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1 - PURPOSE. T h i s c i r c u l a r i s i s s u e d t o a d v i s e a l l i n t e r e s t e d p e r s o n s and 
S t a t e o f f i c i a l s r e s p o n s i b l e f o r emergency p l a n n i n g a c t i v i t i e s o f an 
updated Memorandum o f Unders tand ing (MXJ) between t h e C i v i l A i r P a t r o l 
(CAP) and t h e F e d e r a l A v i a t i o n A d m i n i s t r a t i o n (FAA) r e l a t i v e t o C A P / S t a t e 
and R e g i o n a l D i s a s t e r A i r l i f t (SARDA) r e l a t i o n s h i p s . I t t r a n s m i t s a copy 
o f t h e r e v i s e d memorandum (Appendix 1 ) and p r o v i d e s a d d i t i o n a l g u i d a n c e 
t h a t may be u s e f u l t o improve t h e u s e o f n o n - a i r c a r r i e r a i r c r a f t i n t ime 
o f emergency. 

2 . C A N C R T r T i r V r i O N . T h i s c i r c u l a r r e p l a c e s AC No. 0 0 - 3 2 , C i v i l A i r P a t r o l 
and S t a t e and R e g i o n a l D e f e n s e A i r l i f t R e l a t i o n s h i p s , d a t e d J u l y 2 , 1970 . 

3 . BACKGROUND. The CAP i s an e x i s t i n g o r g a n i z a t i o n o f t r a i n e d v o l u n t e e r s 
c a p a b l e o f c o n d u c t i n g emergency o p e r a t i o n s . I t h a s per formed numerous 
s e r v i c e s t o min imize t h e e f f e c t s o f n a t u r a l d i s a s t e r s and h a s conducted 
thousands of s e a r c h and r e s c u e m i s s i o n s t o a i d p e r s o n s i n d i s t r e s s . SARDA 
p l a n s have been deve loped t o m o b i l i z e n o n - a i r c a r r i e r r e s o u r c e s i n t ime o f 
emergency. T h e s e p l a n s a r e i n c o r p o r a t e d i n e a c h S t a t e ' s "Emergency 
R e s o u r c e Management P l a n s . " They a r e deve loped i n a c c o r d a n c e w i t h gu idance 
p r o v i d e d by the FAA. U n l i k e t h e CAP, SARDA i s not an e x i s t i n g o r g a n i z a t i o n . 
I t i s a p u b l i s h e d p l a n t o be used by t h e i n d i v i d u a l S t a t e s t o a c t i v a t e and 
o r g a n i z e a l l n o n - a i r c a r r i e r r e s o u r c e s i n t ime o f emergency. The o b j e c t o f 
t h i s c i r c u l a r i s t o h e l p i n c o r p o r a t e t h e p r i n c i p l e s recommended i n the 
FAA/CAP MDU i n t o S t a t e SARDA p l a n s t o improve t h e CAP and SARDA r e s p o n s e s 
t o l o c a l and S t a t e r e q u e s t s f o r emergency a i r l i f t . 

4 . INCORPORATING THE C I V I L A IR PATROL INTO STATE AND REGIONAL DISASTER 
A I R L I F T PLANS. 

a . S t a t e s w i l l p r o v i d e a i r l i f t s e r v i c e s , d u r i n g t ime o f emergency, t o 
suppor t e s s e n t i a l S t a t e f u n c t i o n s i n a c c o r d a n c e w i t h p u b l i s h e d SARDA p l a n s . 
When a c t i v a t e d , t h e s e p l a n s w i l l m o b i l i z e a l l a i r c r a f t and s u p p o r t i n g 
r e s o u r c e s w i t h i n t h e S t a t e t h a t a r e not a s s i g n e d t o F e d e r a l o p e r a t i o n s 
( C i v i l R e s e r v e A i r F l e e t and War A i r S e r v i c e Program) . I n c l u d e d a s 
a v i a t i o n r e s o u r c e s upon a c t i v a t i o n of SARDA a r e t h e a i r c r a f t , a i r m e n , and 
s u p p o r t i n g equipment a s s o c i a t e d w i t h t h e CAP. 
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b . To a s s u r e t h e most e f f i c i e n t u s e of a l l n o n - a i r c a r r i e r r e s o u r c e s 
d u r i n g e m e r g e n c i e s , t h e CAP o r g a n i z a t i o n s h o u l d be i n c l u d e d a s an i n t e g r a l 
p a r t of t h e SARDA o r g a n i z a t i o n . However , t h e CAP s h o u l d r e t a i n i t s 
i d e n t i t y a s an o r g a n i z a t i o n a l u n i t f rom t h e S t a t e l e v e l down through t h e 
l o c a l l e v e l . A d d i t i o n a l l y , o v e r a l l d i r e c t i o n and suppor t o f CAP 
a c t i v i t i e s , through t h e Wing Commander, by the S t a t e SARDA D i r e c t o r i s 
e s s e n t i a l , i f a l l S t a t e a v i a t i o n r e s o u r c e s a r e t o be u s e d a s a c o o r d i n a t e d 
whole . T h e r e f o r e , whenever p o s s i b l e , t h e CAP Wing Commander and h i s 
Headquar ters o r g a n i z a t i o n s h o u l d become a s t a f f e lement r e p o r t i n g t o t h e 
S t a t e SARDA D i r e c t o r . The Wing Commander, however, s h o u l d r e t a i n o v e r a l l 
s u p e r v i s i o n o v e r CAP s u b o r d i n a t e u n i t s . T h i s arrangement w i l l p r o v i d e 
t h e SARDA D i r e c t o r w i t h CAP s t a f f e x p e r i e n c e w i t h o u t d i s r u p t i n g t h e CAP 
o r g a n i z a t i o n . 

