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S U B J E C T 5 SPECIFICATION FOFC L-846]ELECTRICAL WIRE FOR LIGHTING CIRCUITS 
TO BE INSTALLED IN AIRPORT PAVEMENTS 

1. PURPOSE. This circular describes the subject specification requirements 
and Is published by the Federal Aviation Agency for the guidance of the 
public. The use of this specification is required for project activity 
under the Federal-aid Airport Program. 

2. DESCRIPTION OF PIFBLTCATION. The specification requirements presented 
are for small diameter, thermoplastic insulated electrical wire with an 
overall polyamide (nylon) jacket to be installed in slots in pavements 
for circuits supplying in-runway lighting. 

3. APPLICABLE SPECIFICATIONS The following American Society for Testing and 
Materials (ASTM) specifications, military specifications, and Insulated 
Power Cable Engineers Association (IPCEA) publication of the issue in 
effect on date of application for qualification (paragraph 8), are 
applicable to this specification as referred to hereinafter. 

a . A S T M S p e c i f i c a t i o n f i . 

(1) B 3 - Soft or Annealed Copper Wire 

(2) B 8 - Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft 

(3) D 570 - Method of Test for Water Absorption of Plastics 

b. Military Specif ir.afi emu. 

(1) MIL-C-13777C - Cable, Special Purpose, Electrical 

(2) MIL-M-20693A - Molding Plastic, Polyamide (Nylon), Rigid 
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c . TPCKA S t a n d a r d s P u b l i c a t i o n . 

( 1 ) N o . S - 6 1 - 4 0 2 - T h e r m o p l a s t i c - i n s u l a t e d W i r e a n d C a b l e f o r t h e 
T r a n s m i s s i o n a n d D i s t r i b u t i o n o f E l e c t r i c a l E n e r g y 

d . C o n f l i c t s . 

( 1 ) I n t h e e v e n t o f c o n f l i c t b e t w e e n t h e a b o v e - m e n t i o n e d s p e c i f i ­
c a t i o n s a n d t h i s s p e c i f i c a t i o n , t h i s s p e c i f i c a t i o n s h a l l 
g o v e r n . S p e c i f i c a t i o n s a n d s t a n d a r d s a r e r e f e r r e d t o b y 
b a s i c number o r t i t l e . 

( 2 ) C o p i e s o f ASTM s p e c i f i c a t i o n s may be o b t a i n e d f r o m t h e A m e r i c a n 
S o c i e t y f o r T e s t i n g a n d M a t e r i a l s , 1 9 1 6 R a c e S t r e e t , 
P h i l a d e l p h i a 3 , P e n n s y l v a n i a , a t p u b l i s h e d p r i c e s . 

( 3 ) C o p i e s o f m i l i t a r y s p e c i f i c a t i o n s may be o b t a i n e d f r o m t h e 
Armed S e r v i c e E l e c t r o - S t a n d a r d s A g e n c y , F o r t M o n m o u t h , 
New J e r s e y . 

( 4 ) C o p i e s o f IPCEA s t a n d a r d s p u b l i c a t i o n may be o b t a i n e d f r o m t h e 
I n s u l a t e d P o w e r C a b l e E n g i n e e r s A s s o c i a t i o n , 2 8 3 V a l l e y R o a d , 
M o n t c l a i r , New J e r s e y . 

MATERTAT, AND WORKMANfiHTP. T h e w i r e s h a l l be a f i r s t - g r a d e c o m m e r c i a l 
p r o d u c t , f r e e f r o m d e f e c t s i n m a t e r i a l a n d w o r k m a n s h i p w h i c h m i g h t 
a f f e c t e i t h e r l i f e o r p e r f o r m a n c e . M a t e r i a l s h a l l b e a s s p e c i f i e d 
h e r e i n a f t e r . 

T Y P E . O n l y one t y p e w i r e s h a l l b e c o n s i d e r e d u n d e r t h i s s p e c i f i c a t i o n , 
a n d i t s h a l l b e s i n g l e c o n d u c t o r w i r e w i t h 6 0 0 - v o l t t h e r m o p l a s t i c 
i n s u l a t i o n a n d a n o v e r a l l j a c k e t o f p o l y a m i d e . 

DETAIL REQUIREMENTS 

a . Conductors. 

