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PURPOSE. This circular provides guidelines for nore reliable
ni ckel - cadm um battery operation through proper operationa
and mai ntenance practices, and has been reissued to include
recondi ti oni ng informtion.

CANCELLATI ON.  Advisory Circular 00-33, dated August
1971, is cancell ed.

BACKGROUND. An increasing nunber of potentially hazardous

i ncidents involving nickel-cadm um batteries, during flight
and ground operations, have been reported. The failures are
nore preval ent where the batteries are charged directly from
the DC bus rather than by a separate battery charger.

Al t hough the nickel -cadm um battery is capable of delivering
| arge ampbunts of current, the battery is inherently
tenperature sensitive and a majority of the reported

dents can be attributed to overheating. The overheat
conditions can be m nimzed or averted by follow ng proper
operational, maintenance, and overhaul practices.

THERMAL EFFECTS ON NI CKEL- CADM UM BATTERI ES. The

ni ckel - cadm um battery is capable of performng to its rated
capacity when the ambient tenperature of the battery is in
the range of approximately 70 degrees to 90 degrees F. An

i ncrease or decrease in tenperature, fromthis range, results
in reduced capacity. A conbination of high battery
tenperature (in excess of 100 degrees F) and overchargi ng can
lead to a condition called "thermal runaway." Basically,
“thermal runaway" is an uncontrollable rise in battery
temperature that will ultimately destroy the battery. This
condition can occur when a nickel-cadm um battery is operated
at above normal tenperatures and is subjected to high



charging currents associated with constant voltage charging.
As the tenperature of the battery increases, the effective

i nternal resistance decreases and hi gher current is drawn
fromthe constant voltage chargi ng source. The higher
current increases the battery tenperature which in turn
results in even higher charging currents and tenperatures.

BATTERY OVERHEAT FACTORS. Battery overheating can be caused
or accelerated by the follow ng factors:

a. Frequent engine starts and excessive engi ne cranking.
b. Aircraft generator bus voltage too high.

c. |Inproper charging and infrequent battery
recondi ti oni ng.

d. Unnecessary use of the aircraft batteries to run
auxiliary equi pment such as |ights, avionics equipnment,
ventilation systens, etc. during ground operations.

e. Poor or no ventilation of the battery conpartnment during
hi gh anbi ent tenperatures particularly during ground
oper ations.

f. Loose cell-to-cell connections (comonly called |inks).

g. Current |eakage between cell and battery container and
ai rframe ground.

h. Cells low on electrolyte.

i. Ground operations using power units with voltage settings
hi gher than the recommended aircraft bus voltage, or
power units with poor regulation.

j. Cell inbal ance.
OPERATI ONAL PRACTI CES TO PREVENT BATTERY OVERHEATI NG

a. Reduce the nunber of consecutive engine starts by
programm ng the use of a well regul ated external power
supply when a series of short duration flights or
consecutive engine starts are planned. This procedure
will allow the battery to dissipate some of its
accunul ated heat. Avoid prolonged engine cranking and
foll ow the manufacturer's recommended rest periods
between starts to mninize battery over-heating.

b. Frequent inflight monitoring of the aircraft bus voltage
and load current will provide an indication of any
i ncrease, decrease or fluctuations of the aircraft bus
vol tage or load current indicating an abnormal condition.

C. An increase in |load or charge current as indicated on the
aircraft | oad nmeter, especially during normal cruise,
with no additional circuits being energi zed may be an



i ndi cation of battery overheat or failure. Initiate
corrective action as soon as possible.

MAI NTENANCE PRACTI CES TO PREVENT BATTERY OVERHEATI NG

a. Service batteries at the interval recommended by the
aircraft and battery manufacturer; however, nore frequent
servicing my be necessary dependi ng upon the type of
operation you are conducting.

b. The aircraft voltage regul ator setting should be checked
periodically to correct for out-of-calibration units and
repl acenment of defective units thereby reducing the
possibility of an inadvertent increase in charging
vol tage/current and a resultant rise in battery
t emper at ure.

c. During extended ground operation, under high outside
anbi ent tenperatures, keep the battery |loads to a m nimum
and ensure there is adequate battery conpartment
ventilation. Additional ventilation may be provided by
opening the battery conpartnment access door or using
forced air ventilation.

d. Check and maintain the manufacturer's recommended torque
val ues on intercell connections during routine
mai nt enance i nspections. This will reduce the
possibility oflocalized heating that can be caused by
hi gh currents passing through poor connections and
feeding back into a cell or cells.

e. Periodic neasurenent of battery | eakage current and
renoval of any electrolyte that may have accunul at ed
around and between the cells will prevent high | eakage
currents and short circuits from devel opi ng and heating
the battery.

f. Cell electrolyte level should be nonitored frequently and
if below the mnimum requirenent the battery should be
renmoved from service for reconditioning. This wll
reduce the possibility of localized cell overheating.

g. Wien charging a battery in the aircraft assure that:
(1) The battery conmpartnent is well ventil ated.

(2) The ground power unit voltage setting does not
exceed the aircraft bus voltage specified by the
aircraft manufacturer; is well regulated; and its
vol t/anmeters are accurate.