c . A l s o , t o f u l l y u t i l i z e n o n - a i r c a r r i e r a v i a t i o n , c l o s e 
r e l a t i o n s h i p s s h o u l d be e s t a b l i s h e d between t h e l o c a l a i r p o r t SARDA manager 
and a c o l l o c a t e d CAP u n i t . A l though the CAP s h o u l d r e t a i n o r g a n i z a t i o n a l 
i d e n t i t y , w i t h t h e Wing Commander h a v i n g l i n e a u t h o r i t y o v e r s u b o r d i n a t e 
u n i t s , some ad jus tment o f t h i s concep t may be d e s i r a b l e f o r the l o c a l SARDA 
manager to m a i n t a i n f l e x i b i l i t y . A p r o v i s i o n i n l o c a l p l a n s f o r t h e SARDA 
manager to e x e r c i s e o p e r a t i o n a l c o n t r o l o v e r the a i r c r a f t o f c o l l o c a t e d CAP 
u n i t s d u r i n g a n a t i o n a l emergency would g i v e the n e c e s s a r y f l e x i b i l i t y . 
O p e r a t i o n a l c o n t r o l s h o u l d be l i m i t e d t o the a s s i g n m e n t o f t a s k s and 
m i s s i o n s whenever the u n i t i s not responding t o a m i s s i o n ass ignment from 
the CAP Wing o r U n i t e d S t a t e s A i r F o r c e ( U S A F ) . 

d . V a r i a t i o n s t o the s u g g e s t e d h a n d l i n g o f SARDA/CAP o r g a n i z a t i o n a l 
r e l a t i o n s h i p s may be n e c e s s a r y t o acconmodate l o c a l o r S t a t e r e q u i r e m e n t s , 
o r t o be compat ib le w i t h o t h e r agreements and p l a n s h a v i n g an i n f l u e n c e on 
t h e CAP o r SARDA. I n any e v e n t , an e f f o r t s h o u l d be made, where needed, t o 
c l a r i f y t h i s r e l a t i o n s h i p s o t h a t p e r s o n n e l o f both o r g a n i z a t i o n s can 
o p e r a t e e f f i c i e n t l y . 

e . T h e r e may be c i r c u m s t a n c e s where i t i s n e c e s s a r y t o i n c o r p o r a t e seme 
o f t h e s e a d d i t i o n a l o r expanded CAP/SARDA r e l a t i o n s h i p s i n S t a t e a i r l i f t 
p l a n s , bu t i s i m p r a c t i c a l t o r e w r i t e e x i s t i n g documents . I n t h e s e 
c i r c u m s t a n c e s , an agreement between t h e S t a t e and SARDA o f f i c i a l 
r e s p o n s i b l e f o r emergency p l a n n i n g , c o v e r i n g t h e expanded r e l a t i o n s h i p s , 
s h o u l d s u f f i c e . 

5. C I V I L AIR PATROL COMMITMENT TO USAF. The CAP p r e s e n t s a un ique 
o p p o r t u n i t y f o r t h e USAF t o a s s i g n s p e c i f i c m i s s i o n s and t a s k s t o a segment 
o f n o n - a i r c a r r i e r a v i a t i o n i n s u p p o r t of d e f e n s e n e e d s . I n s o d o i n g , t h e 
USftF s h o u l d be a s s u r e d o f a p r i o r i t y r e s p o n s e on t h o s e m i s s i o n s i t 
c o n s i d e r s v i t a l t o t h e d e f e n s e of t h e N a t i o n . Whenever p o s s i b l e , USAF 
p l a n s o r t h e i d e n t i f i c a t i o n o f t h e u n i t s i n v o l v e d s h o u l d be made a v a i l a b l e 
t o S t a t e o f f i c i a l s s o they may be c o n s i d e r e d when SARDA i s a c t i v a t e d . I n 
c a s e s where t h i s i s no t f e a s i b l e , S t a t e p l a n s s h o u l d contempla te USAF 
r e q u e s t s f o r CAP a s s i s t a n c e i n s u p p o r t o f d e f e n s e n e e d s . A c c o r d i n g l y , upon 
r e c e i p t o f s u c h r e q u e s t s , S t a t e o f f i c i a l s s h o u l d p r o v i d e a l l p o s s i b l e 
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a s s i s t a n c e a n d g i v e t h e s e m i s s i o n s t h e n e c e s s a r y p r i o r i t y . S t a t e s u p p o r t 
o f C A P u n i t s c o n d u c t i n g m i s s i o n s f o r t h e U S A F w i l l b e e s s e n t i a l . T h e u n i t s 
i n v o l v e d r e m a i n a c i v i l r e s o u r c e e v e n t h o u g h t h e C A P is a n a u x i l i a r y o f t h e 
U S A F , b u t t h e i r t a s k s m a y b e m i l i t a r y i n n a t u r e . T h e i r a i r c r a f t w i l l 
r e q u i r e c i v i l f u e l , o p e r a t e f r o m c i v i l a i r p o r t s , a n d w i l l n e e d m a i n t e n a n c e 
f r o m c i v i l r e p a i r a g e n c i e s . A c c o r d i n g l y , r e s o u r c e m a n a g e r s s h o u l d p l a n to 
a l l o c a t e S t a t e r e s o u r c e s f o r a l l C A P o p e r a t i o n s , b o t h c i v i l a n d m i l i t a r y , 
f r o m t h e s a m e s o u r c e s t h a t w i l l s u s t a i n S A R D A . 