(1) S t r a n d e d Conductors. A l l AWG s i z e s c o v e r e d b y t h i s s p e c i f i ­
c a t i o n s h a l l b e s t r a n d e d . C o n d u c t o r s s h a l l b e s t r a n d e d i n 
a c c o r d a n c e w i t h t h e a p p l i c a b l e s e c t i o n o f IPCEA S t a n d a r d s 
P u b l i c a t i o n N o . S - 6 1 - 4 0 2 f o r 6 0 0 - v o l t w i r e . T h e s t r a n d i n g 
s h a l l be C l a s s C (19 w i r e s ) . The min imum d i s t a n c e b e t w e e n 
j o i n t s i n t h e c o m p l e t e d c o n d u c t o r s h a l l be i n a c c o r d a n c e w i t h 
ASTM S p e c i f i c a t i o n B 8 . 

( 2 ) M a t e r i a l . E l e c t r i c a l c o n d u c t o r s s h a l l be s o f t d r a w n o r a n n e a l e d 
c o p p e r h a v i n g a n e l e c t r i c a l r e s i s t i v i t y n o t h i g h e r t h a n t h a t 
p e r m i t t e d b y ASTM S p e c i f i c a t i o n B 3 . 
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b . I n s u l a t i o n . T h e s i n g l e c o n d u c t o r w i r e s h a l l be i n s u l a t e d i t s 
e n t i r e l e n g t h w i t h p o l y v i n y l - c h l o r i d e i n s u l a t i o n m e e t i n g t h e 
d i m e n s i o n a l , e l e c t r i c a l , a n d p h y s i c a l r e q u i r e m e n t s s p e c i f i e d i n 
t h e a p p l i c a b l e s e c t i o n s o f IPCEA S t a n d a r d s P u b l i c a t i o n N o . S - 6 1 - 4 0 2 
a n d t h i s s p e c i f i c a t i o n f o r 7 5 ° C . g r a d e w i r e . T h e i n s u l a t i o n s h a l l 
b e o f c i r c u l a r c r o s s s e c t i o n a p p l i e d c o n c e n t r i c a l l y a b o u t t h e 
c o n d u c t o r and s h a l l f i t t h e c o n d u c t o r t i g h t l y . T h e i n s u l a t i n g 
compound s h a l l be f r e e f r o m p o r e s , s p l i n t e r s , a n d o t h e r d e f e c t s 
v i s i b l e t o t h e u n a i d e d e y e . T h e min imum a n d a v e r a g e t h i c k n e s s o f 
i n s u l a t i o n s h a l l be n o t l e s s t h a n v a l u e s i n T a b l e 1 o f t h i s 
s p e c i f i c a t i o n . 

c . Insulation Covering. No f i l l e r , b r a i d , t a p e , o r o t h e r c o v e r i n g 
b e t w e e n i n s u l a t i o n a n d j a c k e t s h a l l be s u p p l i e d . 

d . Jf lSkeiL, 

( 1 ) T h e p o l y v i n y l - c h l o r i d e i n s u l a t i o n s h a l l b e c o v e r e d w i t h a t i g h t , 
c o n t i n u o u s , e x t r u d e d p o l y a m i d e J a c k e t c o n f o r m i n g t o t h e 
d i m e n s i o n a l r e q u i r e m e n t s o f T a b l e 1 . T h e m e l t i n g p o i n t o f 
s p e c i m e n s o f t h e e x t r u d e d j a c k e t , e x c l u d i n g c o n d u c t o r a n d 
i n s u l a t i o n , s h a l l b e b e t w e e n 2 1 0 ° C . a n d 2 2 5 ° C . when t e s t e d 
i n a c c o r d a n c e w i t h M i l i t a r y S p e c i f i c a t i o n M I L - C - 1 3 7 7 7 C . T h e 
j a c k e t s h a l l b e a b l a c k , w e a t h e r - r e s i s t a n t g r a d e o f n y l o n , and 
i t s h a l l m e e t a l l r e q u i r e m e n t s o f a b s o r b e n c e a n d c a r b o n c o n t e n t 
t e s t s s p e c i f i e d i n M i l i t a r y S p e c i f i c a t i o n M I L - M - 2 0 6 9 3 A . 

( 2 ) The m o i s t u r e a b s o r p t i o n o f t h e j a c k e t s h a l l n o t e x c e e d 0 . 5 % 
w h e n t e s t e d i n a c c o r d a n c e w i t h ASTM S p e c i f i c a t i o n D 5 7 0 . 

