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1 . BACKGROUND. Agency p o l i c y r e q u i r e s t h a t v i s u a l a i d s a s s o c i a t e d w i t h 
f a c i l i t i e s i n the N a t i o n a l A i r s p a c e System (NAS) and the n a t i o n a l 
sys tem o f a i r p o r t s have a d e f i n i t e c o n f i g u r a t i o n f o r e l e c t r i c a l power . 
T h i s a d v i s o r y c i r c u l a r c o n t a i n s e l e c t r i c a l power d e t a i l s a c c e p t a b l e f o r 
nonagency owned l i g h t i n g a i d s and agency owned f a c i l i t i e s a s s o c i a t e d 
w i t h t h e s e s y s t e m s , 

2 . D E F I N I T I O N S . 

a . "Pr ime Power S o u r c e " denotes the n o r m a l l y a v a i l a b l e s u p p l y o f 
e l e c t r i c a l power . T h i s i s power f u r n i s h e d b y a u t i l i t y company, 
the m i l i t a r y , o t h e r Government a g e n c i e s , o r an agency pr ime power 
p l a n t . 

b . "Emergency Power U n i t ( s ) " denotes any s e l f - c o n t a i n e d d e v i c e , ( e . g . , 
eng ine g e n e r a t o r , b a t t e r y backup, t h e r m o - e l e c t r i c d e v i c e , e t c . ) 
f rom w h i c h e l e c t r i c a l power can be o b t a i n e d upon f a i l u r e o f the 
pr ime power s o u r c e . 

c . " A l t e r n a t e Prime Power Source" i s o f t h e t y p e d e s c r i b e d i n p a r a g r a p h 
a above and i s a sys tem s u b s t a n t i a l l y separa te f rom the f i r s t source 
i n tha t i t i s a r r a n g e d so t h a t any s i n g l e equipment f a i l u r e , a c c i d e n t , 
l i g h t n i n g s t r i k e , o r damage w h i c h i n t e r r u p t s power f r o m the f i r s t 
source w i l l no t n o r m a l l y i n t e r r u p t power f rom the second s o u r c e . 

d . " Q u a l i t y o f Power" denotes the a v a i l a b i l i t y o f u s e a b l e e l e c t r i c a l 
power . A power i n t e r r u p t i o n , o r a v a r i a t i o n o f v o l t a g e o r f r e q u e n c y 
o u t s i d e the s tandards se t f o r the f a c i l i t y w i l l degrade the q u a l i t y 
o f power f o r the f a c i l i t y . 

e. "Cont inuous Power F a c i l i t y " i s a f a c i l i t y so d e s i g n a t e d h e r e i n and 
p r o v i d e d w i t h t h e q u a l i t y o f power r e q u i r e d t o assure t h a t t h e 
f a c i l i t y ' s s e r v i c e s c o n t i n u e t o meet o p e r a t i o n a l r e q u i r e m e n t s e v e n 
i n the e v e n t o f an e x t e n d e d w i d e s p r e a d l o s s o f commercia l power . 
Cont inuous power f a c i l i t i e s s h a l l have power C o n f i g u r a t i o n "A", as 
s p e c i f i e d i n paragraph ka,(l). See A p p e n d i x 2 f o r a l i s t i n g o f 
cont inuous power a i r p o r t s . 

f . "Cont inuous Power Airport" is an a i r p o r t e q u i p p e d w i t h an emergency 
power unit(s) which will p r o v i d e the power r e q u i r e d f o r f a c i l i t i e s 
on the selected runway t o s u s t a i n o p e r a t i o n s i n VFR o r IFR c o n d i t i o n s 
in the event of an area-wide o r c a t a s t r o p h i c t y p e pr ime power f a i l u r e . 

g. " U n i n t e r r u p t i b l e Power" is C o n f i g u r a t i o n "A" power augmented, as 
necessary, with a device which w i l l assure t h a t power t o the l o a d 
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i s not i n t e r r u p t e d d u r i n g the 15 second t r a n s f e r t ime a l l o w e d f o r 
C o n f i g u r a t i o n " A " . 

3. FAA POLICY. P o l i c y r e q u i r e m e n t s a re c o n t a i n e d i n O r d e r 6O3O.20A. The 
power systems f o r WAS f a c i l i t i e s s h a l l he o f q u a l i t y s u f f i c i e n t f o r : 

a . S a f e t y o f a i r c r a f t movement. 

b . E f f i c i e n t a i r t r a f f i c o p e r a t i o n s . 

c . Meet ing r e q u i r e m e n t s o f n a t i o n a l d e f e n s e . 

d . M i n i m i z i n g i n c o n v e n i e n c e and c o s t t o t h e a v i a t i o n communi ty . 

k. ELECTRICAL POWER CONFIGURATIONS. 

a . B a s i c C o n f i g u r a t i o n s . The minimum q u a l i t y o f power needed a t a 
f a c i l i t y v a r i e s w i t h the e f f e c t t h a t an outage o f the f a c i l i t y 
w o u l d have on the p r o v i s i o n s o f p a r a g r a p h 3- The e x a c t r e l a t i o n s h i p 
o f an i n d i v i d u a l f a c i l i t y t o i t s e n v i r o n m e n t i s o f c o u r s e , u n i q u e ; 
but each t y p e o f f a c i l i t y ( e . g . , h i g h i n t e n s i t y runway l i g h t s , 
c e n t e r l i n e l i g h t s , e t c . ) has been e v a l u a t e d f o r c r i t i c a l n e s s i n the 
NAS. The e v a l u a t i o n r e s u l t e d i n the development o f t h e c o n f i g u r a ­
t i o n s l i s t e d b e l o w : 

(1) C o n f i g u r a t i o n " A " . T h i s c o n f i g u r a t i o n s h a l l p r o v i d e f a c i l i t i e s 
w i t h power f r o m an emergency power u n i t w i t h i n 15 seconds a f t e r 
f a i l u r e o f the pr ime power s o u r c e , excep t t h o s e C a t e g o r y I I 
l i g h t i n g a i d s ( l i s t e d i n p a r a g r a p h ka.(2)) r e q u i r i n g a o n e - s e c o n d 
t r a n s f e r . D e t a i l s c o n c e r n i n g C a t e g o r y I I o p e r a t i o n a re c o n t a i n e d 
i n A d v i s o r y C i r c u l a r 120-29, C r i t e r i a f o r A p p r o v i n g C a t e g o r y I 
and C a t e g o r y I I Land ing Minima f o r FAR 121 O p e r a t o r s . The sys tem 
3hail c o n s i s t o f : 

(a) C o n n e c t i o n t o a pr ime power s o u r c e . 

(b) Emergency power u n i t ( s ) . 

(c) Au tomat ic t r a n s f e r c a p a b i l i t y . 

(2) C o n f i g u r a t i o n " B " . T h i s c o n f i g u r a t i o n s h a l l p r o v i d e f a c i l i t i e s 
w i t h power f r o m an a l t e r n a t e pr ime power source w i t h i n 15 
seconds a f t e r f a i l u r e o f the pr ime power source e x c e p t t h o s e 
C a t e g o r y II l i g h t i n g a i d s r e q u i r i n g a o n e - s e c o n d t r a n s f e r . 
These a re C a t e g o r y I I h i g h i n t e n s i t y runway l i g h t s , c e n t e r l i n e 
l i g h t s , and touchdown zone l i g h t s . T h e sys tem s h a l l c o n s i s t o f : 
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(a) Connection to a prime power source. 