6. S P E C I A L I Z E D T R A I N I N G C O N D U C T E D B Y C A P . T h e S t a t e s h a v e a v a i l a b l e t h e 
t e c h n i c a l a n d m a n a g e r i a l s k i l l s n e c e s s a r y f o r a v i b r a n t c i v i l a v i a t i o n 
e n v i r o n m e n t , a n d p l a n s a r e w e l l d e v e l o p e d t o m a r s h a l t h e s e s k i l l s i n t o a n 
o r g a n i z a t i o n t o b e u s e d d u r i n g e m e r g e n c i e s . H o w e v e r , a d d i t i o n a l s p e c i a l 
s k i l l s w i l l b e n e e d e d t o c o n d u c t e m e r g e n c y o p e r a t i o n s s u c c e s s f u l l y . 
T h e s e a d d i t i o n a l s k i l l s m u s t b e a c q u i r e d i n t h e s p e c i a l t i e s o f m i s s i o n 
c o o r d i n a t o r s , c l e a r a n c e o f f i c e r s , g r o u n d o p e r a t i o n o f f i c e r s , a n d 
c o n m u n i c a t i o n o f f i c e r s , f o r e x a m p l e , if t h e S A R D A is t o b e s u c c e s s f u l . 
T h e s e s p e c i a l s k i l l s a r e a v a i l a b l e t o t h e S t a t e s i n C A P u n i t s , b u t n o t in 
s u f f i c i e n t n u m b e r s t o a c c o m m o d a t e a n e x p a n d e d e m e r g e n c y a i r l i f t , o r w i t h o u t 
t h e p o s s i b i l i t y o f j e o p a r d i z i n g t h e e f f e c t i v e n e s s o f t h e C A P . A l t h o u g h 
s o m e c r o s s u t i l i z a t i o n o f t h e C A P s k i l l s w i t h S A R D A m a y b e p r a c t i c a l i n 
s o m e i n s t a n c e s , m a n y v o i d s w i l l s t i l l r e m a i n . T o o v e r c o m e t h i s d e f i c i e n c y , 
t h e F A A r e c o m m e n d s t h a t S A R D A o f f i c i a l s a r r a n g e f o r t h e t r a i n i n g o f k e y 
S A R D A p e r s o n n e l b y t h e C A P . 

A n t h o n y CJFZ B r o d e r i c k 
A s s o c i a t e A d m i n i s t r a t o r 

f o r A v i a t i o n S t a n d a r d s 

P a g e 3 



US Department 
ofTrarcpaiaTion 
MtralAvlatton 
Administration 

Office of the Administrator 

AC 0 0 - 3 2 A 
A p p e n d i x 1 

600 independence Ave . S W 
Washington. D C 20591 

MEMORANDUM OF UNDERSTANDING 
BETWEEN 

FEDERAL AVIATION ADMINISTRATION, DEPARTMENT OF TRANSPORTATION 
AND CIVIL AIR PATROL 

WHEREAS, the Administrator of the Federal Aviation ^ministration 
has heretofore prepared national emergency plans and has developed 
preparedness programs, and sponsors aerospace-aviation programs to educate 
the public; 

WHEREAS, the Civil Air Patrol, as the volunteer civilian auxiliary 
of the United States Air Force, is an aviation organization trained and 
equipped to assist in national and local emergencies, and is cxxmdtted to 
sponsoring aerospace-aviation programs to educate the public; 

NOW, THEREFORE: 

1. To enhance the maximum effective use of non-air carrier 
aircraft during time of national emergency, the Administrator of the 
Federal Aviation Administration and the National Ocranander of the Civil 
Air Patrol, have mutually determined to recarnend to State level CAP/State 
and Regional Disaster Airlift (SARDA) officials that they include the 
following CAP/SARDA relationship and concepts in their planning wherever 
necessary: 

a. Incorporating civil Air Patrol into State and Regional 
Disaster Airlift Organizations. Existing plans for use of Civil Air Patrol 
during a national emergency should be revised, if necessary, to include the 
Civil Air Patrol Wing as a state level organization unit of SARDA. In so 
doing, the Civil Air Patrol Wing should retain its organizational identity 
receiving overall direction from the State SARDA Director. 

b. Civil Air Patrol Oamnitment to USAF. State SARDA officials 
and emergency resource planners should take cognizance of priority USAF 
mission assignments to selected CAP units in support of USAF war plans. 
Such missions will be in the national interest and state officials should 
provide all necessary assistance including additional state resources when 
available. 

c. Specialized Training Conducted by CAP. CAP units are 
encouraged to train non-CAP personnel to perform SARDA emergency service 
tasks such as: mission coordinators, clearance officers, ground operations 
officers, and communications officers. The names of individuals who 
successfully complete emergency service training should be forwarded to the 
designated SARDA Director. 