T A R T . E 1 

W i r e S i z e I n s u l a t i n g T h i c k n e s s J a c k e t T h i c k n e s s Maximum O.D. 
AWG I n I n c h e s I n I n c h e s I n I n c h e s 

M.iiL,_AY£ . M * n . S p o t ELUJ_,AY.&J 
M i n . S p o t 

14 0 . 0 2 0 0 . 0 1 7 0 . 0 0 6 0 . 0 0 4 0 . 1 4 0 
12 0 . 0 2 0 0 . 0 1 7 0 . 0 0 6 0 . 0 0 4 0 . 1 6 0 
10 0 . 0 3 0 0 . 0 2 5 0 . 0 0 6 0 . 0 0 4 0 . 2 1 0 

e . W i r e S u r f a c e M a r k i n g . A l l w i r e p r o d u c e d u n d e r t h i s s p e c i f i c a t i o n 
s h a l l b e I d e n t i f i e d by m a r k i n g s c o n t i n u o u s l y s p a c e d . T h e m a r k i n g s 
s h a l l b e p e r m a n e n t and o f a c o l o r t h a t w i l l p r o v i d e good c o n t r a s t 
w i t h t h e b l a c k j a c k e t . Such m a r k i n g s s h a l l n o t m a t e r i a l l y a f f e c t 
t h e s m o o t h n e s s o f t h e w i r e j a c k e t . T h e w i r e i d e n t i f i c a t i o n s h a l l 
g i v e t h e f o l l o w i n g i n f o r m a t i o n : 

P a r 6 
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( 1 ) M a n u f a c t u r e r ' s name o r t r a d e m a r k . 

( 2 ) C o n d u c t o r s i z e . 

( 3 ) V o l t a g e r a t i n g . 

( 4 ) I d e n t i f i c a t i o n : FAA L - 8 4 6 . 

( 5 ) Y e a r o f m a n u f a c t u r e . 

( 6 ) A d d i t i o n a l i n f o r m a t i o n may be i n c l u d e d i f t h e m a n u f a c t u r e r 
so d e s i r e s . 

7 . SAMPLES AND T E S T S . 

a . S a m p l e s . S a m p l e s o f i n s u l a t e d c o n d u c t o r s a n d c o m p l e t e d w i r e s h a l l 
be s u p p l i e d i n such l e n g t h s a n d q u a n t i t i e s a s r e q u i r e d f o r t h e t e s t s 
p e r f o r m e d a t t h e t e s t i n g l a b o r a t o r y . 

b . T e s t i n g . T h e w i r e a n d i t s c o n s t i t u e n t p a r t s s h a l l b e s u b j e c t e d t o 
t h e e l e c t r i c a l a n d p h y s i c a l t e s t s d e s c r i b e d b e l o w a n d t h e a p p l i c a b l e 
d e t a i l r e q u i r e m e n t s u n d e r p a r a g r a p h 6 . 

( 1 ) E l f t f t tr iea l TftfitR. 

( a ) AC H i g h V o l t a g e T e s t o n C o m p l e t e d W i r e . An AC h i g h 
v o l t a g e t e s t s h a l l b e c o n d u c t e d o n a l l w i r e a f t e r 
a p p l i c a t i o n o f t h e j a c k e t . T h e w i r e s h a l l w i t h s t a n d , 
f o r 5 m i n u t e s , a 6 0 - c y c l e v o l t a g e o f a p p r o x i m a t e l y 
s i n e w a v e f o r m whose v a l u e i s n o t l e s s t h a n 3 0 0 0 v o l t s 
r m s . T h e t e s t s h a l l b e c o n d u c t e d i n a c c o r d a n c e w i t h 
a p p l i c a b l e s e c t i o n s o f IPCEA S t a n d a r d s P u b l i c a t i o n 
N o . S - 6 1 - 4 0 2 . 

( b ) I n s u l a t i o n Res-I s t a n c e Tes t ; on. C o m p l e t e d W i r e . An 
i n s u l a t i o n r e s i s t a n c e t e s t s h a l l b e c o n d u c t e d on a l l 
w i r e a f t e r c o m p l e t i o n o f AC h i g h v o l t a g e t e s t . T e s t 
p r o c e d u r e s s h a l l be i n a c c o r d a n c e w i t h t h e a p p l i c a b l e 
s e c t i o n s o f IPCEA S t a n d a r d s P u b l i c a t i o n N o . S - 6 1 - 4 0 2 , 
a n d t h e v a l u e s o f i n s u l a t i o n r e s i s t a n c e s h a l l b e n o t 
l e s s t h a n t h o s e l i s t e d i n t h e a b o v e p u b l i c a t i o n . 

