
Highlights of Fire Experiments and 

Modeling, 2003-2018



Fire Model Verification and Validation

NUREG-1824

44 sets of experiments; 860 individual 

experiments; 5000+ point to point 

comparisons



Models Selected for NRC/EPRI V&V Study

Fire Dynamics Tools (FDTs) NRC Spreadsheets

FIVE-Rev1 EPRI Spreadsheets 

Cons. Fire & Smoke Transport (CFAST) NIST zone model

MAGIC (EPRI/MOU) Électricité de France zone model

Fire Dynamics Simulator (FDS) NIST CFD Model 

Empirical Models Zone Models CFD Models

Hot Upper Zone

Cool Lower Zone

DQL f 02.1- 23.0= 5/2



NUREG-1805: Fire Dynamics Tools



CFAST 

Consolidated Fire And Smoke Transport

Burn room

110 kW gas
burner fire

Target room



NIST/NRC Fire in a Switch Gear Room (2003)



Quantities

of Interest

Models of InterestSummary of

NRC/EPRI

validation study



Nuclear Power Plant Fire 

Modeling Analysis 

Guidelines (FIRE MAG)

NUREG-1934

EPRI 1023259

November 2012



Fire Modeling PIRT 

(Phenomena Identification 

and Ranking Table

November 2008

NUREG/CR-6978

What are the fire 

modeling challenges?



Vg# 10

CAROLFIRE: Cable Response to Live Fire

NUREG/CR-6931

Volume 1-3



Penlight Test 1
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Thermally-Induced Electrical Failure (THIEF) Model

NUREG/CR-6931

Volume 3



Cables used in CHRISTIFIRE
(Cable Heat Release, Ignition, Spread in Tray Installations in Fire)



NUREG/CR-7010, Volumes 1 and 2



Multiple Tray Test 8
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FLASH-CAT: Flame Spread in Horizontal Cable Trays







NUREG/CR-2178NUREG/CR-7197





Open electrical cabinet, 0.6 m by 0.6 m by 2.1 m

Thermoset cables placed on each side



Loose, unjacketed, thermoplastic insulated wire



RACHELLE-FIRE Validation: Obstructed Plumes

NIST Technical Note 1984



RACHELLE-FIRE Validation: Corner Plumes

NIST Technical Note 1984



RACHELLE-FIRE Validation: Wall Plumes

NIST Technical Note 1984



To be published 

as a NUREG/CR



Cable 813
Vimasco
3.7 mm
0.147 inch
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IEC* 60331-11

Tests for Electric 

Cables under Fire 

Conditions –

Circuit Integrity

*International Electrotechnical

Commission



Vertical Tray of Unqualified Electrical Cables



Vertical Tray of Unqualified Electrical Cables, Coated



Coated and Uncoated Cables within the Fire, 

Fire Plume, and Hot Gas Layer



NUREG/CR-6886, Revision 1



Caldecott Tunnel Fire

Oakland, California

April 7, 1982

NUREG/CR-6894, Revision 1



Recent Activity: Heat Release Rate of Transient Combustibles



Plastic work cart with printer and laptop computer


