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1. | NTRODUCTI ON TO THE LESSON
a. Al AE's and AT's nust handl e batteries on a continuing basis during aircraft naintenance. They nust

understand the precautions, which rmust be taken, and the hazards, which nust be avoided in order to
performthese functions efficiently. Batteries can be our friend but we nust handle themcorrectly.

2. TH S LESSON TOPI C
a. Topic - Aircraft Battery Handling and Safety

b. Topic bjectives
3. PRESENTATI ON
A. Reasons for battery safety

1. Naval aircraft use both | ead-aci d ni ckel -cadm um
and lithiumbatteries

a. Subsystens such as sonobuoys use lithiumbatteries
2. These batteries can cause chem cal as well as electrical burns
3. If internally shorted they can overl oad and danage the aircraft electrical system
4. To prevent these occurrences certain precautions should be foll owed
B. Types of batteries in naval aircraft
1. Lead acid batteries are nade up of |ead plates and have an electrolyte of sulfuric acid

2. Nckel -cadmium batteries are nmade up of negative and positive cadmum plates with potassium
hydroxi de el ectrol yte



3. Lithiumbatteries are maintenance free, wet cell type batteries, which use salt water (sea water)
as the electrolyte

C. Hazardous chenical content and physical safety precautions

1. Both lead acid and nickel cadm um batteries contain an electrolyte that can cause serious chemical burns
and is highly corrosive

2. Use care not to get electrolyte on the skin or on your clothing
3. Wash your hands after handling the battery

4. A deluge shower and eye wash station shall be provided in the vicinity where battery nai ntenance
t akes pl ace

5. If electrolyte gets into your eyes, flush with water for a mninum of 15 minutes and seek
i nmedi at e nmedi cal attention

6. If sulfuric acid should come in contact with the skin wash with large quantities of water and
neutralize with a solution of 6 ounces of sodi um bi carbonate to one gallon of fresh water

7. |If potassium hydroxide (an al kaline) should contact the skin wash with large quantities of water
and neutralize with a 3% boric acid solution

a. A prenixed container of 3% by weight boric acid solution shall be readily available. Do
not use to flush eyes

8. A container of fresh water shall be provided as a neans to rapidly cool an overheated/thernal
runaway battery



9. Lithiumbatteries if danaged may vent sul fur dioxide gas (SO2) which is highly toxic and
extrenely irritating to eyes and respiratory tracts

a. Jettison/renmove sonobuoy with venting lithiumbattery to natural ventilation
D. Training of personnel

1. Only properly trained personnel shall be used in the maintenance and servicing of aircraft
batteries

2. The AV/ ARM Division Oficer shall ensure that all personnel concerned with battery maintenance
and handling are qualified and are fully aware of proper safety precautions

a. The AV/ ARM Division Oficer shall conduct quarterly training in the hazards of handling
batteries. The training shall be a routine part of the division s training syllabus (I AW
OPNAVI NST 4790. 2G

3. Personnel training records shall show that these qualifications have been net and have been
aut henti cated by the division officer

E. Personnel Protective Equi pnent (PPE)

1. Wear approved chem cal goggles, gloves and aprons when handling batteries and electrolyte. In
addition, rubber boots should be worn when handling concentrated sul furic acid

F. Correct lifting and handling techni ques
a. Do not lift battery by vent tubes, danage to battery may occur
b. Do not |ift battery fromhold down bracket, danage to battery nmay occur
c. Aircraft batteries can be heavy, as nmuch as 60 |bs, and have sharp corners. All personnel
I nvol ved shall be properly instructed in correct lifting and handling techni ques, to prevent
serious injury
d. Ensure battery terminals and connectors are covered during handling and installation

1) Failure to cover ternminals and connectors during installation may result in arching
causi ng danmage to battery and/or aircraft and injury to personnel

G Precautions to take prior to installation



1. Ensure all vent caps are on tight

2. Ensure battery voltage is at least 24 volts

w

Ensure no | eakage is less than .5 mllianps

4, Ensure battery switch is off
5

Al ways transport batteries with term nals covered

Battery thermal runaway or battery fire

1. Thernal

a.