( c ) A c c e l e r a t e d W a t e r A b s o r p t i o n Requ-irsmsnts - E1gr;tr1f-a1 
Mftfhnri ( E M - 6 0 1 a t 7 5 ° C. ±1° C. T h i s t e s t s h a l l be i n 
a c c o r d a n c e w i t h a p p l i c a b l e s e c t i o n s o f IPCEA S t a n d a r d s 
P u b l i c a t i o n N o . S - 6 1 - 4 0 2 , anc* t h e i n c r e a s e i n c a p a c i t a n c e 
s h a l l n o t e x c e e d t h e f o l l o w i n g : 

P a r 6 
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1 t o 14 d a y s 3 . 0 % 
7 t o 14 d a y s 1 .57, 
14 t o 2 8 d a y s - 1.57. 

( d ) D i e l e c t r i c Re t e n d o n , . A d i e l e c t r i c r e t e n t i o n t e s t s h a l l 
b e c o n d u c t e d o n t h e i n s u l a t i o n o f t h e w i r e a s o u t l i n e d i n 
a p p l i c a b l e s e c t i o n s o f IPCEA S t a n d a r d s P u b l i c a t i o n 
N o . S - 6 1 - 4 0 2 . 

( 2 ) P h y s i c a l T e s t . T h e p h y s i c a l t e s t f o r t h e i n s u l a t i o n s h a l l be 
i n a c c o r d a n c e w i t h a p p l i c a b l e s e c t i o n s o f IPCEA S t a n d a r d s 
P u b l i c a t i o n N o . S - 6 1 - 4 0 2 , u n l e s s o t h e r w i s e s p e c i f i e d . 

( a ) P h y s i c a l a n d A g i n g R e q u i r e m e n t s . 

1 O r i g i n a l . 

T e n s i l e S t r e n g t h , M in imum 2 5 0 0 p s i 
E l o n g a t i o n a t R u p t u r e , M i n i m u m 2007. 

Z A f t e r Oven A ^ n g *t 121° C . f o r 16fl H o n r s . 

T e n s i l e S t r e n g t h , Min imum 90% o f O r i g i n a l V a l u e 
E l o n g a t i o n a t R u p t u r e , M i n i m u m 85% o f O r i g i n a l V a l u e 

1 C o l d R e n d . A t - 2 5 ° C . ± 1 ° C , 6 t u r n s ( o n e e v e r y 3 
s e c o n d s ) a r o u n d a m a n d r e l t w i c e t h e i n s u l a t e d d i a m e t e r , 
no c r a c k s . 

( b ) C r u s h i n g T e s t . A s a m p l e o f c o m p l e t e d w i r e s h a l l be p l a c e d 
i n a c o m p r e s s i o n m a c h i n e b e t w e e n t w o 2 - i n c h w i d e f l a t 
s t e e l p l a t e s m o u n t e d p a r a l l e l . T h e p l a t e s s h a l l be c l o s e d 
a t t h e r a t e o f \ i n c h p e r m i n u t e u n t i l c o n d u c t o r i s 
g r o u n d e d t o s t e e l p l a t e . Low v o l t a g e b u z z e r c i r c u i t may 
be e m p l o y e d . C o n s i d e r i n g 10 t r i a l s t h e a v e r a g e f o r c e 
r e q u i r e d t o c a u s e f a i l u r e s h a l l b e n o t l e s s t h a n 3 0 0 0 
p o u n d s . 

( c ) A h r f l s i n n T e s t . A s a m p l e o f c o m p l e t e d w i r e s h a l l be 
s u b j e c t e d t o a n a b r a s i o n t e s t o n a h o r i z o n t a l r e c i p r o c a t i n g 
t a b l e u n d e r s t e e l p l u n g e r s . T h e p l u n g e r s , V - s h a p e d , 
s m o o t h l y f i n i s h e d , and p o s i t i o n e d a t r i g h t a n g l e s t o t h e 
a x i s o f t h e s a m p l e , s h a l l e x e r t a p r e s s u r e o f t h r e e ( 3 ) 
pounds o n t h e w i r e w h i l e t h e m o t i o n o f t h e t a b l e i s 
a p p r o x i m a t e l y 3 0 c y c l e s p e r m i n u t e . One b a c k a n d f o r t h 
m o t i o n s h a l l b e c o n s i d e r e d one c y c l e . C o n s i d e r i n g 6 t r i a l s 
t h e m i n i m u m a v e r a g e number o f c y c l e s r e q u i r e d t o w e a r 
t h r o u g h t h e o u t e r j a c k e t a n d i n s u l a t i o n t o e x p o s e t h e 
c o p p e r c o n d u c t o r s h a l l be n o t l e s s t h a n 3 0 0 c y c l e s . 