(b) Connection to an alternate prime power source. 

(c) Automatic transfer capability. 

(3) Configuration "C". Configuration "C" provides connections of 
the facility to a single power source. There are no provisions 
for alternate prime power or engine generator sets. All 
lighting aids not covered in Configurations "A" and "B" are in 
Configuration "C". Even though standby power is not required 
for Configuration "C", a higher grade configuration of power 
is encouraged for airport lighting systems where a second 
source can be provided at a reasonable cost. 

b. COMBINED CONFIGURATIONS. Systems having two sources of power 
(Configuration "A" and ''B") shall be designed so the second source 
will be available to the facility within 15 seconds after interrup­
tion of the prime power, except that the essential visual aids for 
Category II operations require a one-second changeover time. Where 
the second source of power is an engine generator, the one-second 
changeover time may be obtained by powering the visual aid facility 
by the engine generator during Category II operations using 
commercial power as the second source (standby). Failure of the 
engine generator plant is monitored by safety devices which 
automatically transfer the facility load to commercial power in 
a nominal one-second changeover time. After prime power is restored 
and stabilized, the facility shall be automatically returned to the 
prime power supply, except where operational policy directs other­
wise. 

5. DESIGN. Design power systems at all facilities to meet the requirements 
of the applicable electrical codes. The detailed design requirements 
for the systems in this advisory circular are flexible to permit the 
equipment to be installed and operated with minimum changes to the 
power distribution system at the airport. 

a. Configuration "A" Power. (See Figure 1A, Appendix 3> for eonfigura-
tion.) 

(l) KVA Requirements. Prior to the selection of standby power 
equipment, determine the kilovolt ampere (KVA) input to the 
regulator. Specification values may be used for this purpose. 
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I f q u a l i f i e d p e r s o n n e l a re u s e d and the p r o p e r equipment i s 
a v a i l a b l e , the a c t u a l i n p u t r e q u i r e m e n t s may be de te rmined b y 
the f o l l o w i n g method: 

(a) Set t h e r e g u l a t o r t o s u p p l y maximum o u t p u t c u r r e n t . 

(b) E n e r g i z e t h e r e g u l a t o r -with t h e l i g h t i n g l o a d c o n n e c t e d . 

(c) Measure the v o l t s and amperes a t t h e r e g u l a t o r ' s input 
terminals. O n l y QUALIFIED PERSONNEL s h o u l d make t h e 
measurements a t t h e h i g h v o l t a g e Input o f the r e g u l a t o r . 

(d) C a l c u l a t e the i n p u t KVA b y m u l t i p l y i n g the measured v o l t s 
t i m e s the measured amperes and d i v i d i n g b y 1,000. N o r m a l l y , 
the measured KVA i n p u t t o t h e r e g u l a t o r i s l e s s t h a n the 
c a l c u l a t e d KVA i n p u t . T h i s d i f f e r e n c e i s caused b y t h e 
r e g u l a t o r s h a v i n g h i g h e r e f f i c i e n c i e s and power f a c t o r s 
than those c o n t a i n e d i n the s p e c i f i c a t i o n . 

(e) I f the r e g u l a t o r does not have r a t e d l o a d connected t o the 
o u t p u t c i r c u i t , c a l c u l a t e t h e KVA i n p u t t o t h e r e g u l a t o r 
w i t h r a t e d l o a d c o n n e c t e d . T h i s can be c a l c u l a t e d b y 
d i v i d i n g the r a t e d k i l o w a t t s (KW) o f t h e r e g u l a t o r by the 
r e g u l a t o r ' s e f f i c i e n c y and power f a c t o r . T y p i c a l c a l c u ­
l a t i o n s a re shown i n f i g u r e 2 , A p p e n d i x 3, page 3 . 

(2) Power and C o n t r o l . 

(a) D e s i g n the s y s t e m t o p r o v i d e an automat ic changeover f r o m 
the pr ime power t o t h e eng ine g e n e r a t o r equipment w i t h i n 
1 5 - seconds a f t e r a power f a i l u r e o c c u r s . The d e t a i l e d 
d e s i g n r e q u i r e m e n t f o r t h e i n s t a l l a t i o n may v a r y t o 
conform w i t h l o c a l c o n d i t i o n s , bu t no v a r i a t i o n s a re 
p e r m i t t e d i n the s y s t e m ' s per formance r e q u i r e m e n t s . 
A d d i t i o n a l d e t a i l s a re c o n t a i n e d I n p a r a g r a p h kb and i n 
f i g u r e 3 , A p p e n d i x 3 , page 4. 

(b) I f the eng ine g e n e r a t o r s e t I s not d e s i g n e d t o o p e r a t e 
c o n t i n u o u s l y under a n o - l o a d c o n d i t i o n , p r o v i d e a r e l a y 
o r some o t h e r p r o t e c t i v e d e v i c e as shown i n f i g u r e 3. 
T h i s r e l a y p r e v e n t s the e n g i n e g e n e r a t o r se t f r o m o p e r a t i n g 
under a n o - l o a d c o n d i t i o n I n case a power f a i l u r e o c c u r s 
when t h e r e g u l a t o r ' s remote c o n t r o l s w i t c h i s I n t h e o f f 
p o s i t i o n . T h i s i s a c c o m p l i s h e d by b y - p a s s i n g t h e c o n t r o l 
s w i t c h u s e d t o c o n t r o l o n - o f f o p e r a t i o n o f the r e g u l a t o r . 
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The o p e r a t i o n o f t h e eng ine g e n e r a t o r s c o n t i n u o u s l y under 
a n o - l o a d c o n d i t i o n can a f f e c t the e q u i p m e n t ' s pe r fo rmance . 

(3) Space and V e n t i l a t i o n . P r o v i d e adequate space and 
v e n t i l a t i o n f o r the e n g i n e g e n e r a t o r equ ipment . The 
r e q u i r e d space , v e n t i l a t i o n , and eng ine e x h a u s t p r o v i s i o n s 
w i l l be c o n t r o l l e d b y the KVA r a t i n g o f the eng ine 
g e n e r a t o r , the d e s i g n c h a r a c t e r i s t i c s o f the equipment , 
and the space r e q u i r e d t o m a i n t a i n t h e eng ine g e n e r a t o r 
se t and i t s a u x i l i a r y equ ipment . The eng ine g e n e r a t o r 
s h o u l d be l o c a t e d as c l o s e as p r a c t i c a l t o the cons tan t 
c u r r e n t r e g u l a t o r i t i s s e r v i n g . T y p i c a l equipment l a y ­
out and f l o o r spaces are shown i n f i g u r e K, A p p e n d i x 3, 
page 5. 

C o n f i g u r a t i o n "B" Power . 

(1) C o n n e c t i o n R e q u i r e m e n t s . O b t a i n c o n n e c t i o n s f o r t h i s c o n f i g u r a ­
t i o n w i t h one o f the methods l i s t e d b e l o w . See f i g u r e s I B and 
5, i n A p p e n d i x 3* t y p i c a l e l e c t r i c a l d iagrams and c o n n e c t i o n 
d e t a i l s . 

(2) Dua l F e e d e r s . Separa te f e e d e r s t o t h e e x t e n t t h a t e l e c t r i c a l 
m a l f u n c t i o n o r p h y s i c a l damage i s u n l i k e l y t o r e s u l t I n outage 
o f b o t h . 