P a g e 1 
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d. Specialized Training Provided by FAA. FAA will provide CAP 
manbers the specialized training necessary to conduct FAA data collection 
and field surveys. FAA will reimburse individual CAP members for expenses 
incurred during training commensurate with rates authorized by applicable 
travel regulations. 

e. Coordination of CAP/SARDA Activities. State SARDA and CAP 
officials are encouraged to enter into formal arrangements to enhance the 
effective use of state aviation resources in time of national emergency. 
Such arrangements may include assignments of the CAP Wing and subordinate 
CAP organizations to: (a) serve as a primary emergency operational staff 
for the State Director of Aviation and other SARDA officials at control 
airports; (b) provide emergency service training for non-CAP personnel; and 
(c) provide specific emergency services, including those in support of USAF 
war plans. Arrangements or agreements between Civil Defense agencies and 
the Civil Air Patrol will also provide the means for rapid response to 
Civil Defense needs. 

f. CAP Ooronanications Support. Through an extensive complex 
of fixed base and mobile communications units possessing air-to-ground and 
ground-to-ground capability over UHF, VHF, and HF radio frequencies, the 
CAP will provide essential, supplementary communications support to civil 
and military authorities requiring augmentation during SARDA, Continental 
United States Airborne Reconnaissance Air Damage Assessment (CARDA), and 
state and regional emergency operations. 

2 . Aerospace-Aviation Education. 

a. FAA and CAP are jointly committed to the sponsorship of 
aerospace-aviation educational programs designed to increase public 
awareness of the professional, social, and economic advantages to be 
derived from careers in aviation and space exploration. Various forms of 
instructional materials are made available for use at all educational 
levels of the national school system including elementary, secondary, and 
university degree program curricula. Seminars, symposia, briefings, and 
field trips are made available for teachers, students, and the public for 
topical update of aviation and space related information and materials. 

b. FAA and CAP will maintain direct and continuing 
communication and liaison for purposes of developing a mutually effective 
strategy to infuse aviation and space content into elementary and secondary 
curricula, and to demonstrate how aerospace-aviation can be a valuable 
educational tool to prepare American youth to deal with rapidly changing 
advancements associated with aviation and space technology and sciences. 

c. The FAA and CAP will maintain a leadership role in 
aerospace-aviation education, and will coordinate with, and support the 
educational community and aerospace industry. Consistent with legislative 
mandates of the Congress, aviation and space information, expertise, and 
material will be provided to the maximum extent permissible. 
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3 . The National Congress on Aviation and Space Education (NCASE). 
Sponsored by the National Aeronautics and Space Administration, National 
Air and Space Museum, FAA, and CAP, the NCASE is designed to promote an 
understanding of aviation and space; to further the cause of aerospace and 
aviation education; and to motivate its participants to inform the public 
of the impact of the aerospace industry on all segments of society. This 
unique annual leadership event brings together teachers, counselors, school 
administrators, and representatives of industry and government in the 
furtherance of aviation and space education. Hie FAA and CAP dedicate 
their continued support and sponsorship to this worthwhile endeavor. 

APPROVED: 

National Ccmnander 

Date 

Date: 
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DEPARTMENT F f M S I W 
FEDERAL AVIATION ADMINISTRATION 

. NICKEL-CADMIUM BATTERY OPERATIONAL, MAINTENANCE, 
' AND OVERHAUL PRACTICES 

1 « PURPOSE* T h i s c i r c u l a r p r o v i d e s g u i d e l i n e s f o r more r e l i a b l e n i c k e l -
cadmium b a t t e r y o p e r a t i o n through p r o p e r o p e r a t i o n a l and maintenance 
p r a c t i c e s , a n d has been r e i s s u e d to i n c l u d e r e c o n d i t i o n i n g i n f o r m a t i o n . 

2 . CANCELLATION. A d v i s o r y C i r c u l a r 00 -33 , d a t e d 26 A u g u s t 1971, i s 
c a n c e l l e d . 

3* BACKGROUND. An i n c r e a s i n g number o f p o t e n t i a l l y h a z a r d o u s i n c i d e n t s 
i n v o l v i n g n i c k e l - c a d m i u m b a t t e r i e s , d u r i n g f l i g h t and ground o p e r a t i o n s , 
have been r e p o r t e d . The f a i l u r e s a r e more p r e v a l e n t where the b a t t e r i e s 
a r e c h a r g e d d i r e c t l y from the DC bus r a t h e r than by a s e p a r a t e b a t t e r y 
c h a r g e r . A l t h o u g h the n i c k e l - c a d m i u m b a t t e r y i s c a p a b l e o f d e l i v e r i n g 
l a r g e amounts o f c u r r e n t , the b a t t e r y i s i n h e r e n t l y t e m p e r a t u r e 
s e n s i t i v e and a m a j o r i t y o f the r e p o r t e d i n c i d e n t s can b e a t t r i b u t e d t o 
o v e r h e a t i n g . The o v e r h e a t c o n d i t i o n s can b e minimized o r a v e r t e d by 
f o l l o w i n g p r o p e r o p e r a t i o n a l , m a i n t e n a n c e , and o v e r h a u l p r a c t i c e s . 

