vary with GPM. 



Common Design Issues 

SCO Conference 2014 

• Piping plan does not match hydraulic calculations.  The hydraulic 

calculations show 3” but the plans show 2”. 

 

• Velocities exceed component ratings.  Typical flow switch is 18 ft/sec. 

 

• Actual head coverage in remote area does not match entire building. 



A = S x L    

S=(5’-0”x2) or 10’-0 (whichever is greater) 

L=(6’-6”x2) or 13’-0 (whichever is greater) 

 

S = 10’ L = 13’  

 

A = 13’ x 10’ 

 

A = 130 sq. ft. 
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SPRINKLER HEAD AREA OF COVERAGE 
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WHAT IS SPRINKLER COVERAGE? 

12’-0” 

5’-6” 

1
4
’-
0
’ 

7
’-
6
” 

SCO Conference 2014 



180 SF 
7’-6” x 2=15 x 12  
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Common Design Issues 

 Plans scaled incorrectly 

 The design is not printed on the intended page size. 

 SCO requires graphical scale. 
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Common Design Issues 
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Forward flow testing 
NFPA 13, 2007 edition 
 

10.10.2.5 Backflow Prevention 

Assemblies.   [24:10.10.2.5] 

NFPA 25, 2008 edition 
 

13.6.2 Testing.    

13.6.2.1* 

Minimum flow rate is system demand and hose stream where applicable. 



Common Design Issues 
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Hose outlets 

Test  

Assembly 



Common Design Issues 

 Response Time Index (RTI) of sprinkler heads in same compartment 

shall be the same.  NFPA 13-2007 8.3.3.  Cannot mix standard and 

quick response in same compartment. 

 

 Compartment can be same room with 8” deep lintel depth maximum 

8’ wide opening. 

 

 

 



Common Design Issues 
Fire pump sizing 
 

 A fire pump can only be accurately sized by hydraulic calculations.  

Do not use “rule of thumbs”. 

 

 Capacity of fire pump is determined by (flow requirements of system 

provided by hydraulic calculations).  This could be sprinkler or 

standpipes. 

 

 Buildings not classified as high rise that have standpipes are not 

required to be automatic.  Automatic standpipes could increase fire 

pump size. 

 

 Fire pumps cannot create water (flow). 
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Common Design Issues 
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Get out calculators 



Common Design Issues 
Over sizing fire pump – 2 story building 
 

Scenario #1 

 

Flow test at DD phase 

56 Static, 51 residual, 719 gpm 

 

Flow test at  shop drawing phase 

56 Static, 27 residual, 571 gpm 

 

Designer specified 750 GPM pump to satisfy standpipe 

 

Pressure available at pump rating (750 GPM) = 8 psi 

Available pressure – (Friction loss + backflow loss)= -.1 psi remaining pressure 

 

This scenario could possibly result in not enough water for fire pump and 

outside hose for fire fighters!! 

SCO Conference 2014 

Notice significant drop in residual 

pressure and flow 

Remember previous slide, not 

required for low rise buildings 



Common Design Issues 

Over sizing fire pump 
 

Scenario #2 

 

Revise pump selection to 500 GPM to satisfy sprinkler demand. 

 

Use city fire pump truck as standpipe supply. 

 

Pressure available at pump rating (500 GPM) = 33 psi 

Available pressure – (Friction loss + backflow loss)= +24.9 psi 

remaining pressure 
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Common Design Issues 
Conclusion 

Scenario #1 

 

750 GPM pump (automatic standpipe) 

-.1 psi remaining  

 

Scenario #2 

 

500 GPM pump (sprinkler system demand only) 

+24.9 psi remaining 

 

Lesson Learned 

Designer to take time to understand system demand and available 

supply.  Just remember you can make pressure but you cannot 

make water. 

SCO Conference 2014 



New Checklists 

SCO Conference 2014 



New Checklists 
Fire pump checklist 
 

• SCO required to witness fire pump test 
 

• NFPA 20 test still required.  SCO witness can coincide 

with NFPA 20 test. (This is preferred) 
 

• Includes electric and diesel. 
 

• Checklist will be available on SCO website. 
 

Clean agent checklist 
 

• Generic due to different types of clean agents. 

 

• Checklist will be available on SCO website. 
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   Checklists are for designer and contractor use.  Not required to be used. 

 ***Please contact me if you see errors or revisions*** 



New Checklists 
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New Checklists 
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New Checklists 
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Diesel fire pump piping schematic 



New Checklists 
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Electric fire pump piping schematic 



Common Field Inspection Issues 
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Common Field Inspection Issues 

 36” clear space maintained 

NCFC 507.5.5 

SCO Conference 2014 



SCO Conference 2014 

Common Field Inspection Issues 

 

• NCFC 912.3.2 Working space around FDC not less than 

36” in width, 36” in depth and 78” in height 

Who was first? 
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Common Field Inspection Issues 

Clearance at 

FDC and PIV 
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36” 

36” 

Common Field Inspection Issues 

NFPA 13 2007- 8.16.1.3.1 

 

• A post indicator valve (PIV) shall be 

located 40 feet from building walls.   

