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1. BACKGROUND . 
a. T e s t s ,  R e t r o r e f l e c t i v e  markers have been used f o r  s e v e r a l  y e a r s  

t o r k  the edges of highways and t o  mark t r a f f i c  l anes .  
t ype  of r e f l e c t o r  i s  inexpens ive ,  r e l a t i v e l y  e f f i c i e n t ,  and easy  t o  
i n s t a l l  on most paved su r faces .  T e s t s  were conducted at  t h e  
Nat iona l  Avia t ion  F a c i l i t i e s  Experimental  C e n t e r ,  A t l a n t i c  C i t y ,  
New Je r sey ,  t o  de termine  t h e  e f f e c t i v e n e s s  of t h e  markers i n s t a l l e d  
on runway t h r e s h o l d s  and c e n t e r l i n e s .  
and o t h e r  tests by FAA, an agency s e l e c t i o n  o r d e r  was i s s u e d  t o  
inco rpora t e  r e f l e c t i v e  markers f o r  a i r p o r t  runway c e n t e r l i n e s  i n  
t h e  Nat iona l  Airspace System, pursuant  t o  Sec t ion  312(c) of t h e  
Fede ra l  Avia t ion  A c t .  The tes t  r e p o r t s  i n d i c a t e d  t h a t  t h e  markers 
i n s t a l l e d  on runway t h r e s h o l d s  were no t  e f f e c t i v e ;  t h e r e f o r e ,  
t h re sho ld  markers are no t  inc luded  i n  t h i s  adv i so ry  c i r c u l a r .  

T h i s  

A s  a r e s u l t  of t h e s e  tests 

b. Appl ica t ion .  The i n s t a l l a t i o n  of r e f l e c t i v e  markers is no t  
mandatory. I n s t a l l  a system of markers where t h e r e  is a need 
t o  improve t h e  i d e n t i f i c a t i o n  of runway and taxiway c e n t e r l i n e s  
dur ing  hours  of darkness .  
runway and taxiway marking or l i g h t i n g - - t h e y  supplement these 
v i s u a l  a i d s .  The i n s t a l l a t i o n  of markers i n  seve re  snow areas 
might be i m p r a c t i c a l  because t h e  markers are no t  des igned  to 
wi ths t and  snowplow impact and snowbroom a b r a s i o n .  

R e t r o r e f l e c t i v e  markers do not  r e p l a c e  

2. CONFIGURATION. 

a. Runway C e n t e r l i n e  Marker. The system for  a i r p o r t  runways c o n s i s t s  
of a l i n e  of r e f l e c t i v e  markers cemented i n  p l a c e  a t  50-foot  
i n t e r v a l s .  D i sp lace  t h e  markers two f e e t  t o  the l e f t  or  r i g h t  of 
t h e  des igna ted  centerline of t h e  runway. Locate  t h e  markers i n  a 
s t r a i g h t  l i n e .  No "zigzagging11 i s  permi t ted .  A l l o w  a t o l e r a n c e  
of p l u s  o r  minus 10 pe rcen t  of t h e  l o n g i t u d i n a l  spac ing  t o  avoid 
undes i r ab le  s p o t s  such as r i g i d  pavement c o n s t r u c t i o n  joints .  Use 
clear (whi te )  markers on runway c e n t e r l i n e s  u n l e s s  c o l o r  coding  is 
s p e c i f i e d .  For  c o l o r  coding ,  proceed as s p e c i f i e d  below: 

(1) Runwavs Over 2.000 F e e t  But Less Than 6,000 Fee t .  P rov ide  
a l t e r n a t e  r ed  and whi te  markers from t h e  midpoint of t h e  
runway to  t h e  1,000-foot  p o i n t  and a l l  r e d  markers i n  t h e  
last 1,000-foot s e c t i o n  from the t h r e s h o l d ,  as viewed from 
t h e  landing  or takeoff  p o s i t i o n .  See F igu re  1 fo r  t h e  
c o n f i g u r a t i o n .  

P a r  1 
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(2) Runways 6,000 F e e t  and Longer. 
last 3,000-foot  s e c t i o n  so tha t  t h e  i n i t i a l  2 ,000-foot  
s e c t i o n  has alternate r e d  and w h i t e  markers  and t h e  last  
1,000-foot  s e c t i o n  has a l l  red  markers ,  as viewed from t h e  
landing  or t a k e o f f  p o s i t i o n .  
c o n f i g u r a t i o n .  

F u r n i s h  color coding i n  t h e  

See F i g u r e  2 f o r  t h e  

( 3 )  Displaced Thresholds .  Use blanked-out  markers i n  t h e  
d i r e c t i o n  of  aircraft approach i n  pavements denied  f o r  
landings .  I n  areas u s e a b l e  f o r  t a k e o f f s ,  u s e  color coding 
shown i n  F i g u r e s  1 and 2 .  

b. Taxiway C e n t e r l i n e  Markers. D i s p l a c e  t h e  g r e e n  r e f l e c t i v e  markers 
on  t h e  taxiway two f e e t  to  t h e  l e f t  or r i g h t  of  t h e  d e s i g n a t e d  
center l ine o f  t h e  taxiway. No "zigzaging" is p e r m i t t e d .  A l l o w  a 
t o l e r a n c e  o f  p l u s  or minus 10 p e r c e n t  of t h e  spac ing  to a v o i d  
u n d e s i r a b l e  s p o t s  such  as r i g i d  pavement c o n s t r u c t i o n  j o i n t s .  
F i g u r e  3 f o r  t y p i c a l  l a y o u t s .  

(1) Curve S e c t i o n s .  P l a c e  t h e  markers  so that  t h e  l e a d i n g  edges 

See 

of t h e  m a r k e r ' s  f a c e s  are a t  r i g h t  a n g l e s  to t h e  t a n g e n t  o f  
t h e  n e a r e s t  point of t h e  c u r v e  d e s i g n a t e d  as t h e  t r u e  c e n t e r -  
l i n e .  Space markers a t  25- foot  i n t e r v a l s  on c u r v e s  w i t h  a 
c e n t e r l i n e  r a d i u s  o f  125 t o  399 f e e t .  

(2) S t r a i g h t  S e c t i o n s .  P l a c e  t h e  r e f l e c t i v e  markers so t h a t  t h e  
l e a d i n g  edges of  t h e  r e f l e c t i v e  faces are a t  r i g h t  a n g l e s  to  
t h e  c e n t e r l i n e  of  t h e  taxiway. Space t h e  markers a t  50- foot  
i n t e r v a l s .  

(3) Long Radius  Taxi  E x i t s  Greater Than 1,200 F e e t .  Use t h e  
c o n f i g u r a t i o n  shown i n  F i g u r e  4. Space t h e  markers a t  50- foot  
i n t e r v a  Is. 

Normal Taxi  E x i t s .  Terminate  taxiway markers  a t  t h e  edge of  
runways. Do no t  ex tend  them w i t h i n  t h e  c o n f i n e s  o f  t h e  
runway. 