4 . THERMAL EFFECTS ON NICKEL-CADMIUM BATTERIES. The n i c k e l - c a d m i u m b a t t e r y 
i s c a p a b l e o f p e r f o r m i n g to i t s r a t e d c a p a c i t y when the ambient t empera
t u r e o f the b a t t e r y i s i n the r a n g e o f a p p r o x i m a t e l y 7 0 p to 9 0 ° F . An 
i n c r e a s e o r d e c r e a s e i n t e m p e r a t u r e , from t h i s r a n g e , r e s u l t s i n reduced 
c a p a c i t y . A c o m b i n a t i o n o f h i g h b a t t e r y t e m p e r a t u r e ( i n e x c e s s o f 1 0 0 ° F ) 
and o v e r c h a r g i n g can l e a d to a c o n d i t i o n c a l l e d "thermal r u n a w a y . " 
B a s i c a l l y , •'thermal runaway" i s an u n c o n t r o l l a b l e r i s e i n b a t t e r y 
t e m p e r a t u r e t h a t w i l l u l t i m a t e l y d e s t r o y the b a t t e r y . T h i s c o n d i t i o n 
can o c c u r when a n i c k e l - c a d m i u m b a t t e r y i s o p e r a t e d a t a b o v e normal 
t e m p e r a t u r e s and i s s u b j e c t e d to h i g h c h a r g i n g c u r r e n t s a s s o c i a t e d w i t h 
c o n s t a n t v o l t a g e c h a r g i n g . As the t e m p e r a t u r e o f the b a t t e r y i n c r e a s e s , 
the e f f e c t i v e i n t e r n a l r e s i s t a n c e d e c r e a s e s and h i g h e r c u r r e n t i s drawn 
from the c o n s t a n t v o l t a g e c h a r g i n g s o u r c e . The h i g h e r c u r r e n t i n c r e a s e s 
the b a t t e r y t e m p e r a t u r e which i n t u r n r e s u l t s i n even h i g h e r c h a r g i n g 
c u r r e n t s and t e m p e r a t u r e s . 
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5 . BATTERY OVERHEAT FACTORS. B a t t e r y o v e r h e a t i n g can b e caused or 
a c c e l e r a t e d by the f o l l o w i n g f a c t o r s : 

a . F r e q u e n t e n g i n e s t a r t s and e x c e s s i v e e n g i n e c r a n k i n g . 

b . A i r c r a f t g e n e r a t o r bus v o l t a g e t o o h i g h . 

c . I m p r o p e r c h a r g i n g and i n f r e q u e n t b a t t e r y r e c o n d i t i o n i n g . 

d . U n n e c e s s a r y u s e o f the a i r c r a f t b a t t e r i e s t o run a u x i l i a r y equipment 
such a s l i g h t s , a v i o n i c s e q u i p m e n t , v e n t i l a t i o n s y s t e m s , e t c . d u r i n g 
ground o p e r a t i o n s . 

e . P o o r or no v e n t i l a t i o n o f the b a t t e r y compartment d u r i n g h i g h ambient 
t e m p e r a t u r e s p a r t i c u l a r l y d u r i n g ground o p e r a t i o n s , 

f. L o o s e c e l l - t o - c e l l c o n n e c t i o n s (commonly c a l l e d l i n k s ) . 

g . C u r r e n t l e a k a g e between c e l l and b a t t e r y c o n t a i n e r and a i r f r a m e 
g r o u n d . 

h . C e l l s low on e l e c t r o l y t e . 

1 , Ground o p e r a t i o n s u s i n g power u n i t s w i t h v o l t a g e s e t t i n g s h i g h e r than 
the recon-mended a i r c r a f t bus v o l t a g e , o r power u n i t s w i t h p o o r 
r e g u l a t i o n . 

j . C e l l i m b a l a n c e . 

