
SAFETY 
The control of recognized hazards to 

achieve an  acceptable level of risk.. 
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Objectives 

 Describe the Changing  Nature of Air 
Shipments  

 

 Introduce the UPS/IPA Safety Task Force 

 

 Regulatory Environment 

 

 Discuss 4 Areas for Improving Freighter Fire 
Protection 

 



The Air Business Model Has Changed 

 

 A growing percentage of aircraft  
payload involves batteries and 
technology 

 

 $3.17/watt hour in 1991 

 

  $0.12/watt hour in 2014 
 

1988 

2014 

Transportation of high energy 

batteries is a game-changer for the  

Aviation Industry 



The Battery Market is Growing 

 The global lithium-ion market in 

2012 was $11.7 billion  

 That market is expected to double 

by 2016 

 Today 64% of the lithium-ion 

market is in consumer batteries   

 North America will remain the 

largest market for industrial 

lithium-ion batteries in 2016 

 

 

 

Frost and Sullivan Report for NAATB 

National Alliance for Advanced Technology Batteries 



Global Lithium Battery Market in ($US) Billions 

Source: Institute of Information Technology 



FAA Study on Cargo Fire Accidents 

FAA Safety Analysis of U.S. domestic freighters predicts  

approximately six (6) accidents likely to occur from now to 2021 

 

DOT/FAA/AR-11/18 Freighter Airplane Risk Model, April 2013 



Industry Consultants Existing Aviation Products 

Fire Fighting Community Aerospace 

 UPS/IPA 

Safety  

Task Force 



Safety Task Force Accomplishments 



The Current Regulatory Environment 



The Current Regulatory Environment 

PHMSA and FAA recently 

modified the requirements 

governing the transportation of 

lithium cells and batteries 

 

Harmonizes the Hazardous 

Materials Regulations (HMR) 

 

Compliance is mandatory 

February 6, 2015 



Comments on New Regulations 

Rules simplify training for 

shippers and employees 

 

Improves safety through more 

robust packaging requirements 

 

Improves hazard communication 

by requiring all batteries (shipped 

on their own) to be marked 

 



FAA Advisory Circular 120-85 
Current Language 

2.9.5 OPERATOR PROGRAM FOR VENDORS TO USE IN ULD BUILDUP 

OR LOADING.  Given that it is common practice for an operator to carry cargo 

loads that vendors have built up or loaded, an operator should have a program 

that ensures vendors perform cargo buildup and loading using the operator’s 

procedures.  Under such a program, an operator should have procedures to: 

 
a) Train vendor employees, train a vendor employee to train other vendor employees (train-

the-trainer method), or accept the vendor’s training program and procedures provided 

they meet or exceed the standards established in the operator training program and 

procedures. 

b) Designate a trained, qualified, and authorized person to oversee the vendor services to 

ensure the vendor performs the services in accordance with the operator procedures. 

c) Audit vendors for compliance with operator procedures and training programs. 

d) Have a record keeping system to track all trained individuals, including vendors, in cargo 

operations that are authorized, qualified, and trained by the operator. 

  

NOTE 1: All cargo built by authorized, trained and qualified personnel must meet 

operator standards before being loaded. 

 



FAA Advisory Circular 120-85 A 
Proposed New Langage 

2.9.4    VENDORS.  As previously mentioned, the operator is ultimately 

responsible for the security of the cargo and safety of flight. There are multiple 

entities involved in the movement of cargo. Examples of these entities include 

shippers, vendors, freight forwarders, contractors and service providers. All play a 

role in the air transportation of cargo, and these roles may include cargo build-up, 

freight staging, cargo loading and tie down. Freight forwarders or customs brokers 

performing ULD handling or build-up must ensure that: 

 
a) Requirements are met in accordance with the instructions of the operator; 

b) Sufficient and proper ULD storage capacity is available for all units handled; 

c) All staff and supervising staff receive training appropriate to the tasks performed; 

and 

d) Full access is guaranteed to enquiries or audits from the operator’s quality control 

departments.   

 

The FAA recommends that the freight forwarder or customs brokerage provider 

maintain its own internal evaluation program recognized to an equivalent industry 

standard. 