( 4 )  

( 5 )  Taxiway C r o s s i n g  Another Taxiway. Continue taxiway markers 
across t h e  i n t e r s e c t i o n  when a taxiway i n t e r s e c t s  and crosses 
a n o t h e r  taxiway. See F i g u r e  4 f o r  t y p i c a l  placement.  

P a r  2 
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3. EQUIPbENT AND MATERIAL. 

a. R e t r o r e f l e c t i v e  Markers. These markers conform t o  t h e  requirements 
of AC 150/5345-39. The bottom area of t he  marker i s  n o t  less than 
15 square inches and not nore than 50 square inches.  A l l  e x t e r i o r  
sur faces ,  except t h e  bottom, are smooth. The design of t h e  marker 
incorpora tes  r e t r o r e f l e c t o r s  i n  t w o  opposing f aces .  

b. Adhesive. The adhesive used t o  secure the  markers t o  t h e  pavement 
i s  a two-part epoxy s e a l a n t  furn ished  with the  markers. 

c. Temolate. Provide a template t o  a s su re  t h a t  t he  th i ckness  of t h e  
adhesive between the  bottom of t h e  marker and t h e  pavement is i n  
accordance with Paragraph 4d below. 

4. INSTALLATION. 

a. 

b. 

C. 

d. 

e. 

Leyout. Make a design drawing of t he  systems, i n d i c a t i n g  the  
dimensional layout  p r i o r  t o  placement of t h e  markers. 

Pavement Prepara t ion .  Dry t h e  pavement su r face  and remove o i l ,  
grease, d i r t  or loose p a r t i c l e s ,  o r  any o t h e r  material which would 
adversely a f f e c t  t h e  bond of t he  adhesive.  
sealer on concre te  by sandblas t ing ,  g r inding ,  o r  some o t h e r  method 
acceptable  t o  the  engineer.  

Adhesive. Mix t h e  adhesive (furnished with t h e  markers) i n  
accordance with t h e  manufacturer 's  i n s t r u c t i o n s .  
adhesive t h a t  becomes t o o  v iscous  t o  a l low press ing  t h e  marker 
i n  p lace  with t h e  adhesive f r e e l y  extruding at t h e  edges. 

Marker Placement. 
with a s u f f i c i e n t  quan t i ty  of adhesive.  
t h e  pavement with adhesive.  
applying pressure  on t h e  marker u n t i l  i t  i s  i n  f i r m  con tac t  with t h e  
pavement. P r i o r  t o  applying pressure ,  t he  th i ckness  of t he  adhesive 
is between 1/16 and 1/8 inch,  which i s  determined by t h e  use of 
template furn ished  o r  made. Remove excess  adhesive after the  marker t s  
i n  i t s  f i n a l  pos i t i on  and clean t h e  r e f l e c t t v e  faces  i f  necessary.  

Or ien ta t ion  and Alignment .  I n s t a l l  t h e  markers l eve l  with r e spec t  t o  
t h e  surrounding pavement. O r i e n t  t he  leading edge of t h e  r e f l e c t i n g  
face of t h e  marker perpendicular  t o  the  centerline of s t r a i g h t  
s ec t ions  of runways o r  taxiways. O r i e n t  t he  markers on curved 
sec t ions  of taxiways as shown i n  Figure 3. Take care i n  p lac ing  the  
markers because i r r e g u l a r i t i e s  i n  v e r t i c a l  o r  ho r i zon ta l  placement 
w i l l  a f f e c t  t he  amount of l i g h t  r e f l e c t e d  and reduce t h e  e f f e c t i v e -  
ness of t h e  marker. 

Remove any sur face  

Discard any 

Cover pavement area where t he  marker t s  t o  be placed 
F i l l  any i r r e g u l a r i t i e s  i n  

E l i m i n a t e  a l l  voids  i n  t h e  adhesive by 

Par 3 
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f .  In spec t ion .  I n s p e c t  t h e  r e f l e c t i v e  marker t o  determine if t h e  
equipment i s  i n s t a l l e d  i n  accordance w i t h  i n s t a l l a t i o n  requirements .  
Make f i n a l  checks  a t  n i g h t  w i t h  a l i g h t  source .  

5. MAINTENANCE. 

a. Cleaning.  Clean t h e  r e f l e c t i n g  s u r f a c e s  of t h e  markers i n  
accordance w i t h  t h e  marker manufac turer ' s  i n s t r u c t i o n s .  The 
r e g u l a r i t y  and t y p e  of c l e a n i n g  w i l l  be  d i c t a t e d  by t h e  weather 
c o n d i t i o n s  and t h e  l o c a t i o n  of t h e  markers. 
i n  t h e  touchdown zone areas of t h e  runway w i l l  r e q u i r e  f r equen t  
c l ean ing .  

Normally, markers 

b. Snowplows. I f  markers are i n s t a l l e d  i n  snow areas, do no t  h i t  
them wi th  snowplows and o t h e r  snow removal equipment. A d i r e c t  
c o n t a c t  of t h e  snowplow b lade  w i l l  damage t h e  markers. 

C .  Replacement. I n s p e c t  markers f r e q u e n t l y  and r e p l a c e  them i f  they  
are damaged or loose from t h e  pavement su r face .  I f  replacement is 
r e q u i r e d ,  f o l l o w  t h e  manufac turer ' s  i n s t a l l a t i o n  i n s t r u c t i o n s  and 
s t e p s  i n  Paragraph 4 o f  t h i s  c i r c u l a r .  

d. Spare Parts. Stock adequate  s p a r e  markers. Landings and t a k e o f f s  
of small p l a n e s  cause  l i t t l e  or no damage t o  r e f l e c t i v e  markers ;  
t h e r e f o r e ,  f e w  s p a r e s  are needed fo r  runways where t h e s e  aircraft 
o p e r a t e .  R e f l e c t i v e  markers o n  a c t i v e  runways wi th  heavy aircraft  
are s u b j e c t  to more damage; t h e r e f o r e ,  a d d i t i o n a l  s p a r e s  are 
requ i r ed .  

P a r  4 
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RUNWAY LENGTH 

1000' 1000' h 1000' h 1000' 

50 '2  2' TYP. SEE NOTE 2 

TYPICAL MARKERS FOR RUNWAYS 

o - Bidirectional runway centerline marker 
white both directions. 

r C)W - Centerline marker white (w) one 
direction ond red ( r )  Opposite 

w @ r  direction. 
- Bidirectionol runwoy centerline morker 

red both directions. 

NOTES - 
I. Al l  centerline morkers are offset 2' to right or le f t  of the runway centerline. 

2. Centerline markers may hove a longitudinol tolerance of 10 percent o f  the spacing to avoid undesireable 
locatiows. 

system installed from the mid-point of the runwoy to the 1000- foot point and all red markers in last 
1000 

3. Runway over 2000 feet but less than 6000 feet in length display on alternate red and white marker 

feet from the threshold, 0s viewed from the landing or takeoff position. 

4. The reflective markers show red only in the direction to indicab runwoy distance remoining.When 
viewed from opposite direction, these markers show white. 