6 . OPERATIONAL PRACTICES TO PREVENT BATTERY OVERHEATING. 

a . Reduce the number o f c o n s e c u t i v e e n g i n e s t a r t s by programming the u s e 
o f a w e l l r e g u l a t e d e x t e r n a l power s u p p l y when a a e r i e s o f s h o r t 
d u r a t i o n f l i g h t s o r c o n s e c u t i v e e n g i n e s t a r t s a r e p l a n n e d . T h i s 
p r o c e d u r e w i l l a l l o w the b a t t e r y t o d i s s i p a t e some o f i t s accumulated 
h e a t . A v o i d p r o l o n g e d e n g i n e c r a n k i n g and f o l l o w the i r -anufac turer 'a 
recommended r e s t p e r i o d s be tween s t a r t s t o min imize b a t t e r y o v e r 
h e a t i n g . 

b . F r e q u e n t i n f l i g h t m o n i t o r i n g o f the a i r c r a f t bus v o l t a g e and l o a d 
c u r r e n t w i l l p r o v i d e an i n d i c a t i o n o f any I n c r e a s e , d e c r e a s e , o r 
f l u c t u a t i o n s o f the a i r c r a f t bus v o l t a g e or l oad c u r r e n t i n d i c a t i n g 
an a b n o m a l c o n d i t i o n . 

c . An i n c r e a s e i n l o a d or c h a r g e c u r r e n t a s i n d i c a t e d on the a i r c r a f t 
l o a d m e t e r , e s p e c i a l l y d u r i n g normal c r u i s e , w i t h no a d d i t i o n a l 
c i r c u i t s b e i n g e n e r g i s e d may b e an i n d i c a t i o n o f b a t t e r y o v e r h e a t 
or f a i l u r e . I n i t i a t e c o r r e c t i v e a c t i o n a s soon a s p o s s i b l e . 
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7. MAINTENANCE PRACTICES TO PREVENT BATTERY OVERHEATING. 

a . S e r v i c e b a t t e r i e s a t the i n t e r v a l recon t e n d e d by the a i r c r a f t and 
b a t t e r y m a n u f a c t u r e r ; h o w e v e r , n o r e f r e q u e n t s e r v i c i n g nay be 
n e c e s s a r y depending upon the type o f o p e r a t i o n you a r e c o n d u c t i n g . 

b . T h e a i r c r a f t V o l t a g e r e g u l a t o r s e t t i n g s h o u l d be checked p e r i o d i c a l l y 
t o c o r r e c t f o r o u t * o f - c a l i b r a t i o n u n i t s and r e p l a c e m e n t o f d e f e c t i v e 
u n i t s t h e r e b y r e d u c i n g the p o s s i b i l i t y of an inadvertent i n c r e a s e i n 
c h a r g i n g v o l t a g e / c u r r e n t and a r e s u l t a n t r i s e I n b a t t e r y t e m p e r a t u r e . 

c . Dur ing extended g r o u n d o p e r a t i o n , under h i g h o u t s i d e a n b i e n t 
t e m p e r a t u r e s , keep the b a t t e r y l o a d s to a r inimum and ensure t h e r e 
i s a d e q u a t e b a t t e r y compartment v e n t i l a t i o n . A d d i t i o n a l v e n t i l a t i o n 
nay be p r o v i d e d by o p e n i n g the b a t t e r y compartment a c c e s s door o r 
u s i n g f o r c e d a i r v e n t i l a t i o n . 

d . Check and m a i n t a i n the m a n u f a c t u r e r s recommended t o r q u e v a l u e s on 
i n t e r c e l l c o n n e c t i o n s d u r i n g r o u t i n e maintenance i n s p e c t i o n s . T h i s 
w i l l r educe the p o s s i b i l i t y o f l o c a l i z e d h e a t i n g t h a t can b e caused 
by h i g h c u r r e n t s p a s s i n g through poor c o n n e c t i o n s and f e e d i n g back 
i n t o a c e l l o r c e l l s . 

e . P e r i o d i c measurement o f b a t t e r y l e a k a g e c u r r e n t and remova l o f any 
e l e c t r o l y t e t h a t may h a v e accumulated around and between the c e l l s 
w i l l p r e v e n t h igh l e a k a g e c u r r e n t s and s h o r t c i r c u i t s fron d e v e l o p i n g 
and h e a t i n g the b a t t e r y . 

f- C e l l e l e c t r o l y t e l e v e l s h o u l d b e moni tored f r e q u e n t l y and i f b e l o w 
the minimum r e q u i r e m e n t the b a t t e r y s h o u l d be removed fron s e r v i c e 
f o r r e c o n d i t i o n i n g . T h i s w i l l r educe the p o s s i b i l i t y o f l o c a l i z e d 
c e l l o v e r h e a t i n g . 

g . When c h a r g i n g a b a t t e r y i n the a i r c r a f t a s s u r e t h a t : 

( 1 ) The b a t t e r y compartment i s w e l l v e n t i l a t e d . 

( 2 ) The ground power u n i t v o l t a g e s e t t i n g does not exceed the a i r c r a f t 
bus v o l t a g e s p e c i f i e d by the a i r c r a f t m a n u f a c t u r e r ; i s w e l l 
r e g u l a t e d ; and i t s v o l t / a r r m e t e r s a r e a c c u r a t e . 

( 3 ) The b a t t e r y c o v e r i s o f f d u r i n g c h a r g i n g t o a l l o w v i s u a l 
m o n i t o r i n g and t o i n c r e a s e v e n t i l a t i o n . 

( 4 ) The b a t t e r y i s no t c h a r g e d when the b a t t e r y t e m p e r a t u r e o r b a t t e r y 
compartment t e m p e r a t u r e i s a b o v e a p p r o x i m a t e l y 100»F. 