C o n f i g u r a t i o n "C" Power . T h i s c o n f i g u r a t i o n has no p r o v i s i o n s f o r 
s tandby power ; h o w e v e r , C o n f i g u r a t i o n "A" o r "B" i s encouraged f o r 
a l l v i s u a l a i d s where i t can be p r o v i d e d a t a r e a s o n a b l e c o s t . 

C a t e g o r y I I Runway. P r o v i d e a o n e - s e c o n d power t r a n s f e r f o r runway 
c e n t e r l i n e l i g h t s , touchdown zone l i g h t s , and h i g h i n t e n s i t y runway 
edge l i g h t s on C a t e g o r y I I r u n w a y s . Methods o f o b t a i n i n g t h i s o n e -
second t r a n s f e r a re c o n t a i n e d i n p a r a g r a p h h~b. A t C a t e g o r y I I 
l o c a t i o n s w i t h an eng ine g e n e r a t o r s e t , use a remote c o n t r o l l e d 
s w i t c h on t h e L -821 c o n t r o l p a n e l t o s t a r t t h e s tandby power when 
C a t e g o r y I I wea ther i s a p p r o a c h i n g . P r o v i d e a r e d i n d i c a t o r l i g h t 
on the L -821 p a n e l t o i n d i c a t e " s t a n d b y o n " when the eng ine g e n e r a t o r 
I s r u n n i n g . The use o f t h i s remote c o n t r o l l e d s w i t c h i s an I n t e r i m 
procedure u n t i l t h e agency d e v e l o p s and p e r f e c t s equipment t h a t w i l l 
i n t e r f a c e w i t h t h e runway v i s u a l range (RVR) readout equipment and 
a u t o m a t i c a l l y s t a r t e n g i n e g e n e r a t o r s . I f t h e C a t e g o r y I I runway 
has C o n f i g u r a t i o n "B" power , use au tomat ic t r a n s f e r s w i t c h e s d e s i g n e d 
f o r a o n e - s e c o n d o r l e s s t r a n s f e r . 

Emergency L i g h t i n g . An adequate number o f f l a r e po ts o r e q u i v a l e n t 
b a t t e r y - p o w e r e d emergency l i g h t s s h o u l d be a v a i l a b l e a t a l l l i g h t e d 
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a i r p o r t s f o r emergency u s e . C o m m e r c i a l l y a v a i l a b l e equipment has 
d e s i g n c h a r a c t e r i s t i c s a c c e p t a b l e f o r l o c a l a p p l i c a t i o n under 
emergency c o n d i t i o n s . 

t. Maintenance C o n t r o l s . P r o v i d e means i n the s y s t e m whereby the 
maintenance p e r s o n n e l can lock, o u t c o n t r o l s w i t c h e s i n o r d e r t o 
a v o i d the equipment b e i n g t u r n e d on w h i l e maintenance p e r s o n n e l 
a re w o r k i n g on the e n g i n e g e n e r a t o r equ ipment . 

g . T e r m i n a l System I n t e g r i t y . R e c o g n i z i n g t h a t b o t h 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) f a c i l i t i e s and t h o s e owned b y the a i r p o r t 
sponsor must be o p e r a t i o n a l t o p r o v i d e b a s i c l a n d i n g minimums 
d u r i n g a power f a i l u r e , FAA w i l l n o t upgrade power t o e x i s t i n g 
f a c i l i t i e s , u n l e s s the a s s o c i a t e d a i r p o r t - o w n e d f a c i l i t i e s conform 
t o the a p p l i c a b l e p r o v i s i o n s o f O r d e r 6030.20A. 

6. EQUIPMENT AND MATERIAL. 

a . E n g i n e G e n e r a t o r S e t . U n l e s s o t h e r w i s e s p e c i f i e d , s e l e c t eng ine 
g e n e r a t o r equipment d e s i g n e d t o meet the a p p l i c a b l e i n d u s t r y 
s tandards and code r e q u i r e m e n t s . When the e n g i n e g e n e r a t o r i s 
s u p p l y i n g power t o FAA f a c i l i t i e s , the e n g i n e g e n e r a t o r u n i t must 
meet t h e r e q u i r e m e n t s o f S p e c i f i c a t i o n FAA-E-2204a . 

(1) G e n e r a l R e q u i r e m e n t . P r o v i d e an e n g i n e g e n e r a t o r s e t , f o r 
i n s t a l l a t i o n i n a s h e l t e r , t h a t i s a u t o m a t i c , q u i c k s t a r t i n g , 
and capable o f c a r r y i n g r a t e d l o a d a t a l l ambient t e m p e r a t u r e s 
between 20°F. and 120°F. F o r t e m p e r a t u r e s below 20°F. , an 
a l t e r n a t e t o supplement s h e l t e r heat i s a j ack w a t e r h e a t e r 
( immers ion h e a t e r ) . Standby equipment i s r e q u i r e d t o c a r r y r a t e d 
l o a d w i t h i n 15 seconds a f t e r a power f a i l u r e . The o u t p u t v o l t a g e 
o f the g e n e r a t o r i s a v a l u e accep tab le f o r c o n n e c t i o n t o t h e 
i n p u t and c o n t r o l c i r c u i t o f r e g u l a t o r s i n accordance w i t h 
A d v i s o r y C i r c u l a r s 150/53^5-11 and 150/53U5-21. G e n e r a t o r s 
r e q u i r e d f o r o p e r a t i o n o f r e g u l a t o r s i n accordance w i t h 
A d v i s o r y C i r c u l a r 150/53^5 - lOB have a s t e p - u p t r a n s f o r m e r , i f 
r e q u i r e d , between the r e g u l a t o r s and the g e n e r a t o r . Adequate 
v o l t a g e i s f u r n i s h e d f o r the r e g u l a t o r ' s c o n t r o l c i r c u i t s . The 
o u t p u t f r e q u e n c y o f the g e n e r a t o r i s 60 h e r t z , p l u s o r minus 
c o m m e r c i a l l y a c c e p t a b l e t o l e r a n c e s . A d d i t i o n a l d e t a i l s 
c o n c e r n i n g the e n g i n e g e n e r a t o r s e t a re c o n t a i n e d i n A p p e n d i x h. 

(2) E x h a u s t S y s t e m . P r o v i d e exhaust s i l e n c e r s ( m u f f l e r s ) and p i p e s 
as r e q u i r e d f o r the p a r t i c u l a r i n s t a l l a t i o n . The e x h a u s t p i p e s , 
when r e q u i r e d , a re b l a c k s t e e l i n accordance w i t h F e d e r a l 
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S p e c i f i c a t i o n WW-P-406, Weight A , C l a s s 1. 

(3) B a t t e r i e s . P r o v i d e "bat ter ies t h a t have a t e r m i n a l v o l t a g e 
s u i t a b l e f o r s t a r t i n g the eng ine g e n e r a t o r and a minimum -watt 
hour r a t i n g as s p e c i f i e d i n S p e c i f i c a t i o n FAA-E-2204a . P r o v i d e 
racks f o r the b a t t e r i e s as r e q u i r e d . 