 

 



Where’s the heat? 

Where’s the heat? 

No FA connection for  

the tamper switch. 
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Wireless??? 
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Handles were removed 

At testing and never re- 

Installed therefore leaving 

valve closed, 

Reason for not using locks or chains in lieu of tamper switch 



Common Field Inspection Issues 
 

• Hangers not installed per NFPA 13 or engineers 

specifications. 

 

• Sprinkler head spacing around obstructions and 

heat sources. 

 

• Dry pipe system not properly sloped. 

 

• Dry pipe system not properly sloped. 

 

• Dry pipe system not properly sloped.                  

Get the hint!!! 

 

SCO Conference 2014 



Common Field Inspection Issues 
 

• Seismic not installed per NFPA or shop drawings. 

Brace angles do not match calculations, cables 

loose, missing braces. 

 

• Sprinkler heads in walk in coolers with automatic 

defrost shall be intermediate temperature or 

higher.  Any color other than orange or red. 

 

• NFPA forms on final not filled out correctly.  

Missing information on forms. 
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Common Field Inspection Issues 
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Common Field Inspection Issues 



Dry pipe systems 
 

• Breaking news!!!!  Water freezes at 32 degrees. 

 

• Verify unit heaters in riser rooms work. 

 

• Do not shut off unit heaters to save energy. 

 

• If multiple auxiliary drains are used in dry pipe system make 

accessible and create maintenance plan for routine drainage. 
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Common Field Inspection Issues 



• Dry pipe system not sloped 

properly 

 

• Piping shown is less than 2 

years old 

SCO Conference 2014 

Common Field Inspection Issues 

Dry pipe systems 



Common Field Inspection Issues 

Cause Effect 

Dry pendent installed in bottom of pipe. 

This can cause metal seal to deform 

from freezing resulting in leaking. 

Trapped 

water 



Common Field Inspection Issues 

Not an approved 

branch line restraint 
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Seismic bracing 

Cable around other 

trades 

Minimum crimps  

for different cables 



Common Field Inspection Issues 

SCO Conference 2014 

Seismic bracing 

Cables shall be tight 

Restraints shall  

extend to structure 



Common Field Inspection Issues 
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Four-way brace missing 

NFPA 13 9.3.5.5 

Flexible couplings 

required within 12” 

on both sides.  NFPA 13 

9.3.2.3 (there are exceptions) 



Common Field Inspection Issues 
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Refer to listing of pipe 

for maximum pipe bends 

Water has to drain back to 

branchline or sprinkler head 
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Significant friction loss 

Braided outer jacket required by SCO 
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Could be 200-500 gpm depending 

on pressure 



Common Field Inspection Issues 
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Nail in pipe 
Provide nail protection  

via nail plates 

CPVC is a good product to use, however there are a number of restrictions 

the designer should keep in mind.  Exposed conditions, hazard class, etc. 



Common Field Inspection Issues 

SCO Conference 2014 
Hangers must be listed to be used for CPVC 



Common Field Inspection Issues 

Standpipes on Roofs 
 Fire Code:  Where roof has slope less than 4 in 12, each standpipe 

shall be provided with a hose connection located either on roof or on 

the highest landing of stairway with stair access to roof. 

 

 SCO allows final number on roof to be determined by local Fire 

Marshal.  Stated as such in SCO guidelines. 
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Common Field Inspection Issues 
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Standpipes on roofs 



Common Field Inspection Issues 

Frozen and cracked 

due to no automatic 

drain valve 
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Common Field Inspection Issues 
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Provide sprinkler protection 

below floating ceilings.  Also provide 

protection below anything over 4’ wide. 

 

NFPA 13 2007’ 8.6.5.3.3 

Obstructions 



Obstructions 
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B=3” 

A is to be 3’-0” 



Obstructions 
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Obstructions 
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Common Field Inspection Issues 

4”-6” off wall 
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This dimension is very hard to 

achieve if pipe gets over 1-1/2” in  

size.   



Good Jobs 
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Test isolation valve 

Test drain valve 

Preaction system 



Good Jobs 
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Drain stack 

Test connection 

Test connection 

Pressure reducing 

valve 

Factory set 

Fire hose connection 



Good Jobs 
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Good Jobs 
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Good Jobs 
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Everything is labeled 

(except valve tags) 



Good Jobs 
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Notice painted bolts 

Work performed by inmate labor. 



Successful Fire Sprinkler Systems 

Questions? 
Robert Griffis 

robert.griffis@doa.nc.gov 

919-807-4118 

http://www.nc-sco.com/  
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