(3) The battery cover is off during charging to allow
vi sual nmonitoring and to increase ventilation.

(4) The battery is not charged when the battery
tenperature or battery conpartnent tenperature is
above approxi mately 100 degrees F



BATTERY | NSPECTION. Visually inspect the battery and

associ ated hardware on a regul ar basis. Depending on the
type of aircraft operation, it is considered good practice to
establish an electrolyte I evel inspection interval based on
the battery and aircraft manufacturer's recomendati ons.
Conduct a detailed investigation when any of the foll ow ng
conditions are noted:

a. Cell case distortion indicates the battery nay have been
overheating. The battery should be renoved and sent to a
mai nt enance facility or factory for cell replacement.

b. Cell link corrosion.

c. Burn marks or signs of overheating on battery term nals
or cell links. This indicates that the connectors
i nvol ved have not been properly tightened.

d. Electrolyte has spewed or |eaked fromcells.
e. Battery and cell vents are obstructed.

The use of a service |log provides an accurate service record
of battery inspections and nal functions. It can also be a
useful tool in determ ning the optinmum period between
recondi ti oni ngs.

RECONDI TI ONI NG SERVICE. It is characteristic of a

ni ckel -cadm um battery to undergo a tenporary | oss of
capacity during its normal duty cycle. This tenporary |oss
of capacity is normally an indication of inbalance between
cells. If not regularly naintained, this inbalance can | ead
to cell reversal and premature battery failure. The purpose
of periodic reconditioning is to restore a battery to its
full capability and to prevent prenmature danage and fail ure.
The followi ng factors should be consi dered when establishing
recondi tioning cycles for various types of aircraft.

a. Battery manufacturer recommendations; for exanple one

battery manufacturer recommends the follow ng approximte
battery reconditioning cycle periods:

Type Appr oxi mat e
Recondi ti oni ng Peri od

(1) Lear 23, Jet Conmmander, MJ-2 100 hours
and Turbo Conmander

(2) King Air, Beech 99, Fan Jet Falcon 100 hours

(3) Hansa Jet, Twin Oter, Merlin | 100 hours
and |1 B

b. Frequency of engine or auxiliary power unit starting
servi ce.
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c. Battery duty cycle.
d. Anbient operating tenperatures.

e. OQperator service experience will dictate the need for an
i ncrease or decrease of tinme between reconditioning
periods. One nethod of determining this is by the anpunt
of water consunption between reconditioning. (Each
manuf acturer specifies the amunt of water that can be
expected to be needed after a specific period of
service.) If during servicing, all of the cells require
nore water than is normally specified by the manufacturer
it may indicate problens with the aircraft voltage
regul ator (charging voltage too high) or you nmay have a
need for nore frequent reconditioning.

Aircraft equipped with battery tenperature sensors should
have the sensor accuracy tested at the tinme of battery
reconditioning. It is inportant that this test be perforned
on a regul ar basis.

SHOP MAI NTENANCE. Foll ow the battery manufacturer's

i nstructions regardi ng periodic servicing, capacity checks,
and reconditioning procedures to ensure a reliable and
properly conditioned nickel-cadm um battery. The foll ow ng
area shoul d be given special attention:

a. Battery facilities. Separate shops, equiprment, and
tool s are recomrended for servicing nickel-cadm um and
| ead-acid batteries.

b. Anything associated with |l ead acid batteries (acid funes
i ncluded) that cones in contact with a nickel -cadm um
battery or its electrolyte can cause severe danmge.

OVERHAUL PRACTI CES. The construction and desi gn of

ni ckel - cadm um batteries all ows easy overhauling of the

i ndi vidual cells. The follow ng guidelines are recomended
to ensure neeting the original battery manufacturer's

speci fications.

a. It is recomended cells be overhauled only once. It is
the repair facility's responsibility that repaired cells
nmeet all manufacturer's specifications before approva
for return to service.

b. Manufacturers do not recommend mnixing cells. Sone
manuf acturer's warranties are void if cells are m xed.

c. New and overhauled cells nmay be identified as follows:

(1) New cells by the manufacturer's part nunber stanped
on the case.

(2) Overhauled cells with the manufacturer's or repair
station's identification stanped on the cell case,
or color coded on the cell cases.



(3) The original manufacturer's part number should be
retai ned on the overhaul ed cell to preclude m xing
of cells. Repair agencies should mark the
overhaul ed battery with their identity mark so as to
not obliterate the original manufacturer's
identification.

d. In addition to the standard quality control procedures,
i nspect plates carefully for evidence of burned, crinped,
or frayed edges, hot spots or other dammges.

e. Damaged cell plates or stacks should be discarded.
Ni ckel -cadmiumcells are not consistently identical with
respect to their capacity.

12. SUMVARY. Optinmum and reliable performance can be expected
from ni ckel -cadm um batteri es only when they are operated,
mai nt ai ned, and overhaul ed in accordance with the battery
and aircraft manufacturers' instructions. Overheating and
thermal runaway are the prinme causes of battery degradation
and cell/battery destruction. The degree of reliability is
directly proportional to the quality of the practices
followed in their operation, maintenance and over haul

/sl C. R MELUG N, JR
Acting Director, Flight Standards Service