Current for a fully charged ni ckel -cadm um battery rises out of al

r unaway

i npressed vol t age

1

Can occur if battery is overcharged

2) Can occur if an internal short exists

After a battery is fully charged excess charging energy is dissipated as heat.

over charging has the effect of reducing internal battery resistance

1
2)
3)
4)
5)

It draws a higher current fromthe inpressed voltage
The tenperature of the battery increases

Effective internal resistance continues to decrease
Current becones progressively greater

This process eventually destroys the battery

Thermal runaway can be identified by:

1
2)
3)
4)

Srmoke or steam coming fromthe battery vents
Loud bunping or banging conming fromthe co- pilots seat well
Battery discoloration. Nornal color of the battery is a bright blue

Leaki ng el ectrolyte fromthe battery conpartnent

proportion to the

Cont i nued



e. Upon observation or notification that an aircraft has an overheated battery, thernmal runaway,
or a battery fire

1) If battery is being used, turn the battery switch off

2) Open “UTIL LTS circuit breaker |ocated on | ower console circuit breaker pane
3) Cear all unnecessary personnel fromthe vicinity of the helicopter

4) Notify Mintenance Contro

5) Have a fire extingui sher nanned but DO NOT use it unless flames are visible

a) Warning: Never use any fire extingui sher agent except water fog to cool an overheated
battery.

b) In no case should C®2 fire extinguisher be directed into a battery conmpartnent to
ef fect cooling or displace expl osive gases

c) Static electricity generated by the discharge of the extinguisher could explode
hydr ogen/ oxygen gases trapped in the battery conpart nent

d) CO2 is an acceptabl e extinguisher agent only after flame have devel oped

6) If a battery fire develops, prior to crash crew arrival the foll owi ng actions shall be taken
a) Use any available fire extingui sher agent on the flanes
b) Cear all unnecessary personnel fromthe vicinity of the helicopter

c) Notify Mintenance Contro

7) When battery is renoved it shall be subnerged in a container of water (could be a trash can)
for at |least 12 hours

8) After cooling contact Material Control for proper disposal of the cooling water

9) The recovered battery will be routed via nornmal channels to the AINMD battery | ocker

SUMVARY AND REVI EW



A

SUMVARY

Reasons for Battery Safety.
Type of Batteries.

Hazar dous Chemical Content.

Precautions Prior to Battery Installation.

o A Nk

Emer genci es.

B. QUESTI ONS

1. Wiat are the two types of batteries used in Naval aviation?
A.  Lead-acid and N ckel -cadmi um
2. \What can happen if these batteries are internally shorted?
A. Danmge to the aircraft electrical system
3. What type of burns can these batteries cause?
A, Chemical and electrical.
4., What is a |lead-acid battery nade of ?
A. Lead plates and an el ectrolyte of sulfuric acid.
5. Wat is a nickel-cadm um battery nade of ?
A.  Negative and positive Cadmiumplates with a potassium hydroxide el ectrol yte.
6. What type of danmge can both | ead acid and nickel cadm um batteries cause?
A, Serious chemnical burns and corrosion.
7. What should be done if electrolyte gets into your eyes?

A Fl ush with water and seek i medi ate nedi cal attention



10.

11.

12.

13.

14.

15.

What shoul d be done if sulfuric acid conmes in to contact with your skin?

A. Wash with large quantities of water and neutralize wth baki ng soda.

| f potassi um hydroxide shoul d contact the skin, what should be done?

A, Wash with large quantities of water and neutralize with a 3% boric acid solution.

VWhat precautions should be taken prior to battery installation?

A. Ensure all vent caps are tight, ensure battery voltage is at |east 24 volts, ensure
| eakage is less than .5 millianmps, ensure battery switch is off, and al ways transport
battery with term nals covered.

VWhat causes thermal runaway?

A.  An overcharged battery or internal short?

What shoul d be done if thernal runaway occurs?

A.  Renove power fromthe aircraft and call the crash crew.

What shoul d be done if the battery is snoking and no flane is visible?

A. Let battery cool down after power is renobved.

VWhat coul d happen if a C®2 fire extinguisher is used on a snoking battery?

A. A static spark fromthe C®2 could cause the battery to expl ode.

What shoul d be done if the battery is emtting flanes?

A, Use a C2 fire extinguisher.