FIGURE 1. TYPICAL MYOUT OF MARKERS FOR RUNWAYS OVER 
2,000 FEET BUT LESS THAN 6,000 FEET 
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RUNWAY LEW 
SYMBOLS 

o m o o o m m m  --t 0 - Bidirectionol runway centerline marker 
white both directions. 

I r o w -  Centerline marker white (w) one 
" @ direction and red ( r )  opposite 

direction. 
i 

r 2000' h h 1000' I 

50'22'TYRSEE NgTE 2 .. B" 

DETAIL " B "  

NOTES - 
I. A l l  centerline markers are offset 2' to the right or left o f  the runway centerline t o  ovoid undesireable locations 

2. Centerline markers moy have 0 longitudinal tolerance of  10 percent of the spacing to avoid undesireoble locations 

3. The last 3000 -foot to 1000- foot section of the runway centerline displays an alternate red and white pattern 

4. The last 1000 - f o o t  section of the runway centerline displays 011 red pattern. 

FIGURE 2. TYPICAL LAYOUT OF MARKERS FOR RUNWAYS 6,000 FEET AND LONGER 



W' SEE NOTE 2 

TYPICAL MARKERS FOR TAXIWAYS 

I .  Place markers on curved sections tongent to the centerline of the curve. Space morkers at 25- foot 
intervals on curves with a radius 125 - 399 feet. Space markers a t  50- foot intervals on curves 
with a centerline radius in excess of 399 feet .  

2. Place the reflecting face of the markers perpendicular to the centerline of the toxiwoy. Spoce the 

3. Select green bidirectional markers for taxiways. 

4. Place morkers at equal spaces. 

5. A longitudinal tolerance of 10 percent of the spacing is permitted to  ovoid undesireable locations. 

markers a t  50- foot intervals on stroight sections. 
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FIGURE 3 .  TYPICAL MARKERS FOR TAXIWAYS 
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NOTES: - 

I. Unidirecfional L-853 Type IV markers w i l l  normally - be used IM this application. 
WWAY CENTERLINE WARKERS 

DETAIL OF LIGHT LOCATIONS AT EXIT TAXIWAY 

BEGINNING 

2. The leading edge of the markers is "toed-in'to 
intersect the centerline at a paint approximately 
equal la  four times the spacing of marker5 on the 
curve pwtian,ond such spacing shall be measured 
along the chord of the curve. 

0 
b m 

- - - R M W A Y  

LONG RADIUS EXIT TAXIWAY ( TYPICAL) 

I 

FIGURE 4. XING RADIUS EXIT TAXIWAY (TYPICAL). 
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ADVISORY 
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DEPARTMENT OF TRANSPORTATION 
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SUBJECT: RUNWAY AND TAXIWAY EDGE LIGHTING SYSTEM 

1. PURPOSE. This advisory circular describes standards for the design, 
installation, and maintenance of runway and taxiway edge lighting 
system. 

2. CANCELLATIONS. The following advisory circulars are cancelled. 

a. AC 150/5340-138, High Intensity Runway Lighting System, dated 
March 24, 1973. 

b. AC 150/5340-15B, Taxiway Edge Lighting System, dated April 4, 1972. 

c. AC 150/5340-16B, Medium Intensity Runway Lighting System and 
Visual Approach Slope Indicators for Utility Airports, dated 
October 26, 1970. 

3. REFERENCES. Reference publications are listed in the Bibliography, 
Appendix 1. 

4. HOW TO OBTAIN THIS CIRCULAR. 
obtained, free of charge, from the Department of Transportation, 
Publications Section, TAD-443.1. Washington, D.C. 

Additional copies of this circular may be 

20590. 
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1. 

2. 

3. 

URPOSE. 
paragraph 2. 

w. 
for edge l i g h t s  have been changed to i n d i c a t e  t h i s  as a s tandard 
he igh t  w i t h  a l lowable increases for snow condi t ions .  
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pow To 0 BTAIN 'THIS CHANGE. 
t o  AC 150/5340-24, Runway and Taxiway Edge Light ing System, from t h e  
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Washington, D . C .  20590. 
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. INrRODUCTION. 

of airports during periods of d-ness and low visibility weather con- 
ditions. 
of the following systems: 

Edge lights are used to outline usable operational areas 

This circular covers standards for the design and installation 

Runways 

LIRL - low intensity runway lights 
MIRL - medium intensity runway lights 
HIRL - high intensity runway lights 

Taxiways 

LITL - low intensity taxiway lights 
MLTL - medium intensity taxiway lights 

2. SELECTION CONSIDERATIONS. The selection of a particular edge light 
should be based on the operational need in accordance with the following 
guidelines: 

* 
LIRL - for use on runways at visual flight rule (VlW airports 
MIRL - for use on VFR runways or runways having a nonprecision having no planned approach procedures 

instrument flight rule (IFR) procedure for either circling 
or straight-in approaches * 

HIRL - for use on runways having precision IFR approach 
procedures and for runways utilizing runway visual 
range (RVR) 

the runways 

either MIRL or HIRL on the runways 

LITL - for use on taxiways and aprons where LIRL is used on 
MITL - for use on taxiways and aprons on airports using 

3. RUNWAY EDGE LIGHT CONPIGURATIONS. A runway edge lighting system is a 
configuration of lights which define the lateral end longitudinal limits 
of the usable landing area. 
parallel to and equidistant from the runway centerline define the lateral 
limits. 
at each end of the area by straight lines of lights called threshold/ 
-way end lights which are  installed perpendicular to the lines 0: run- 
way edge lights. 

a. 

Two straight lines of lights which are 

The longitudinal limits of the usable landing area are defined 

Figure 1 depicts typical configurations. 

Color of LiEhts. 
except that yellow light is substituted for white lighfon the 
last 2,000 feet (610 m) of an instrument runway, or one-half the runway 
length,whichever is less, for indicating the caution zone. The 
yellow lights are intended for rollout information after landing 
and are installed on the runway end opposite the landing threshold. 
They are installed on both ends of a runway only when there is an 

The runway edge lights emit white (clear) light 

B 
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instrument approach to both ends. The lights in the caution zone 
emit yellow light in the direction facing the instrument approach 
threshold and white light in the opposite direction. The threshold 
lights emit green light toward the approach area while the runway end 
lights emit red light toward the runway. These lights are usually 
combined into one fixture and special lens or filters are used to 
give the desired light coverages. 

b. Location and Spacing. The runway edge lights are located on a line 
not more than 10 feet (3 m) from the edge of the full strength pave- 
ment which is designated for runway use. 
aircraft, it is usually advisable to install the lights at the maxi- 
mum distance to avoid possible damage by jet blasts. 
ports a distance of approximately 2 feet (0.6 m) is recommended. The 
longitudinal spacing of the lights-ghould not exceed 200 feet (61 m) 
and be located such that a line between light units on opposite sides 
of the runway is perpendicular to the runway centerline. The lights 
should be spaced as uniformly as possible with the threshold/runway 
end lights used as the starting reference points. Where a runway is 
intersected by other runways or taxiways, a semiflush light, type 
L-85OC as described in AC 150/5345-46, should be installed to main- 
tain the unCform spacing for HIRL's. For MtRL's and GIRL'S a single 
elevated edge light should be installed on the runway side opposite 
the intersection to avoid gaps in excess of 400 feet (122 m) where 
the matching of lights on opposite sides of the runway cannot be 
maintained as illustrated in ftgure 1. 