(4) B a t t e r y C h a r g e r . P r o v i d e a b a t t e r y c h a r g e r w i t h t h e g e n e r a t o r 
se t t o a s s u r e r e l i a b l e s e r v i c e f rom the s t a n d b y equ ipment . 
U n l e s s o t h e r w i s e s p e c i f i e d , b a t t e r y c h a r g e r s meet the r e q u i r e ­
ments o f S p e c i f i c a t i o n FAA-E-2204a. 

b . T r a n s f o r m e r . P r o v i d e , i f r e q u i r e d , a s t e p - u p t r a n s f o r m e r t o make 
the output v o l t a g e o f the eng ine g e n e r a t o r s e t compat ib le w i t h the 
i n p u t v o l t a g e t o the r e g u l a t o r . T r a n s f o r m e r s may a l s o be used t o 
s t e p down p r i m a r y power and p e r m i t t h e use o f low v o l t a g e automat ic 
t r a n s f e r s w i t c h e s and t o s u p p l y c o n t r o l c i r c u i t s . S e l e c t commercia l 
equipment con forming t o t h e a p p l i c a b l e i n d u s t r y and e l e c t r i c a l 
s t a n d a r d s . S e l e c t a t r a n s f o r m e r r a t e d t o s u p p l y the r e q u i r e d i n p u t 
KVA t o t h e equipment c o n t i n u o u s l y w i t h o u t t h e t r a n s f o r m e r o v e r h e a t i n g . 

c . F u e l S torage T a n k . 

(1) P r o v i d e the f u e l s t o r a g e tank w i t h a f u e l gauge f o r the eng ine 
g e n e r a t o r s e t . S e l e c t a tank w i t h c a p a c i t y adequate t o p r o v i d e 
r e l i a b l e o p e r a t i o n f o r t h e minimum p e r i o d o f t ime e s t a b l i s h e d 
b y usage o f t h e s t a n d b y equipment and s e r v i c i n g f a c i l i t i e s . 
I f no emergency o p e r a t i n g p e r i o d s a re e s t a b l i s h e d l o c a l l y , 
p r o v i d e adequate f u e l tank c a p a c i t y , f o r a t l e a s t 24 h o u r s 
c o n t i n u o u s o p e r a t i o n . When s e l e c t i n g a p a r t i c u l a r s i z e , 
c o n s i d e r the t ime r e q u i r e d t o r e p l e n i s h t h e f u e l s u p p l y , t h e 
a v a i l a b i l i t y o f f u e l , t h e a c c e s s i b i l i t y o f f u e l under a d v e r s e 
wea ther c o n d i t i o n s , f u e l r e q u i r e d f o r maintenance t e s t runs 
(paragraph 10c ) , and t h e f r e q u e n c y o f maintenance I n s p e c t i o n s 
o f the f u e l t ank and s u p p l y . 

(2) S e l e c t a f u e l tank t h a t meets t h e r e q u i r e m e n t s o f t h e N a t i o n a l 
F i r e P r o t e c t i o n A s s o c i a t i o n (HFPA.) and l o c a l c o d e s . P r o v i d e 
f u e l l i n e s f rom t h e eng ine g e n e r a t o r s e t t o the tank as r e q u i r e d 
b y the e q u i p m e n t ' s d e s i g n . P r o v i d e a n a u x i l i a r y tank (day tank ) 
and a t r a n s f e r pump as r e q u i r e d . S t o r a g e and a u x i l i a r y tanks 
s h o u l d be v e n t e d i n accordance w i t h NFPA c o d e . 

(3) A t y p i c a l f u e l consumpt ion f o r a d i e s e l eng ine d r i v e n g e n e r a t o r 
s e t i s 2 . 5 g a l l o n s p e r k i l o w a t t p e r 24 -hour t ime p e r i o d at 
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r a t e d l o a d . A t y p i c a l f u e l consumpt ion f o r a g a s o l i n e e n g i n e 
d r i v e n g e n e r a t o r s e t i s k.O g a l l o n s p e r k i l o w a t t p e r 2k-hour 
t ime p e r i o d at r a t e d l o a d . 

d . Mounting Pads . I f r e q u i r e d , p r o v i d e a mount ing pad ( f o u n d a t i o n ) 
f o r t h e eng ine g e n e r a t o r se t i n accordance w i t h t h e m a n u f a c t u r e r ' s 
i n s t r u c t i o n s and the p l a n s f o r t h e i n s t a l l a t i o n . I f r e q u i r e d , 
p r o v i d e r e s i l i e n t o r shock mounts o r i s o l a t e d base t o c o n t r o l 
v i b r a t i o n and n o i s e . 

e . Condu i t and W i r i n g . P r o v i d e a l l c o n d u i t and w i r i n g i n t h e v a u l t o r 
eng ine g e n e r a t o r s h e l t e r I n accordance w i t h t h e r e q u i r e m e n t o f t h e 
n a t i o n a l E l e c t r i c a l Code and l o c a l c o d e s . 

f . R a d i a t o r A i r D u c t , P r o v i d e , I f r e q u i r e d , an a i r duct f r o m t h e 
e n g i n e r a d i a t o r t o a w a l l o p e n i n g . T h e a i r i n t a k e s h o u l d be adequate 
f o r p r o p e r o p e r a t i o n and c o o l i n g o f t h e equ ipment . 

g . S w i t c h b o a r d . 

(1) P r o v i d e a s w i t c h b o a r d w i t h t h e e n g i n e g e n e r a t o r s e t . T h i s 
equipment has p r o v i s i o n s t o s w i t c h t h e r e g u l a t o r ' s i n p u t f r o m 
t h e pr ime power s o u r c e t o t h e s t a n d b y e n g i n e g e n e r a t o r w i t h i n 
t h e r e q u i r e d t ime i n t e r v a l a f t e r power f a i l u r e i s d e t e c t e d . 
Use a t l e a s t a v o l t a g e s e n s i n g d e v i c e t o d e t e c t a power f a i l u r e . 
When pr ime power i s r e s t o r e d , t h e i n p u t t o t h e r e g u l a t o r i s 
s w i t c h e d f r o m t h e s tandby power s o u r c e t o t h e pr ime power s o u r c e . 
T h e au tomat ic t r a n s f e r s w i t c h meets t h e per formance r e q u i r e m e n t s 
o f F A A - E - 2 2 0 ^ a . T h i s t y p e o f au tomat ic s w i t c h used w i t h the 
eng ine g e n e r a t o r i s a c c e p t a b l e f o r C o n f i g u r a t i o n "B" i n s t a l l a ­
t i o n s . 

(2) T h e s w i t c h b o a r d s h o u l d i n c l u d e s a f e t y d e v i c e s c o n s i s t i n g o f 
low o i l c u t o u t , h i g h t e m p e r a t u r e c u t o u t , o v e r c r a n k c u t o u t , and. 
o v e r s p e e d c u t o u t . The s w i t c h b o a r d s h o u l d a l s o i n c l u d e i n d i c a ­
t o r s such as a v o l t m e t e r , ammeter, o i l p r e s s u r e i n d i c a t o r , and 
w a t e r t e m p e r a t u r e i n d i c a t o r . 

(3) P r o v i d e a b y p a s s s w i t c h as i n d i c a t e d i n f i g u r e 3 t o p e r m i t 
r u n n i n g the e n g i n e g e n e r a t o r o n manual s t a r t - s t o p t o f a c i l i t a t e 
s e r v i c i n g . The b y p a s s s w i t c h meets t h e r e q u i r e m e n t s o f 
FAA-E-2083a, 
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7. I N S T A L L A T I O N . 

a . C o n f i g u r a t i o n " A " . 