8. BATTERY INSPECTION. V i s u a l l y i n s p e c t the b a t t e r y and a s s o c i a t e d h a r d w a r e 
on a r e g u l a r b a s i s . Depending on the type o f a i r c r a f t o p e r a t i o n , i t i s 
c o n s i d e r e d good p r a c t i c e t o e s t a b l i s h an e l e c t r o l y t e l e v e l i n s p e c t i o n 

P a r 7 P a g e 3 



AC 0O-33A 14 Feb 73 

i n t e r v a l b a s e d on the b a t t e r y and a i r c r a f t n a n u f a c t u r e r * s recommendat ions . 
Conduct a d e t a i l e d i n v e s t i g a t i o n when any o f the f o l l o w i n g c o n d i t i o n s 
a r e n o t e d : 

a . C e l l c a s e d i s t o r t i o n i n d i c a t e s the b a t t e r y rray h a v e been o v e r h e a t i n g . 
The b a t t e r y s h o u l d be removed and sent t o a maintenance f a c i l i t y or 
f a c t o r y f o r c e l l r e p l a c e m e n t . 

b . C e l l l i n k c o r r o s i o n . 

c . Burn n a r k s or s i g n s of o v e r h e a t i n g on b a t t e r y t e n r i n a l s o r c e l l l i n k s . 
Th i s i n d i c a t e s t h a t the c o n n e c t o r s i n v o l v e d have not been p r o p e r l y 
t i g h t e n e d . 

d . E l e c t r o l y t e has spewed o r l eaked from c e l l s . 

e . B a t t e r y and c e l l vent s a r e o b s t r u c t e d . 

The use of a s e r v i c e log p r o v i d e s an a c c u r a t e s e r v i c e r e c o r d of b a t t e r y 
i n s p e c t i o n s and m a l f u n c t i o n s . I t can a l s o be a u s e f u l t o o l i n d e t e r m i n i n g 
the optimum p e r i o d between r e c o n d i t i o n i n g e . 

9 . RECONDITIONING SERVICE. I t i s c h a r a c t e r i s t i c o f a n i cke l - cadmium b a t t e r y 
t o u n d e r g o a temporary l o s s o f c a p a c i t y d u r i n g i t s n o m a l duty c y c l e . 
T h i s t emporary l o s s o f c a p a c i t y I s n o r m a l l y an i n d i c a t i o n o f 
imba lance be tween c e l l s . I f not r e g u l a r l y m a i n t a i n e d , t h i s imba lance can 
l e a d to c e l l r e v e r s a l and premature b a t t e r y f a i l u r e . The p u r p o s e o f 
p e r i o d i c r e c o n d i t i o n i n g i s t o r e s t o r e a b a t t e r y t o i t s f u l l c a p a b i l i t y 
and t o p r e v e n t premature d a r a g e and f a i l u r e . The f o l l o w i n g f a c t o r s s h o u l d 
be c o n s i d e r e d when e s t a b l i s h i n g r e c o n d i t i o n i n g c y c l e s f o r v a r i o u s types 
o f a i r c r a f t . 

a . B a t t e r y m a n u f a c t u r e r recommendat ions; f o r example one b a t t e r y manu
f a c t u r e r recommends the f o l l o w i n g a p p r o x i m a t e b a t t e r y r e c o n d i t i o n i n g 
c y c l e p e r i o d s : 

Type A p p r o x i m a t e 
R e c o n d i t i o n i n g P e r i o d 

( 1 ) L e a r 23 , Je t Commander, MU-2 100 h o u r s 
and T u r b o Commander 

( 2 ) King A i r , Beech 99 , Fan J e t F a l c o n 100 hours 

( 3 ) Hansa J e t , Twin O t t e r , M e r l i n I and I I B 100 h o u r s 

b . Frequency o f e n g i n e o r a u x i l i a r y power u n i t s t a r t i n g s e r v i c e . 

c . B a t t e r y duty c y c l e . 
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d . Ambient o p e r a t i n g t e m p e r a t u r e s . 

e . O p e r a t o r s e r v i c e e x p e r i e n c e w i l l d i c t a t e the need f o r an i n c r e a s e or 
d e c r e a s e o f t ime between r e c o n d i t i o n i n g p e r i o d s . One method o f 
d e t e r n i n i n g t h i s i s by the amount o f w a t e r consumption between 
r e c o n d i t i o n i n g . (Each m a n u f a c t u r e r s p e c i f i e s the amount o f w a t e r 
t h a t can b e e x p e c t e d t o b e needed a f t e r a s p e c i f i c p e r i o d o f s e r v i c e . ) 
I f d u r i n g s e r v i c i n g , a l l o f the c e l l s r e q u i r e r o r e w a t e r than i s 
n o r m a l l y s p e c i f i e d by the i a n u f a c t u r e r i t may i n d i c a t e p r o b l e n s 
w i t h the a i r c r a f t v o l t a g e r e g u l a t o r ( c h a r g i n g v o l t a g e too h i g h ) 
o r you may have a need f o r more f r e q u e n t r e c o n d i t i o n i n g . 