For runways used by jet 

For smaller air- 

c. Threshold and Runway End Lights. The combination threshold and run- 
way end lights are located on a line perpendicular to the extended 
runway centerline not less than 2 (0.6 m) nor more than 10 feet (3 m) 
outboard from the designated threshold of the runway. The designated 
threshold is the end of the pavement (surface) useful for aircraft 
operations. The lights are installed in tdo groups located symmet- 
rically about the extended runway centerline. For instrument runways 
each group of lights contains not less than 4 lights; for other run- 
ways, not less than 3 lights. In either case, the outermost light in 
each group is located in line with the runway edge lights. The other 
lights in each group are located on 10 foot (3 m) centers toward the 
extended runway centerline. 

d. Displaced Threshold. When the threshold is displaced from the * extremity of the runway, the threshold lights are h a t e d  outboard * 
fromthe runway. The innermost light of each group is located 
in line with the Line of runway edge lights, and the remaining lights 
are located outward, away from the runway, on 10-foot (3 m) centers 
on a Line perpendicular to the runway centerline. As the displaced 
runway area is usable for specific operations (takeoff, rollout, 
taxiing), runway edge lights are installed to delineate the outline 

lights are 360 degree red. 
* of thfs area as shown in figure 2. For this case, the runway end 
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D 

4. 

B 
* 

5. 

b 

e. Relocated lhreshold .  When t h e  threshold  is re loca ted  from the  
extremity of the  runway, t h e  threshold and runway end lights may be 
i n s t a l l e d  as descr ibed i n  paragraph 3c o r  3d .  'he method descr ibed 
i n  paragraph 3c is p re fe r r ed  and should be used except i n  those 
cases  where access t o  t h e  abandoned area is requi red  o r  where 
excessive c o a t s  would be encountered. 

TAXIWAY EDGE L I G H T  CINFIGURATIONS. 
f o r  taxiway edge l i gh t ing  are shown i n  figures 4 through 11. A l l  t a x i -  
way edge l i g h t i n g  f ix tu re s  emit blue l i g h t .  
loca ted  not  more than 10 feet ( 3  m )  from the  edge of t h e  f u l l  s t r e n g t h  
pavement on each s i d e  of the taxiway and spaced long i tud ina l ly  not 
more than 200 feet (61 m )  a p a r t  t o  de f ine  the  la teral  l i m i t s  o f  t he  
t ax i ing  paths .  On a s t ra ight  s e c t i o n  the l i g h t s  on oppos i te  s ides  
of the  taxiways are loca ted  on a l i n e  perpendicular  t o  t h e  taxiway 
c e n t e r l i n e .  
the  physical  l ayout  o f  t h e  taxiways. Closer spacing of t h e  lights 
should be provided on s h o r t  taxiway s e c t i o n s ,  curves ,  and entrances 
to taxiways from runways o r  aprons.  I n  l i e u  of s h o r t e r  spacing of the 
lights, t h e  lights may be supplemented by elevated L-853 r e f l e c t o r s .  
For low a c t i v i t y  a i r p o r t s ,  e leva ted  L-853 r e f l e c t o r s  may be used i n  
l i e u  o f  edge l i g h t s  f o r  o u t l i n i n g  taxiing areas. 
r e f l e c t o r s  should b e  spaced the same as taxiway edge l i g h t s .  
taxiway extends along t h e  edge o f  an apron,  t h e  l i g h t s  are loca ted  
as shown i n  figure 7 .  Use o f  taxiway l i g h t s  on curved s e c t i o n s  a t  
small  genera l  a v i a t i o n  a i r p o r t s  may be reduced as shown i n  t h e  t y p i c a l  
layout  of figure 10. Taxiway guidance s i g n s  are i n s t a l l e d  a t  runway- 
taxiway intersections to  d e f i n e  t h e  t h r o a t  or entrance i n t o  the  inter-  
s e c t i n g  taxiing rou te .  
aircraft ope ra t ions ,  o r  a t  small general u t i l i t y  a i r p o r t s ,  two 
taxiway l i g h t s  spaced as shown i n  figure 25 may be i n s t a l l e d  in s t ead  

'he b a s i c  conf igura t ion  requirements 

lhe l i g h t  f ix tures  are 

lhe long i tud ina l  spacing o f  t h e  lights is inf luenced by 

Where used, t h e  
When a 

Where taxiway signs would i n t e r f e r e  with 

o f  t he  s ign.  1 

SYSTEM DESIGN. Proper planning r equ i r e s  t h a t  t he  design of t h e  l i g h t i n g  
system be  coordinated with t h e  a i r p o r t  paving and drainage p lans .  
drainage design may inf luence  t h e  loca t ion  o f  cable duc t s  and t renches .  
Also, adequate condui ts  and d u c t s  should be provided p r i o r  t o  paving 
opera t ions  since they are very expensive t o  i n s t a l l  under e x i s t i n g  
paved areas. 

lhe 

a.  System Design Options.  Severa l  design op t ions  may be u t i l i z e d  as 
follows: 

(1) Base mounted l i g h t  u n i t s  (see paragraph 5b1 may b e  used on t h e  

(2 )  S take  mounted l i g h t  u n i t s  (see paragraph 5b) may b e  used on t h e  

(3)  S e r i e s  power c i rcui ts  (see paragraph 5c) may be used f o r  t h e  

H I R L ,  M I L ,  o r  MITL.  

HIR, MIL, L I R ,  M I % ,  or LI 'IL. 

H I R L ,  MIRL, o r  MIX. 
. 
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* ( 4 )  Parallel power circuits (see paragraph 5c) may be used for the 
MIRL, LIRL, MITL, or LITL. 

Select the required type of threshold/mway end light for the (5) 
MI€& (see paragraph 6a). * 

(6) Several control methods are available (see paragraph 5g). 

(7) The use of a counterpoise wire is optional (see paragraph 6h(4). 

b. Base Mounted or Stake Mounted Fixtures. The stake mounted method, in 
comparison to the base mounted method, costs less to install. Since 
the transformers, cables, and connectors are designed for direct earth 
burial, the underground system should provide years of fault-free service 
if properly installed. The base mounted installation is advantageous 
from a maintenance standpoint and provides added protection for the 
equipment. The stake mounted method can be used for either series on 
parallel circuits whereas the base mounted method ia normally used 
only with series circuits. 

Series or Parallel Circuits. 

(1) 

C. The advantages of the series circuit are: 

Uniform lamp brightness - all lamps receive the same operating 
current. 

Lower costs for longer runways - generally those over 4,000 feet 
in length. 