(1) E n g i n e G e n e r a t o r Set and A c c e s s o r i e s . I n s t a l l the eng ine 
g e n e r a t o r and i t s a c c e s s o r i e s i n accordance -with the manufac­
t u r e r ' s i n s t r u c t i o n s and the p l a n s f o r the i n s t a l l a t i o n . The 
comple ted i n s t a l l a t i o n s h o u l d meet a l l r e q u i r e m e n t s o f the 
n a t i o n a l E l e c t r i c a l Code and l o c a l c o d e s , A t y p i c a l i n s t a l l a ­
t i o n i s shown i n f i g u r e k, 

(a) A i r I n t a k e . P r o v i d e access t o an adequate q u a n t i t y o f 
a i r f o r t h e i n t a k e o f the e n g i n e g e n e r a t o r . A t y p i c a l 
a i r I n take s y s t e m i s shown i n f i g u r e k. A w i n d b a f f l e 
fence o r o t h e r s u i t a b l e p r o v i s i o n may be i n s t a l l e d t o 
reduce t h e back p r e s s u r e imposed on the e n g i n e g e n e r a t o r . 

(b) E x h a u s t S y s t e m . 

1 Suppor t t h e e x h a u s t p i p e when i t i s i n s t a l l e d t h r o u g h 
a w a l l . Where m e t a l p l a t e s o r m e t a l s l e e v e s a re 
r e q u i r e d , use a l a y e r o r l a y e r s o f f i r e p r o o f v i b r a t i o n 
a b s o r b e n t m a t e r i a l c o n f o r m i n g t o F e d e r a l S p e c i f i c a t i o n 
HH-I-570. T h i s m a t e r i a l i s a t l e a s t l / 8 - i n c h t h i c k . 
I f the e x h a u s t p i p i n g and m u f f l e r a re no t p r o t e c t e d , 
p a i n t them w i t h heat r e s i s t a n t aluminum p a i n t conforming 
t o F e d e r a l S p e c i f i c a t i o n T T - R - 2 8 . 

2 When the e x h a u s t p i p e t e r m i n a t e s i n a v e r t i c a l d i r e c t i o n , 
~ I n s t a l l an e x h a u s t p i p e r a i n cap u n l e s s o t h e r w i s e 

s p e c i f i e d . 

(c) B a t t e r i e s , B a t t e r y C h a r g e r , and B a t t e r y Rack. I n s t a l l the 
b a t t e r i e s , b a t t e r y c h a r g e r , and b a t t e r y rack at the l o c a ­
t i o n i n d i c a t e d i n the p l a n s f o r the i n s t a l l a t i o n . P lace 
the e l e c t r o l y t e i n the b a t t e r y c e l l s a f t e r the b a t t e r i e s 
a re i n t h e i r f i n a l p o s i t i o n . 

(2) F u e l S t o r a g e Tank and L i n e s . I n s t a l l the f u e l s t o r a g e tank 
and l i n e s and a u x i l i a r y tank (day tank ) i n accordance w i t h the 
equipment m a n u f a c t u r e r ' s i n s t r u c t i o n s , NFPA c o d e , and l o c a l 
code r e q u i r e m e n t s . Loca te the tanks a t the p l a c e i n d i c a t e d i n 
the p l a n s . 

(3) T r a n s f o r m e r . I n s t a l l the s t e p - u p t r a n s f o r m e r at the l o c a t i o n 
i n d i c a t e d i n the p l a n s . Make c o n n e c t i o n s t o the t r a n s f o r m e r i n 
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accordance -with the equipment m a n u f a c t u r e r ' s i n s t r u c t i o n s . 

(k) Mounting P a d s . I n s t a l l t h e mount ing pad at t h e l o c a t i o n 
i n d i c a t e d i n the p l a n s . The s i z e and c o n s t r u c t i o n o f t h e pad 
are as s p e c i f i e d i n t h e p l a n s f o r t h e i n s t a l l a t i o n . 

(5) S w i t c h b o a r d . I n s t a l l t h e s w i t c h b o a r d a t t h e l o c a t i o n I n d i c a t e d 
i n t h e p l a n s . A t y p i c a l l o c a t i o n o f t h i s equipment i s shown 
i n f i g u r e k. The i n s t a l l a t i o n s h a l l meet a l l a p p l i c a b l e code 
r e q u i r e m e n t s . 

(6) C o n d u i t and W i r i n g . I n s t a l l c o n d u i t and w i r i n g i n accordance 
w i t h the N a t i o n a l E l e c t r i c a l Code and l o c a l code r e q u i r e m e n t s . . 

b . C o n f i g u r a t i o n " B " . The C o n f i g u r a t i o n "B" power f o r non-PAA a i r p o r t 
l i g h t i n g systems i s n o r m a l l y i n s t a l l e d b y the u t i l i t y company(s ) ; 
h o w e v e r , assurance s h o u l d be o b t a i n e d t h a t t h e i n s t a l l a t i o n w i l l 
meet t h e c o n f i g u r a t i o n and d e s i g n r e q u i r e m e n t s o f paragraphs kh and 
5b, r e s p e c t i v e l y . 

c . C o n f i g u r a t i o n " C " . T h e r e a re no p r o v i s i o n s f o r t h e i n s t a l l a t i o n o f 
s t a n d b y power w i t h t h i s c o n f i g u r a t i o n . However , C o n f i g u r a t i o n "A" 
o r "B" i s encouraged f o r a l l v i s u a l a i d s where i t can be p r o v i d e d 
at a r e a s o n a b l e c o s t . See F i g u r e 6 f o r a t y p i c a l e l e c t r i c a l l a y o u t . 

8. INSPECTION. 

a . S y s t e m . Check the e l e c t r i c a l c o n f i g u r a t i o n o f the sys tem t o 
de te rmine i f the d e s i g n r e q u i r e m e n t s o f t h i s a d v i s o r y c i r c u l a r are 
a p p l i e d . 

b . E n g i n e G e n e r a t o r S e t . 

(1) I n s p e c t t h e e n g i n e g e n e r a t o r s e t and i t s a c c e s s o r i e s t o o b t a i n 
assurance t h a t t h e equipment I s i n s t a l l e d i n accordance w i t h 
the equipment m a n u f a c t u r e r ' s i n s t r u c t i o n s . 

(2) Check t h e mount ing o f t h e e n g i n e and g e n e r a t o r t o de termine i f 
the equipment I s s e c u r e l y mounted . 

(3) Check a l l p i p e s , c o n d u i t s , and a c c e s s o r i e s t o de termine i f each 
i t e m i s s e c u r e l y f a s t e n e d . 

(k) Check a l l w i r i n g t o d e t e r m i n e I f i t i s c o r r e c t and t h a t a l l 
c o n n e c t i o n s a re s e c u r e . 
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c . F u e l S torage Tank and L i n e . I n s p e c t t h e f u e l s t o r a g e t a n k , 
a u x i l i a r y tank (day t a n k ) , and l i n e s t o de termine i f the equipment 
i s p r o p e r l y i n s t a l l e d and t h a t t h e r e a re no f u e l l e a k s . 

d . B a t t e r i e s . Check a l l c o n n e c t i o n s t o de termine i f t h e y a re secure 
and t h a t t h e e l e c t r o l y t e i n t h e b a t t e r y c e l l s i s a t t h e p r o p e r 
l e v e l . 

e . Output V o l t a g e . Check t h e o u t p u t f r o m t h e e n g i n e g e n e r a t o r s e t t o 
determine i f the v o l t a g e i s adequate f o r the r e g u l a t o r ' s i n p u t 
power and c o n t r o l c i r c u i t s . Make t h i s check p r i o r t o c o n n e c t i n g 
t h e r e g u l a t o r t o the e n g i n e g e n e r a t o r s e t . 