A i r c r a f t e q u i p p e d w i t h b a t t e r y t e m p e r a t u r e s e n s o r s shou ld have the s e n s o r 
a c c u r a c y t e s t e d a t the time o f b a t t e r y r e c o n d i t i o n i n g . I t i s i m p o r t a n t 
t h a t t h i s t e s t b e p e r f o r m e d on a r e g u l a r b a s i s . 

10. SHOP MAINTENANCE. F o l l o w the b a t t e r y Manufacturer's i n s t r u c t i o n s r e g a r d i n g 
p e r i o d i c s e r v i c i n g , c a p a c i t y c h e c k s , and r e c o n d i t i o n i n g p r o c e d u r e s t o 
e n s u r e a r e l i a b l e and p r o p e r l y c o n d i t i o n e d n i cke l - cadmium b a t t e r y . The 
f o l l o w i n g a r e a s h o u l d b e g i v e n s p e c i a l a t t e n t i o n : 

a * B a t t e r y f a c i l i t i e s . S e p a r a t e s h o p s , e q u i p m e n t , and t o o l s a r e 
recommended f o r s e r v i c i n g n i c k e l - c a d n i u m and l e a d - a c i d b a t t e r i e s . 

b . A n y t h i n g a s s o c i a t e d w i t h l e a d a c i d b a t t e r i e s ( a c i d fumes i n c l u d e d ) 
t h a t c o r e s i n c o n t a c t w i t h a n i c k e l - c a d m i u m b a t t e r y o r i t s e l e c t r o 
l y t e can cause s e v e r e damage. 

1 1 . OVERHAUL PRACTICES. The c o n s t r u c t i o n and d e a l g n o f n i c k e l - c a d n i u m 
b a t t e r i e s a l l o w s e a s y o v e r h a u l i n g o f the I n d i v i d u a l c e l l s . The f o l l o w i n g 
g u i d e l i n e s a r e recommended t o e n s u r e meet ing the o r i g i n a l b a t t e r y 
m a n u f a c t u r e r ' s s p e c i f i c a t i o n s . 

a . I t i s recommended c e l l s b e o v e r h a u l e d o n l y o n c e . I t i s the r e p a i r 
f a c i l i t y ' s r e s p o n s i b i l i t y t h a t r e p a i r e d c e l l s meet a l l m a n u f a c t u r e r ' s 
s p e c i f i c a t i o n s b e f o r e a p p r o v a l f o r r e t u r n t o s e r v i c e . 

b . M a n u f a c t u r e r s do not recommend r r j x i n g c e l l s . Some m a n u f a c t u r e r ' s 
w a r r a n t i e s a r e v o i d i f c e l l s a r e n i x e d . 

c « New and o v e r h a u l e d c e l l s may be i d e n t i f i e d a s f o l l o w s : 

( 1 ) New c e l l s by the m a n u f a c t u r e r ' s p a r t number stamped on the case* 

( 2 ) O v e r h a u l e d c e l l s w i t h the m a n u f a c t u r e r ' s o r r e p a i r s t a t i o n ' s 
I d e n t i f i c a t i o n stamped on the c e l l c a s e , o r c o l o r coded on the 
c e l l c a s e s . 
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( 3 ) The o r i g i n a l m a n u f a c t u r e r ' s p a r t nuirber s h o u l d be r e t a i n e d on 
the o v e r h a u l e d c e l l t o p r e c l u d e m i x i n g o f c e l l s . R e p a i r a g e n c i e s 
s h o u l d mask the o v e r h a u l e d b a t t e r y w i th t h e i r i d e n t i t y mark s o 
a s t o not o b l i t e r a t e the o r i g i n a l m a n u f a c t u r e r ' s i d e n t i f i c a t i o n . 

I n a d d i t i o n t o the s t a n d a r d q u a l i t y c o n t r o l p r o c e d u r e s , i n s p e c t 
p l a t e s c a r e f u l l y f o r e v i d e n c e o f b u r n e d , c r i m p e d , o r f r a y e d e d g e s , 
hot s p o t s or o t h e r damages . 

e . Damaged c e l l p l a t e s o r s t a c k s s h o u l d be d i s c a r d e d . Nicke l -cadmium 
c e l l s a r e not c o n s i s t e n t l y i d e n t i c a l w i t h r e s p e c t t o t h e i r c a p a c i t y . 

12. SUMMARY. Optimum and r e l i a b l e p e r f o r m a n c e can b e e x p e c t e d from n i c k e l -
cadmium b a t t e r i e s o n l y when they a r e o p e r a t e d , m a i n t a i n e d , and o v e r h a u l e d 
I n a c c o r d a n c e w i t h the b a t t e r y and a i r c r a f t n a n u f a c t u r e r s ' i n s t r u c t i o n s . 
O v e r h e a t i n g and thermal runaway a r e t h e pr ime causes o f b a t t e r y 
d e g r a d a t i o n and c e l l / b a t t e r y d e s t r u c t i o n . The d e g r e e o f r e l i a b i l i t y i s 
d i r e c t l y p r o p o r t i o n a l t o the q u a l i t y o f the p r a c t i c e s f o l l o w e d i n t h e i r 
o p e r a t i o n , maintenance and o v e r h a u l . 

C . R. MBLUGIN, JR. 
A c t i n g D i r e c t o r , F l l g h 
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