(2) 

The advantage of the parallel circuit is lower costs for shorter 
runways - generally all those of 4,000 feet or less. 

d. RVR Connections. Where runway visual range (RVR) equipment is to be 
installed, provide two No. 12 AWG wires for 120-volt control, or two 
No. 19 wires if 48-volt control is used, between the control tower and 
the vault. 
are made, to prevent the entrance of moisture. The wires in the vault 
connect to an interface unit provided with the RVR equipment. 
wires in the tower connect to RVR equipment. 
made by personnel responsible for the RVR in accordance with 
instructions provided with the system. 

The ends of the wires are taped or sealed, until connections 

The 
All connections are 

* e .  Use of Reflectors. For low activity general aviation airports, taxiway * 
lights can be augmented or replaced with L-853 elevated edge reflectors 
as described in AC 150/5345-39. 

f .  Brightness Steps. 

(1) The HIRL has five brightness steps as follows: 
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Percent Lamp 
Brightness Current (amps) 

100 6.6 
25 5.2 
5 4.1 

1.2 3.4 
0.15 2.8 

(2) The MIRL has three brightness steps as follows: 

Percent Series Systems Parallel Systems 
Brightness Lamp Current (amosl Lamp Voltage (volts1 

100 
30 
10 

6.6 
5.5 
4.8 

120 
85 
60 

(3) The LIRL and LITL have only one brightness step. 
three brightness steps, as for the MIRL, when installed using a 
series circuit and powered by an L-811 or L-812 regulator. When 
the MITL is installed using a parallel circuit, only one bright- 
ness step is required although it may be desirable to provide 
equivalent brightness steps as obtained with the series circuit. 
This may be accomplished by use of a variac, autotransformer, or 
other means. 

The MITL has 

g. Control Methods. Several control methods may be used including 
direct control or remote control. 
by use of land lines or by radio control using L-854 equipment as 
specified in AC 15015340-14. 
at any location served by a control tower, flight service station, 
or other manned offices where operation of the facility could be 
accomplished. Local control may be done by direct switching at the 
site or by using automatic control such as a photoelectric control 
device or astronomic time switch with provisions for switching from 
automatic to manual control. 
control are shown in figures 16 and 20. 
show typical applications for remote control of regulators. 

(1) Remote Control (120 Volts AC). 
remote control panel and the vault is not great enough to 
cause an excessive voltage drop in the control leads, use the 
standard control panel switches to operate the control relays 
directly. Operating relays supplying power to the regulators 
must have coils rated for 120 volts AC. Use No. 12 AWG control 
cable to connect the control panel to the power supply 
equipment in the vault. Calculate the maximum permissible 

Remote control may be accomplishe 

Remote control is strongly recommended 

Typical applications of direct 
Figures 17, 18,and 21(a) 

Where the distance between the 

1 
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RE LAY 

AUXILIARY 
RELAY 5000 

OHM 

PRIMARY AND 
BRIGHTNESS 

RELAYS 

separation between the control point and the vault by 
determining the control circuit line loss. 
characteristics are shown in the following table: 

Typical relay 

. 
SPST 120 95-75 0.024 70 

TYPICAL 
L-828 120 0.286 85 0.087 54 

Auxiliary Relay (120 Volts AC). Special low-burden pilot auxils 
iary relays, having proper coil resistance to reduce control 
current, may be used to obtain additional separation distance w1 
120-volt AC control circuits. It may be advantageous to use tht 
relays to expand existing 120-volt AC control systems. 
figure 21(b) for typical applications with an L-812 regulator. 

See 

Remote Control (48 Volts DC). An alternate method used where tht 
aiseance Detween the controi Dane1 and the vault would cause 
excessive control voltage drob is a low voltage (48-volt DC) 
control system. In such a system, sensitive pilot relays are 
activated by the remote control panel switches and, in turn, 
control the regulator relays through their contacts. 
a 25 pair, No. 19 AWG telephone cable can be used to connect 
the control panel to the pilot relays. 
details, see Advisory Circular 150/5345-3 and figure 21(c) of 
this circular. 

Normally, 

For typical application 
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6 .  EOUIPMENl' AND MATERIALS. 
specified herein shall be suitable for the intended use. 
equipment such as distribution transformers, oil switches, relays, etc., 
shall bear the Underwriters Label. 

Equipment and materials used which are not 
Electrical 

a. Liaht Fixtures. 
follows : 

Light fixtures shall conform to AC 150/5345-48 as 

System Liaht Fixture Type 
Threshold 

HLRL L-862 (1) L-862 

MIRL 

LIRL 

L-861 L-861SE 
L-861E (2) 

L-860 L-860E 

MITL L-861T 

LITL L-86GT 

(1) Use type L-8504 light fixtures conforming to AC 15015345-46 
where required for semiflush inatallations. 

For runways served by either a visual approach slope indicator 
(VASI), runway end identifier lights (REIL), medium approach 
light system (MALS), or lead-in lighting system (LDIN), the typc 
L-86lE light fixture may be used in lieu of the type L-861% 
light fixture. 

b. Isolation Transformers. Isolation transformers, for use in Series 

(2) 

circuits, shall be type L-830 conforming to AC 150/5345-47, and shall 
be of the proper rating. 

Cable Connectors. Cable connectors for use in series circuits shall 
be type L-823 conforming to AC 150/5345-26, figure 14. For parallel 
circuits, specify connectors in accordance with item L-108, paragraph 
108-2.4 of AC 150/5370-10 or eaual. 

housings shall be type L-857 conforming to AC 150/5345-42. 
(30 cm), type I is used for elevated light fixtures and a 15-inch 
(38 cm), type I1 is used for semifluah light fixtures. 

C. 

d. Light Base and Transformer Housings. Light base and transformer 
A 12-inch 

e. Regulators. Regulators for use with series circuits shall conform 
to AC 15015345-10, type L-828 for the HIRL and AC 15015345-18, 
type L-811 or AC 15015345-11, type L-812 for the MIRL. 
regulator is directly controlled whereas the L-812 and L-828 
regulators are remotely controlled. 
used for MITL series circuits. 

The L-811 

The L-812 regulator is generall: I 
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f. Control Panel. 
of AdVi80ry Circular 150/5345-3. The panel consists of a top panel 
plate and a housing. In addition, it has toggle Switches, terminal 
boards, and brightness controls,as required. The number of components 
to be mounted on the panel should be specified when the equipment is 
ordered. 

The remote control panel conforms to the requirements 

g. Auxiliary Relav Cabinet. An auxiliary relay cabinet assembly con- 

The assembly consists of an enclosure containing 
forming to Advisory Circular 150/5345-13 is required when 48-volt DC 
control is used. 
a DC power supply, control circuit protection, and 20 pilot relays. 

Cable. 

(1) Series Primary Circuit. Select specification L-824 cable in 

h. - 
accordance with AC 150/5345-7. 
will satisfy most operational requirements. No. 6 AWG, 5,000- 
volt cable should be used for long "homeruns" or with 20 ampere 
circuits. 