9. T E S T S . 

a . E n g i n e G e n e r a t o r Set and S w i t c h b o a r d . 

(1) Conduct t e s t s recommended i n t h e m a n u f a c t u r e r ' s i n s t r u c t i o n s . 

(2) T e s t t h e i n s t a l l a t i o n b y o p e r a t i n g t h e s y s t e m c o n t i n u o u s l y f o r 
a t l e a s t one h o u r . I n a d d i t i o n , s i m u l a t e a t l e a s t 10 power 
f a i l u r e s and check t h e s t a r t i n g t i m e o f t h e e n g i n e g e n e r a t o r 
equ ipment . Check t h e o p e r a t i o n o f a l l s a f e t y and I n d i c a t i n g 
d e v i c e s s p e c i f i e d i n p a r a g r a p h 6g. 

(3) T e s t t h e o p e r a t i o n o f t h e b y p a s s s w i t c h . 

(4) T e s t t h e o p e r a t i o n o f components used t o o b t a i n an automat ic 
t r a n s f e r o f power f r o m t h e pr ime s o u r c e t o t h e s t a n d b y e q u i p ­
ment . 

b . B a t t e r i e s . T e s t t h e b a t t e r i e s t o d e t e r m i n e I f the s p e c i f i c g r a v i t y 
i s w i t h i n t h e range recommended b y the m a n u f a c t u r e r . 

10. MMMTEHAMCE. 

a . G e n e r a l . The equipment m a n u f a c t u r e r s i s s u e s p e c i f i c i n s t r u c t i o n s 
f o r t h e i r eng ine g e n e r a t o r equ ipment . These i n s t r u c t i o n s c o n t a i n 
i n f o r m a t i o n o b t a i n e d t h r o u g h e x p e r i e n c e and t h e y a re p r o v i d e d t o 
a s s u r e r e l i a b l e and e f f i c i e n t s e r v i c e f r o m the equ ipment . I n v i e w 
o f t h i s , the i n s t r u c t i o n s s h o u l d be r e a d , u n d e r s t o o d , and f o l l o w e d . 
O n l y q u a l i f i e d p e r s o n n e l s h o u l d be a l l o w e d t o m a i n t a i n the eng ine 
g e n e r a t o r s e t and i t s a c c e s s o r i e s . 

b . E n g i n e G e n e r a t o r S e t . P e r f o r m . p r e v e n t i v e maintenance o n t h e eng ine 
g e n e r a t o r s e t i n accordance w i t h equipment m a n u f a c t u r e r s ' i n s t r u c ­
t i o n s . 
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c. Operational Check. Unless otherwise specified, make a weekly opera­
tional check of the engine generator and associated equipment by 
operating the emergency system for one hour minimum, while it is 
supplying power to the lighting systems, preferably at maximum 
brightness. Since the engine generator feeds the lighting system 
rather than a load bank, coordinate all operational checks with 
tower personnel. 

d. Vault or Shelter. Keep the enclosure housing, the engine generator 
set, and its accessories, clean and uncluttered to prevent dirt 
from accumulating in control compartments and to allow equipment to 
be accessible at all times. Mount legible warning signs in conspic­
uous locations. 

e. Tank and Fuel Line. Check fuel tank covers and fuel line after 
each refueling to determine that these components are secure and 
that there are no fuel leaks. 

f. Spare Parts. Stock adequate spare parts for miantenance purposes. 
Use the manufacturer's instructions as a guide concerning maintenance 
spares. 

g. Log. Keep of log of engine generator operating hours (or provide an 
elapsed time meter) and a record of maintenance work performed on 
the equipment. 

h. Fuel Supply. Establish a regular schedule for checking fuel supply. 
The regularity should be established on the basis of the type 
facility, location of the engine generator sets, and location of 
fuel supply. For example, thought must be given those locations 
where near Category II minimums exist for several days at a time. 

1 1 . REDUCING ELECTRICAL POWER INTERRUPTIONS. The sections of Order 6950.11A, 
pertaining to non-FAA airport lighting systems, are applicable to this 
circular. 

a. Outages. 

(l) Excessive facility outage time and preventable interruptions to 
electrical power service have occurred at many locations due to 
failure or malfunction of electrical distribution systems, 
standby power equipment, and power and control cables. These 
failures have often been compounded by a lack of system 
familiarity of on-duty personnel. Other power interruptions 
and instances of unacceptable facility outage time have been 
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caused by the unavailability of qualified technical maintenance 
personnel -who could rapidly diagnose the cause of an electrical 
power failure and take quick corrective action to restore 
service. Some failures have been due to power system defi­
ciencies not previously recognized or reported. Delays in 
restoration of power service have often been caused by lack 
of updated "as-built" drawings which correctly depict electrical 
distribution systems, switching equipment, emergency power 
equipment, and cable routing associated with the affected 
facility. Other delays in restoration of service have been 
due to time involved for maintenance personnel to obtain keys 
to gain access to locked areas such as engine generator build­
ings, pover vaults, substations, etc Other failures and 
service interruptions have been caused by construction crews 
accldently cutting power or control cables to facilities. 

(2) Facility outages and delays in restoration of power service 
caused by the problems outlined above can be minimized by 
properly trained, competent, on-duty technical maintenance 
personnel who are familiar with local electrical power systems. 
They must have the technical knowledge and capability to 
properly analyze and correct or prevent power system problems. 

b. Federal Power Commission. Order 695O.IIA takes into consideration 
the possibility of a power shortage which has been pointed out by 
the Federal Power Commission and has already affected certain areas 
of the Nation. The Federal Power Commission has indicated that the 
electrical power shortage will continue into the next several years. 
In the event a shortage of electric energy should develop, the 
National Electric Reliability Council reports that the following 
steps may be taken by the power companies. 

(1) Make full use of interconnection capacity to deliver additional 
power to the affected area. 

(2) Reduce the use of electricity by the affected pover industry 
itself. 

(3) Drop interruptible loads in accordance with provision(s) of 
contracts. 

(4) Request large Industrial power users to reduce their nonessential 
load. 

(5) Reduce generated output voltage (not more than 5#)» 

Par 1 1 
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(6) C u r t a i l s y s t e m l o a d b y s e l e c t i v e l y d r o p p i n g l o a d s . The f i r s t 
t o be dropped -would be i n d u s t r i a l u s e r s , i f t h i s i s i n a d e q u a t e , 
p a r t s o f s e r v i c e a reas c o u l d be cu t o f f f o r s h o r t p e r i o d s o f 
t ime a l t e r n a t e l y . S e r v i c e t o e s s e n t i a l p u b l i c f a c i l i t i e s w i l l 
be m a i n t a i n e d . 

(7) A f u r t h e r p o s s i b i l i t y u n d e r s t u d y i s an o v e r a l l r e d u c t i o n i n 
f r e q u e n c y . Any r e d u c t i o n s h o u l d n o t e x c e e d .3 h e r t z . 
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19 Mar 71 AC 150/53^0-17A 

APPENDIX 1. BIBLIOGRAPHY 

1. Obtain copies of the following pbulications from the Department of 
Transportation, Distribution Unit, TAD-b8k.3, Washington, D.C. 20590. 

a. Advisory Circular 120-29, Criteria for Approving Category I and 
Category II Landing Minima for FAR 121 Operators. 

b. Advisory Circular I50/53I+5-IOB, Specification for L-828 Constant 
Current Regulator with Stepless Brightness Control. 

c. Advisory Circular I5O/53U5-II, Specification for L-812 Static 
Indoor Type Constant Current Regulator Assembly; 4KW and 7-̂ KWj 
with Brightness Control for Remote Operations. 

d. Advisory Circular 150/531*5-21, Specification for L-813 Static 
Indoor Type Constant Current Regulator Assembly; UKW and Tt^KW; 
for Remote Operation of Taxiway Lights. 

e. Order 6030.20A, Provision of Electrical Power for National Airspace 
Systems Facilities. 

f. Order 6950.11A, Reducing Electrical Power Interruptions at FAA 
Facilities. 