P a r 7 
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8 . QTIAT.TFTCATTON 

a . T h e m a n u f a c t u r e r s h a l l f u r n i s h a s a m p l e , o r s a m p l e s , t o a d i s ­
i n t e r e s t e d t e s t i n g l a b o r a t o r y t o b e t e s t e d a s d e s c r i b e d i n 
p a r a g r a p h 7 t o o b t a i n c e r t i f i c a t i o n r e g a r d i n g t h e a b i l i t y t o 
m a n u f a c t u r e w i r e m e e t i n g t h e r e q u i r e m e n t s o f t h i s s p e c i f i c a t i o n . 
T h e d i s i n t e r e s t e d t e s t i n g l a b o r a t o r y s h a l l be a l a b o r a t o r y a c c e p t ­
a b l e t o t h e F e d e r a l A v i a t i o n A g e n c y , A i r p o r t s S e r v i c e , W a s h i n g t o n , D . C . 
2 0 5 5 3 . T h e m a n u f a c t u r e r s h a l l f u r n i s h two c o p i e s o f t h e t e s t i n g 
l a b o r a t o r y ' s r e p o r t s t o t h e A i r p o r t s S e r v i c e f o r r e v i e w a n d a p p r o v a l 
c o n s i d e r a t i o n . Upon a p p r o v a l o f t e s t r e p o r t s w h i c h show s a t i s f a c t o r y 
c e r t i f i c a t i o n o f c o m p l i a n c e , t h e A i r p o r t s S e r v i c e w i l l l i s t t h e name 
o f t h e q u a l i f i e d m a n u f a c t u r e r a n d a d e s c r i p t i o n o f t h e i r w i r e i n 
t h e " A p p r o v e d A i r p o r t L i g h t i n g E q u i p m e n t " p u b l i c a t i o n . T h e c o s t o f 
t h e t e s t i n g s h a l l be b o r n e b y t h e m a n u f a c t u r e r o f f e r i n g t h e m a t e r i a l 
f o r q u a l i f i c a t i o n . 

b . Q u a l i f i c a t i o n o f one AWG s i z e c o n d u c t o r w i l l be a c c e p t a b l e a s p r o o f 
o f c o m p l i a n c e f o r a l l o t h e r AWG s i z e s o f c o n d u c t o r s h a v i n g t h e same 
t y p e i n s u l a t i o n a n d t h e same v o l t a g e r a t i n g . A d e q u a t e l e n g t h s o f 
s a m p l e s , p l a i n l y m a r k e d a s t o v o l t a g e a n d c o n d u c t o r s i z e , s h a l l be 
f o r w a r d e d t o t h e t e s t i n g l a b o r a t o r y . 

c . A t a n y t i m e a f t e r a p p r o v a l h a s b e e n g r a n t e d u n d e r t h e a b o v e c o n d i ­
t i o n s , a c e r t i f i e d c o p y o f f a c t o r y t e s t r e p o r t s on t h e l a t e s t 
p r o d u c t i o n r u n o f a n y s i z e o f w i r e p r o d u c e d u n d e r t h i s s p e c i f i c a t i o n 
s h a l l b e made a v a i l a b l e b y t h e m a n u f a c t u r e r u p o n w r i t t e n r e q u e s t b y 
t h e F e d e r a l A v i a t i o n A g e n c y , A i r p o r t s S e r v i c e , W a s h i n g t o n , D . C . 2 0 5 5 3 . 

9 . HOW TO GET THTS PHBT.TCATTON. 

a . O r d e r a d d i t i o n a l c o p i e s o f t h i s c i r c u l a r f r o m : 

F e d e r a l A v i a t i o n A g e n c y 
D i s t r i b u t i o n U n i t , H Q - 4 3 7 
W a s h i n g t o n , D . C . 2 0 5 5 3 

b . I d e n t i f y t h e p u b l i c a t i o n I n y o u r o r d e r a s : 

FAA A d v i s o r y C i r c u l a r N o . 1 5 0 / 5 3 4 5 - 3 0 

S p e c i f i c a t i o n f o r L - 8 4 6 E l e c t r i c a l W i r e f o r L i g h t i n g C i r c u i t s 
t o be I n s t a l l e d i n A i r p o r t P a v e m e n t s 

D a t e d J u l y 5 , 1 9 6 3 

c . T h e r e j g no c h a r g e f o r t h i s p u b l i c a t i o n . 

A i r p o r t s S e r v i c e 

P a r 8 3200-M 