NO. 8 AWG, 5,000-volt cable 

(2) Parallel Primary Circuit. Select specification L-824, 600-volt 
single or double conductor cable in accordance with AC 150/5345-7 
or select 600 volt, stranded copper,single or double conductor 
cable, suitable for direct earth burial as specified in the 
National Electric Code and/or controlling local codes. 
AWG wire sizes that will provide the required lamp voltage within 
5 percent. 

current (AC), use control cable containing No. 12 AWG wire 
c-onforming to Advisory Circular 150/5345-7. 
@C) control circuits,.use cable containing No. 19 AWG wires 
that conform. to the requirements of Rural Electrification 
Administration Bulletin 345-14 or 345-67. 

Specify 

(3) Control Circuits. For control circuits using alternating 

For direct current 

(4) Counterpoise Wire. If required, select counterpoise wire, No. 8 
AWG, conforming to the requirements of paragraph 108-2.2 or 
108-2.3 of AC 150/5370-10. 

i. Duct and Conduit, Duct and/or conduit shall conform to the require- . 
ments of paragraph 110-2 of AC 150/5370-10. 

j. Concrete. Concrete shall conform to the requirements of item P-610 
of AC 150/5370-10. 
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k. m. Plas t ic  e l e c t r i c a l  insulat ing tape is the type specified 
i n  i t e m  L-108 of AC 15015370-10. 

B 
1. Vaults. Ut i l ize  design considerations for  vault8 contained in 

item L-109 of Advisory Circular 15015370-10. 
square feet  (0.2 sq. m.) net vent area per 100 KVA ins ta l led  
transformer capacity in the vault  where the 24-hour average ambient 
temperature does not exceed 86'F. I f  the average ambient temperaturf 
exceeds 860F., auxi l iary means should be provided for  removing excess 
heat. I n s t a l l  vault  equipment, conduit, cables, grounds, and support 
necessary t o  insure a complete and operable e l e c t r i c a l  d i s t r ibu t ion  
center for  l ight ing systems. An up-to-date "as constructed" lighting 
plan should be kept available in the vaul t .  When required, provide 
an emergency power supply and t ransfer  switch, see Advisory Circular 
150/5340-17. 
requirements of the National Elec t r ic  Code and loca l  code agencies 
having jur isdict ion.  

Provide a t  least 2 

I n s t a l l  and mount the equipment t o  comply with the 

7. INSTALLATION. The system sha l l  be instal led in accordance with the 
National Elec t r ica l  Code andlor local code requirements. 

a. Light  Base and Transformer Housing for  Elevated Light  Fixtures. The 
l igh t  base sha l l  be ins ta l led  on undisturbed s o i l  as shown in 
figure 13. 
s o i l  should be removed and replaced w i t h  compacted acceptable 
material. The cable entrance hubs are  oriented in t h e  proper 
direction. 
surface is approximately 1 inch above the finished grade. 
With t h e  base properly oriented and held a t  the proper elevation, 
place approximately 4 inches (10 cm) of concrete backf i l l  around 
the outside of the base. The top of the concrete i s  sloped away 
from the flange portion of t h e  base so the sloped outer edges of 
the concrete a re  at  surface grade. 
select  ear th  backf i l l  sha l l  be compacted to  maintain proper 
orientation and elevation of t h e  base. In closed duct systems 
instal led in s o i l  conditions of good drainage, use l i gh t  bases 
having a drain hole t o  prevent water accumulation. 

I f  t h e  soil is unsuitable, then an adequate depth of B 
Level t h e  l i gh t  base so tha t  the mounting flange 

I f  concrete backf i l l  is omitted, 

b. Light Base and Transformer Housing for Semiflush Light Fixtures. 
The base i s  supported i n  the leaveout or  excavated area i n  a positioi 
as  shown i n  figure 23. 
hubs on the  base a re  properly aligned and 80 tha t  t h e  semiflush 
l i g h t  f ix ture  w i l l  be properly aligned, when ins ta l led ,  prior t o  
placing the concrete backf i l l .  When instal led i n  bituminous 
pavement, leave the concrete backfi l l  3-4 inches (8-10 cm) low t o  
allow completing the backf i l l  with bituminous material a f t e r  the 
concrete has cured. 

Orient  the base so t ha t  the cable entrance 
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* 

C. S take  (Angle I ron )  Mounting. I n s t a l l  the  s t a k e  i n  a 6-inch (15 cm) 
diameter ho le  a t  a depth of  30 inches  (76 cm) a s  shown i n  f i g u r e  13. 
Do n o t  i n s t a l l  s t a k e  by d r iv ing .  
b a c k f i l l  around the  s t a k e  wi th  thoroughly compacted e a r t h  passing a 
1-inch (2.54 cm) sieve. Where requi red  due t o  uns tab le  s o i l  condi- 
t i o n s ,  b a c k f i l l  w i th  concrete .  I n s t a l l  t h e  top of t he  s t a k e  even 
with,  or n o t  more than  1 / 2  inch (1.3 cm) above the  f in i shed  grade and 
maintain w i t h i n  1 degree of  the  v e r t i c a l .  
cause heaving, anchor the  s t a k e  wi th  concre te  and use a permeable 
b a c k f i l l  m a t e r i a l  such a s  sand around the  buried e l e c t r i c a l  components 
and then  cover the  top su r face  wi th  an impervious ma te r i a l  t o  reduce 
moisture pene t ra t ion .  

Make e l e c t r i c a l  connections and 

In a reas  where f r o s t  may 

d. L ight  F i x t u r e s  - General.  The l i g h t  f i x t u r e s  a r e  suppl ied  unassem- 
bled and c o n s i s t  of  an o p t i c a l  system, lamp, connecting l eads ,  and a 
mounting assembly. The i n s t a l l e r  w i l l  assemble, connect t o  mounting, 
l e v e l ,  and a d j u s t  t he  l i g h t  f i x t u r e  i n  accordance wi th  the  manufac- 
turer ' s  i n s t r u c t i o n s .  Care should be taken t h a t  the  lamp spec i f i ed  
by the  manufacturer,  for t he  p a r t i c u l a r  use  of the  l i g h t  f i x t u r e ,  i s  
i n s t a l l e d .  The l i g h t  f i x t u r e s  a r e  leve led  and a l igned ,  where appro- 
p r i a t e ,  w i th in  1 degree.  The s tandard  he igh t  of t he  top of t he  
e leva ted  l i g h t  f i x t u r e  is 14 inches (35 cm)'above the  f in i shed  grade. 
I n  a r e a s  where the mean annual t o t a l  snowfal l  exceeds 2 f e e t  (0.6 m),  
t h i s  s tandard  e l e v a t i o n  may be increased  a s  i l l u s t r a t e d  i n  f i g u r e  24. 
In o rde r  t o  f a c i l i t a t e  maintenance of l i g h t  f i x t u r e s ,  i t  i s  recom- 
mended t h a t  i d e n t i f i c a t i o n  numbers be assigned and i n s t a l l e d  hy one 
of 

(1)  

the  fol lowing or s i m i l a r  methods. * 
S t e n c i l  numbers wi th  b lack  p a i n t  on the  runway s i d e  of  the base 
p l a t e .  The minimum he igh t  of  t he  numbers i s  2 inches ( 5  cm). 