2. Obtain copies of FAA-E- series specification from the Federal Aviation 
Administration, Configuration Control Branch, FI -110, 800 Independence 
Avenue, S.W., Washington, D.C. 20590. 

a. FAA-E-2083a, Bypass Switch, Engine Generator. 

b. FAA-E-220^a, Engine Generator Sets, 5KW to 300KW. 

3. Copies of the following Federal specifications may be obtained from the 
Business Service Center of General Services Administration Regional 
Offices. 

a. HH-I-570, Insulation blanket, thermal (asbestos, for temperatures 
up to 1,000°F.). 

b. TT-P-28, Paint, aluminum, heat resisting (l,200°F.). 

c. WW-P-406, Pipe, steel (seamless and welded) (for ordinary use). 

k. Copies of the National Electrical Code and National Fire Code may be 
obtained from the National Fire Protection Association, 60 Batterymarch 
Street, Boston, Massachusetts 02110, for published prices. 
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Appendix 2 

APPENDIX 2 . CONTINUOUS POWER AIRPORTS 

A lbuquerque (ABO,) 
Andrew b AFB (ADW) 
A t l a n t a (ATL) 
B a l t i m o r e (BAL) 
Bismarck (BIS) 
Bo ise (BOI) 
Bos ton (BOS) 
Chicago (OBDj 
Ch icago (MDW) 
C h a r l o t t e (CLT) 
C i n c i n n a t i (CVG) 
C l e v e l a n d (CLE) 
D a l l a s (DAL) 
Denver (DEN) 
Des Moines (DSM) 
D e t r o i t (HEW) 
E l Paso (ELP) 
Grea t F a l l s (GTF) 
Hous ton (HOU) 
I n d i a n a p o l i s ( IND) 
J a c k s o n v i l l e (JAX) 
Kansas C i t y (MCl) 
L o s A n g e l e s (LAX) 
Memphis (MEM) 
Miami (MIA) 

Milwaukee (MKE) 
M i n n e a p o l i s (MSP) 
N a s h v i l l e (BNA) 
Newark (EWR) 
New O r l e a n s (MSY) 
New Y o r k (JFK) 
New Y o r k (LGA) 
Oklahoma C i t y (OKC) 
Omaha (OMA) 
O n t a r i o , C a l i f o r n i a (ONT) 
P h i l a d e l p h i a (PEL) 
P h o e n i x (PHX) 
P i t t s b u r g h ( P I T ) 
Reno (RNO) 
S a l t Lake C i t y (SLC) 
San A n t o n i o (SAT) 
San D iego (SAN) 
San F r a n c i s c o (SFO) 
S t . L o u i s (STL) 
S e a t t l e (SEA) 
Tampa (TPAj 
T u l s a (TUL) 
W a s h i n g t o n (DCA) 
Wash ing ton ( IAD) 
W i c h i t a ( I C T ) 
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A p p e n d i x 3 

CONSTANT CURRENT R E G U L A T O R S - 7 

PRIME-
NOTE; 
T R A N S F O R M E R S , DISCONNECTS, 
ISOLATION S W I T C H E S , 
P R O T E C T I V E D E V I C E S , POWER 
Q U A L I T Y SENSING D E V I C E S , 
E T C . NOT SHOWN. 

A-l ENGINE GENERATOR IN VAULT 
ENCLOSURE 

FEEDER IN C O N C R E T E E N C A S E D DUCT OR 
S T E E L CONDUIT , W I T H O U T S P L I C E S OR 
I N T E R M E D I A T E M A N H O L E S . 

PRIME- Ik-"" Ik-"" It 

• CONSTANT 
CURRENT 
REGULATORS 

E N G / G E N VAULT A- 2 ENGINE GENERATOR ADJACENT TO VAULT 
PRIME- K DUAL F E E D E R 

C O N S T A N T 
CURRENT 
REGULATORS 

E N G / G E N VAULT A-3 ENGINE GENERATOR REMOTE FROM VAULT 
CONSTANT 
CURRENT 
REGULATORS 

A-4 AGENCY PRIME POWER AT VAULT 
FIGURE 1A. CONFIGURATION "A" ELECTRICAL POWER 
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CONSTANT 
CURRENT 
REGULATORS 

B-i T R A N S F E R SWITCH AT VAULT 

PRIME AND A L T E R N A T E POWER SOURCE 

•FEEDER IN C O N C R E T E ENCASED 
DUCT OR S T E E L CONDUIT, 
WITHOUT SPLICES OR INTERMEDIATE 
MANHOLES 

C O N S T A N T 
CURRENT 

ENCLOSURE R E G U L A T O R S VAULT 

B - 2 T R A N S F E R SWITCH A D J A C E N T T O VAULT 

DUAL F E E D E R 

V 
V A U L T 

•CONSTANT 
C U R R E N T 
REGULATORS 

PRIME AND A L T E R N A T E POWER SOURCE 
B - 3 T R A N S F E R SWITCH REMOTE FROM V A U L T 

FIGURE I B . CONFIGURATION "B" ELECTRICAL POWER 
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INPUT POWER 

CONTROL 
CIRCUITS 

VOLTMETER ADEQUATE FOR 
HIGH VOLTAGE MEASUREMENTS. 
SEE NOTE 1, 
AMMETER 

CONSTANT CURRENT 
REGULATOR 

OUTPUT 
TO SERIES 
CIRCUIT 

TYPICAL CALCULATIONS 
Measured KVA 
a. Volts = 2400V 
b. Amperes = 17.OA 
c. KVA Input = Volts x Amperes 

1000 

NOTES: 

3. 

Only qualified personnel 
should take voltage and 
current measurements. 

Suitable meters should be 
used to take voltage and 
current readings. 

Power factor correcting 
capacitors ran be obtained 
in accordance with the 
regulator manufacturer's 
recommendations to raise 
the power factor above 0.7. 

2400 x 17.0 
1000 = 40.8KVA 

2. Calculated KVA 
a. KW = 30 
b. Efficiency = 0.92 (obtain this value from applicable 

advisory circular for regulator, e.g.. 
Specification L-828) 

c. Power Factor =0.7 (same as note for b. above) 
d. KVA Input = KW 30 = 46.6KVA 

Efficiency x Power Factor 0.92 x 0.7 

3. It is normal for the measured KVA to be less than the calculated 
KVA, however, the calculated KVA should be used for design 
purposes. The difference in the values can be caused by the 
regulator having a higher efficiency and power factor than 
the values used In the calculations or by the load on the 
regulator. 

FIGURE 2 . TYPICAL KVA INPUT REQUIREMENTS 
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CONTROL TOWER 
~2_ - S W I T C H T O S T A R T E N Q I N E - G E N E R A T O R W H E N 

C A T E G O R Y II W E A T H E R IS APPROACHING 

N O T E S : 
L TRANSFORMERS IN THE PRIME POWER 

AND THE REGULATOR INPUT CIRCUITS 
ARE NOT REQUIRED IF A SUITABLE 
HI6H VOLTAGE AUTOMATIC SWITCHING 
S Y S T E M IS USED. 