 



Challenge:  Safely Transporting  

High Energy Shipments 



Facts About Cockpit Smoke 

In-flight smoke events on transport 
jets are twice as likely as in-flight 
engine failures 

 (ALPA Safety Report) 

 

"The time from first indication of 
smoke to an out-of-control situation 
may be very short."  (Boeing Aero 
14) 

 

The average time from first 
indication of fire to a catastrophic 
event is only 18 minutes (Transport 
Canada) 

 

 

Flight 

Deck 



4 Areas for Improving  
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Full-Face Oxygen Masks 

All UPS aircraft retrofitted with 

full-face oxygen masks in 

Captain, First Officer and First 

Observer positions 

 

Supernumerary positions on 

747 aircraft retrofitted with 

pressure masks (replacing 

Dixie-cup type mask) 

 

Flight 

Deck 



Vision Safe 

Emergency Vision Assurance System 

Flight 

Deck 

Independent testing by UPS 

validated the importance of EVAS 

 

All UPS aircraft are being 

equipped with EVAS 

 

All 747 and 767 aircraft are 

currently equipped 

 

Other airlines have started to 

place orders for EVAS 
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FCC 

 

Over 700 FCCs in daily use 

 

Covers palletized high-energy 

shipments  

 

FCCs used 6000+ times since 

implementation  

 

Fire Containment Covers  

in the UPS Operation 
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Existing ULD Containers 

UPS, NTSB and FAA 

conducted full scale burn 

tests of standard TSO C90c 

aluminum/polycarbonate 

AAY ULD 

 

Standard fire load consisting 

of 18X18X18 boxes with 2.5 

pounds shredded paper in 

each 

 

Ignition achieved by 

nichrome wire wrapped in 

paper towels inside one of 

the cardboard boxes 

 

 

FRC  

5.43.7 



UPS Fire Mitigation Goal 

The fire mitigation goal for the 

FRC project was to: 

 

• Contain a Class-A fire to 

the ULD for 4 hours 

 

• Produce testing that 4+ 

hour containment can be 

achieved 

FRC  



ULD Engineering Strategy 

UPS began testing new ULD 

designs in November, 2011 

 

Optimal air exchange rates 

were determined using a 

steel ULD (5 cfm vs. 25 cfm) 

 

Various ULD materials were 

tested 

 

Door types and door seal 

designs were evaluated 

FRC  



UPS ULD Strategy 
FRC  

 Replacing Lexan or aluminum 

ULD panel material with 

MACROlite 

 

 Engineer a fire resistant roll-

up door design 

 

 Establishing a 1.3 cfm door 

threshold air exchange rate 

(vs. 25 cfm in standard ULD) 

 

 Meet TSO C-90 
 



Fire Resistant Container 
FRC  

 

UPS is pleased with the 

benefits of  MACROlite 

FRCs including: 

 

• Enhanced fire safety 

• Weight savings 

• Reduced repair frequency 

and cost 

 

UPS has 2000 FRCs in 

service and 1400 on order 

for 2014 delivery 
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Video of Real World Package Test 

Fire 
Suppression 

FAA Technical Center 

 

Atlantic City, NJ 

 

October 23, 2012 





TIME TO MANAGE IN-FLIGHT EMERGENCY 

SA
FE

TY
 

ULD  

Materials 

Suppression 

Agent 

Designing a Solution for   

Suppressing Battery Fires 

ULD  

Design 



ULD with Suppression 

UPS has applied for an STC to 
install suppression in a ULD 

 

No regulatory requirement or 
guidance 

 

FAA Issue Paper to specify 
certification requirements 
signed April 2014 

 

Finalizing detector design 

 

STC expected 2015 
 

 

 

 

Suppression  



ULD with Suppression 

 

Both FedEx and UPS fire 

suppression systems 

recognize you have to fight 

the fire in the container 

 

Fire suppression agent 

shows great promise on 

lithium-ion battery fires 

 

Suppression  



ULD Suppression Advantages 

 

 All aircraft positions covered 

 

 Fire protection in aircraft, 
truck, rail & building 

 

 Scalable to meet future 
battery technology 

 

 Certification testing underway  
 

Suppression  



Video of 5000 Lithium-ion Batteries in 

an unsuppressed MACROlite ULD 

Fire 
Suppression 

FAA Technical Center 

 

Atlantic City, NJ 

 

April 15, 2014 

5000 Li Ion FRC Suppression_GoPro Highlight.mpg


ULD Fire Test Analysis 

 

Ceiling temperatures 
remained at ambient 

 

The fire detector 
never detected a fire 

 

Detector design 
would trigger on CO 
and Temp threshold 

 
 

Suppression  



Next Steps 

UPS has validated the 
effectiveness of the fire 
suppressant on lithium-ion 
batteries 

 

Work is ongoing to 
incorporate a particle based 
optical detector into the 
design 

 

More testing with Lithium 
batteries is planned 

 

Suppression  



• Enhancing aviation safety is possible 

• New technologies show promise 

• Regulators, Manufacturers and Operators 

need to work together 

• Next-Gen ULDs are the key to flight safety in the 
future.  

• If we do our jobs well, aviation safety will be 
greatly enhanced 

Final Thoughts… 



Questions 