Attach a noncorrosive d i s c  wi th  permanent numbers t o  the f i x t u r e .  
The minimum he igh t  of  the  numbers i s  2 inches (5  cm). 

Impress numbers on a v i s i b l e  po r t ion  of the  concre te  b a c k f i l l .  
The minimum he igh t  of  the  numbers i s  3 inches (7.6 cm). 

( 2 )  

(3)  

e. Base Mounted Light  F ix tu res .  This  type of  i n s t a l l a t i o n  is normally 
used only wi th  s e r i e s  c i r c u i t s  t o  house the  i s o l a t i o n  t ransformer 
and accommodate a c losed  d u c t  system. Prior t o  mounting the  l i g h t  
f i x t u r e  on the  base,  an L-823 connector k i t  is i n s t a l l e d  on the  
primary power cab le  ends and the  appropr i a t e  L-830 i s o l a t i o n  t rans-  
former i s  i n s t a l l e d .  These t ransformers  serve  a s  a means f o r  
i s o l a t i n g  the  l i g h t  u n i t  from the  high vo l t age  primary of  the s e r i e s  
c i r c u i t .  Wrap the  connector  j o i n t s  i n  the  primary c i r c u i t  wi th  a t  
l e a s t  one l a y e r  of rubber or synthetic rubber tape and one l aye r  of 
p l a s t i c  tape, one-half  lapped, extending a t  l e a s t  1 -1 /2  inches 
(3.8 cm) on each s i d e  of the  j o i n t .  Typical  f i x t u r e  and duc t  de ta i l s  
a r e  shown in f i g u r e s  12  and 13. Plug the  l i g h t  disconnect ing plug 
i n t o  the  t ransformer secondary r ecep tac l e .  Do n o t  tape  t h i s  
connection. 
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Appendix 1 

1. Advisory Circular (AC) 00-2, Advisory Circular Checklist and Status of 
Federal Aviation Regulations, updated triannually, contains the listing 
of all current issuances of advisory circulars and changes thereto. It 
explains the circular numbering system and gives instructions for orderin 
advisory circulars that are for sale as well as those distributed free 
of charge. 

a. The following free advisory circulars may be obtained from the 
Department of Transportation, Publications Section, TAD-443.1, 
Washington, D.C. 20590: 

Advisory Circular 00-2, Federal Register, Advisory Circular 
Checklist and Status of Federal Aviation Regulations. 

AC 150/5300-4, Utility Airports - Air Access to National 
Transportation. 

AC 150/5340-14, Economy Approach Lighting Aids. 

AC 150/5340-17, Standby Power for Non-FAA Airport Lighting 
Systems. 

AC 150/5345-1, Approved Airport Lighting Equipment. 

AC 150/5345-3, Specification for L-821 Airport Lighting Panel 
for Remote Control of Airport Lighting. 

AC 150/5345-4, Specification for L-829 Internally Lighted 
Airport Taxi Guidance Sign. 

AC 150/5345-7, Specification for L-824 Underground Electrical 
Cables for Airport Lighting Circuits. 

AC 150/5345-10, Specification for L-828 Constant Current 
Regulators. 

AC 150/5345-11, Specification for L-812 Static Indoor Type 
Constant Current Regulator Assembly; 4KW and 7% KW; With 
Brightness Cbntrol for Remote Operation. 

AC 150/5345-13, Specification for L-841 Auxiliary Relay Cabinet 
Assembly for Pilot Control of Airport Lighting Circuits. 

AC 150/5345-18, Specification for L-811 Static Indoor Type 
Constant Current Regulator Assembly, 4KW; With Brightness 
Control and Runwav Selection for Direct Oneration. 
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(13) AC 150/5345-26, Specification for L-823 Plug and Receptacle, 
Cable Connectors. 

AC 15015345-39, FAA Specification L-853, Runway and Taxiway 
Retroreflective Markers. 

AC 150/5345-42, FAA Specification L-857, Airport Light Bases, 
Transformer Housings, and Junction Boxes. 

AC 15015345-46, Specification for Semiflush Airport Lights. 

AC 15015345-47, Isolation Transformers for Airport Lighting 
Systems, 

AC L50/5345-46, Spacification for Runway and Taxiway Edge 
Light 8. 

(14) 

(15) 

(16) 

(17) 

(18) 

b. Advisory Circular 15015370-10, Standards for Specifying Construction 
of Airports, may be obtained from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D.C. 

Obtain copies of Rural Electrification Administration (REA) Bulletin 
345-67 or 345-14, REA Specification for Fully Color-Coded, 
Polyethylene Insulated, Double Polyethylene-Jacketed Telephone Cable 
for Direct Burial, from the U. S. Department of Agriculture, Rural 
Electrification Administration, Information Services Division, 
Washington, D.C. 20250. 

20402. 

c. 
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APPROX. 
BACKFILL 

14" STD. 

BREAKABLE COUPLING 
AND DISCONNECT PLUG 

L-823 CONNECTOR 
REcoMt.ffiNDED 

ROVIDE 2'  SLACK FOR 

COPPER CtUNTERPOlSC 

ROUTED AROUND BASE 

BASE MOUNTED, S E R I E S  CIRCUIT 

BREPKABLE COUPLING AND 
DISCONNECT PLUG 

TRANSFORMER - 823 CONNECTORS 

M R E  COPPER 
COUNTERPOISE 

CONCRETE ANCH 

='METAL STAKE 

FIGURE 13. S E R I E S  CIRCUIT LIGHT F U T U R E  WIRING 
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3.4 

30 

2.8 

2.6 

2.4 

e0 

E 2o 
'2 
4 
1 id 

L 1.6 

1.4 

1.2 

ID 

aa 
0 6  

0.4 

0.2 

0.0 

0 2 4 6 8 10 I2 14 16 18 20 22 24 26 28 

FEEDER GA0LE IN 1000' LENGTHS 

10 20 30 40 Jo 60 70 80 90 I00 I10 I20 0 

NUMBER OF LIGHT FIXTURES 

HOW TO DETERMINE TOTAL LOAD 

FIGURE 14. CURVES FOR ESTIMATING LOADS I N  HIGH INTENSITY SERIES CIRCUITS 
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- TYPICAL MDIUM- 
INTENSITY LIGHT BREAK4BLE COUPLING 

14' STD. AM DISCONNECT PLUG, L-823 

- -_ -. . - -,̂-...."l-l.-.̂. 

2 conductor lcf 2 - 1 cnnductarl L-824  
600 volt direct byrial cable. with or without , 

mnnd w i n  depmding on local electrical coder. ,y 

TYPICAL TYPES OF LOW-INTENSIR 

INSTALWD AT m6Aunt.e cwniw (ma 

IF UPPER WIRE IS 
BARF, AND USED AS- 
A COUNTEXPOISE 

600 V o l t  direct burial c3bIe. with or without 
imand wire depending on local electrical coder. 

2 conduclnr (or 2 - 1 conductor! 