2. PROVIDE A B Y P A S S SWITCH TO 
PERMIT RUNNING THE ENGINE 
GENERATOR ON MANUAL S T A R T - S T O P 
TO FACILITATE SERVICING. S E L E C T A 
B Y - P A S S SWITCH IN ACCORDANCE 
WITH F A A - E - Z 0 8 3 0. 

3. THE RELAY SHOWN IN REGULATOR'S 
CONTROL CIRCUIT IS NOT REOUIREO 
IF ENGINE GENERATOR SET IS 

I DESIGNED TO OPERATE UNDER NO -
1 LOAD CONDITIONS. 

4. AT CATEGORY H LOCATIONS, U S E A 
REMOTE CONTROLLED SWITCH O N 
THE L-821 PANEL TO ACTIVATE THE 
CIRCUIT REQUIRED TO START T H E 
ENGINE- GENERATOR WHEN CATEGORY 
I I WEATHER IS APPROAHING.A R E D 
INDICATOR LIGHT ON THE L -821 
PANEL INDICATES "STANDBY ON " WHEN 
THE ENGINE-GENERATOR S E T I S 
RUNNING. 

5.IF HIGH VOLTAGE AND LOW VOLTAGE 
REGULATORS ARE S U P P L I E D BY A 
SINGLE ENGINE-GENERATOR,PROVIDE 
THE NECESSARY A C C E S S O R I E S AND 
SECTIONALIZE REQUIRED L O A D S FROM 
LOADS NOT TO BE S U P P L I E D STANDBY 
POWER. 

6. THE SEQUENCE OF OPERATION OF T H E 
SWITCHBOARD AND ENGINE - GENERATOR 
S E T IS IN A C C O R A N C E WITH 
MANUFACTURER'S RECOMMENDATIONS. 

FIGURE 3« TYPICAL WIRING DIAGRAM FOR CONFIGURATION "A" POWER 



ou t s ioe tat 
INTAKE TO 
ENGINE -
GENERATOR 
SET 

EQUIPMENT LAYOUT FOR CONFIGURATION "A* POWER 

1 THE SWITCHBOARD IS MOT REQUIRED TO BE 
MOUNTED ON THE ENGINE GENERATOR 
MOUNTING PAD IT MAY BE WALL MOUNTED 
OR INSTALLED AT ANY CONVENIENT LOCATION. 

2 TYPICAL FLOOR SPACES FOR A 37.5 KVA 
ENGINE GENERATOR SET WITH AUXILIARY 
EQUIPMENT ARE i2' WlOTM X 16' LENGTH 
AND 15' WIOTH X 17'LENGTH, RESPECTIVELY. 
SPACES FOR UNITS LARGER THAN 75 KVA 
SHOULD BE IN ACCORDANCE WITH 
MANUFACTURERS RECOMMENDATIONS 

PIPE 
HANGER -

EXHAUST -
PIPE WALL \ 
PLATE 

EXHAUST PlF»E SLOPE 
END 3 ' BELOW 
SEND 

OUTSIDE AIR EXHAUST OF 
ENGINE' GENERATOR S E T 

DETAIL "A" 

FIGURE k. TYPICAL EQUIPMENT LAYOUT FOR CONFIGURATION "A" POWER 



CONTROL TOWER 

REMOTE CONTROLLED 
PRIMARY OIL SWITCH 

rGANGED FUSED CUTOUT 
PRIME POWER - 2400 VOLTS AC 

TRANSFORMER, 

T ALTERNATE PRIME POWER i 
£400 VOLTS AC 1 

•TRANFORMERS 

LOW VOLTAGE 
TRANSFER SWITCH 

"^AUTOMATIC t 
TRANSFER 

NOTE: 
THE TRANSFORMERS SHOWN ARE NOT REQUIRED 
IF A SUITABLE HIGH VOLTAGE AUTOMATIC SWITCH­
ING SYSTEM IS USED. 

FIGURE 5 • T Y P I C A L WIRING DIAGRAM FOR CONFIGURATION "B" POWER 
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L-821 
CONTROL PANEL 

IN TOWER 

VAULT r PRIME 
POWER 

CONTROL 
CABLED 

-REMOTE CONTROLLED 
PRIMARY OIL SWITCH 

L-828 
d REGULATOR 

120 VOLT 60 Hz 
FROM SOURCE 
CONNECTED TO | TO PRIME 
PRIME POWER POWER 

CABLES 
TO SERIES 
CIRCUIT 

FIGURE 6. TYPICAL WIRING DIAGRAM FOR CONFIGURATION "C" POWER 
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APPENDIX 4. ENGINE GENERATOR EQUIPMENT PERFORMANCE REQUIREMENTS 

1. REFERENCED SPECIFICATION. Specification FAA-E-2204, Engine Generator 
Sets, 5KW to 300KW, may be used as a guide in selecting standby power 
equipment. Inasmuch as the requirements for airport lighting are not 
as rigid as those for supplying power to radar and communication 
facilities operated and maintained by our agency, the requirements in 
FAA-E-2204 may be modified as indicated in paragraph 2 below. 

2. MODIFICATION TO SPECIFICATION FAA-E-2204a PAGES 3-24: 

3. REQUIREMENTS 

3.1 Description 

Modify to permit transfer switches to be mounted on the wall instead 
of on the engine generator. 

3.2.2 Interchangeability 

Delete. Not applicable. 

3.2.4 Painting 

Modify to eliminate any certain color, to permit use of 
manufacturers * standard colors. 

3.2.7 Spare Parts 

Delete 

3*2.8 Nameplate and Serial Numbers 

Delete requirements for FAA standard nameplate. All other 
nameplates should be required. 

3.2.10 Instruction Book 

Delete all reference to Specification FAA-D-2160. 

3.3>2- Engine Description 

In the second paragraph, this specification states that the 
"Maximum brake horsepower and speed of the engine shall be as 
specified in the Classification Table, Figure 1 . " This 
Classification Table should be modified to delete the developed 
horsepower at synchronous speed and permit higher speed on the 
larger plants. 
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3 .3 .11 Governor and Frequency Regulation 

Close tolerances on frequency requirements may be relaxed. 
Standard commercial tolerance is acceptable. 

3.4.1 Generator 

Eliminate the requirement for parallel operation. 

3.4 .11 Load Test Jacks 

Load test jacks are not required and should be eliminated. 

3.4.13 Automatic Pover Transfer Equipment 

Modify this item to permit the transfer switch and equipment to 
be mounted on the vail adjacent to the engine generator. 

3 .4 .13 .1 Automatic Transfer Switch 

Modify to permit vail mounting. 

4. INSPECTION AMD TESTS 

5. PREPARATION FOR DELIVERY 

All reference to the tests and inspections shown in 4 .1 to 5 : 3 . 1 , 
pages 28-33 inclusive, should be deleted. However, the manufacturer 
should certify that the plant furnished will meet the above tests. 

Page 43 - CLASSIFICATION TABLE 

Develop HP at Synch. Speed 

Delete developed HP at synchronous speed. The manufacturer must 
supply an engine of sufficient horsepower rating to develop the 
full KVA rating of the plant. 

Maximum Speed RPM 

Increase all 1200 RPM to 1800 RPM. 
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