FIGWE 16. TYPICAL CONFIGURATION ANU FIXTURE INSTALLATION OF LIGHTS 
USED I N  PARALLEL CIRCUITS 
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APPLICATION OF SINGLE ELEVATED LIGHTS 

roos. . 200'- 
MAX. ' M A X .  

0 
0 
a 
a 

0 0 0 

0 

MAXIMUM 

APPLICATION OF SINGLE ELEVATED LIGHTS AND SEMIFLUSH LIGHTS 
LEGEND: 

.---360'. WHITE,EXCEPT FOR THE LAST 2,000' OF THE INSTRUMENT RUNWAY 

ROG--RE0 180' AND GREEN 180. 

<8-- SEMIFLUSH FIXTURE elDlRECTlONAL 

- NOTE: SIX THRESHOLD LIGHTS USED ON NON-INSTRUMENT RUNWAYS 
EIGHT THRESI!OLD LIGHTS USED ON INSTRUMENT RUNWAYS 

10' O.C. 

FIGURE 1. RUNWAY AND THRKSBOLD LIGHTING COHPIGQRATIONB 
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2 
01) m 
N 

O Q D G  
O Q D G  

O @ G  
O @  G 

LEGEND 

0 360' BLUE 

W CD R 180' WHITE AND EXCEPT FOR LAST 2000'0F AN 
I 80' RED } INSTRUMENT RUNWAY NOTES: 

I 

1. SPACING OF RUNWAY LIGHTS 
SHALL BE IN ACCORDANCE 
WITH FIGURE 1. 

0 360. WHITE EXCEPT FOR LAST 2000' OF AN INSTRU- 
MENT RUNWAY 

0 360. RED 
0 @ G 180' OBSCURED AND 

180' GREEN 

W 0 G 180' WHlE AND 
180. GREEN } INSTRUMENT RUNWAY 

EXCEPT FOR LAST 2000' OF AN 

FIGURE 2. DISPLACED THRESHOLD 



METHOD NO. I cv- 
0 

METHOD NO. 2 

a 
8 LEGEND 

ROG 0 360' WHITE EXCEPT FOR LAST 2000' OF AN 
INSTRUMENT RUNWAY 

R 0 G RED lBOo AND 180' GREEN 

NOTES : - 
I. METHOU N 0 . I  FOR ABANDONED AREA WHERE PAVED AREA IS  LEFT IN PLACE. 

2 METHOD N 0 . 2  FOR ABANDONED AREA WHERE PAVED AREA IS REMOVED. 

3. ' SPACING OF RUNWAY LIGHTS SHALL BE IN ACCORDANCE WITH PARA. 3 .  

4. ALL THRESHOLD LIGHTS ARE SPACED ON 10' C E W R S .  

F 
% 
W 

0 . 
W . 
-J 
Wl 
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0 0 0 

LEGEND 

0 Taxiway edge lights 
PT Point of tangency 

mB On long straight sections of taxiways, the longitudinal 
spacing of lights may approach but not exceed 200 feet. 

@ Spacing of lights on taxiway curved edges is as shown in - 
Figure 9. 

in Figures 5 , 6 , 7  & 8. 
@ Spacing of lights on short straight sections is as shown 

FIGURE 4. TYPICAL TAXIWAY LIGHTING CONFIGURATION. 
(high density traffic airports) 
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102' - -  102' I 

I I 

AC 15015340-24 
Appendix 2 

135' -L 135' I - 135' .m 

I+ 204' 4 

I I 

FIGURE 5 .  TYPICAL STRAIGHT TAXIWAY SECTIONS - MORE THAN 200 FEET 
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/i, PT PT 

FIGURE 6. TYPICAL STRAIGHT TAXIWAY SECTIONS - LESS THAN 200 FEET 
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APRON 

FIGURE 7. TYPICAL SINGLE STRAIGHT TAXIWAY EDGES - MORE THAN 200 FEET 
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I 

-FIGURE 8. TYPICAL SINGLE STRAIGHT TAXIWAY SECTIONS - LESS 
THAN 200 FEET 
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R A D I U S  "R" RADIUS "R" 
OF CURVE DIMENSION "2" OF CURVE DIMENSION "2' 

I N  F E E T  I N  F E E T  I N  FEET I N  FEET 

15 
25 
50 
75 

1 PO 
1 so 
.zoo 
250 

- NOTES : 

20 300 80 
27 400 95 
35 500 1 LO 
40 600 130 
so 700 145 
55 800 165 
60 900 '185 
70 1000 200 MAX 

1. For radii not l icted,  determine "2" spacing by 
linear Interpolation. 

2. 

3. Uniformly space l ights  on c w e d  edges. Do not 
exceed the values determined from the above table.  
On c w e d  edges in  excess of 30 degrees arc, do 
not insta l l  less than three l ights  including 
those at FT's. 

"2" I s  the chord length. 

F IGU RE 9.  SPACING OF L I G H T S  ON CURVED TAXIWAY EDGES. I 
Page 9 



c 
0 

A p r o n  

0 

0 

Runway 

FIGURE 10. TYPICAL TAXIWAY LIGHTING AT GENERAL AVIATION AIRPORT 



FIGURE 11. TYPICAL EXAMPLE PORTION OF RUNWAY USED AS TAXIWAY 
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# 1  
SERIES CIRCUIT 2 - 6  8 A W G . 3  

5000 V, L -  8 2 4  CABLE - 

9/3/75 
I 

IF REQUIRED, INSTALL 
COUNTERPOISE WIRE, #E AWG 
MINIMUM, GROUNDED APPROX. 
EVERY 1000' 

J 

TRENCH, INSTALL 
CABLE AND BACKFILL -A 
AS SPECIFIED IN ITEM 
L - 1 0 8 ,  AC 15015370-10 

CABLE MARKER 

COUNTERPOISE 

REGULATOR / 

TYPICAL CABLE MARKER DETAIL TYPICAL, 4-WAY DUCT 
DUCT 

FIGURE 12. TYPICAL SERIES LIGHTING CONFIGURA~I~OP 

Page 12 



9 / 3 / 7 5  AC 15Of5340-24 
Appendix 2 

i 14"MAX. 

BREAKABLE CWPLINQ 
AN0 DISCONNECT PLUG 

APPRQX. 4" CONCRETE 
BACKFILL RECOMMENDED 

PROVIDE 2' SLACK FOR 

E COPPER COUNTERPOISE 

ROUTED AROUND BASE 

L-823 CONNECT0 

BREAKABLE COUPLINO AND 
DISCONNECT PLUG 

. 01" 
JPOJU 
TR4NSFORMER 

IIC,* 8,BKV . L - 8 2 4  

CONCRETE ANCHOR 

STAKE M0W"F.D. S E R I E S  CIRCUIT 

FIGURE 13. SERIES CIRCUIT LIGHT FIXTURE WIRING 
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Y 

0 2 6 8 10 I2 14 16 18 20 21 24 26 28 

FEEDER C 4 8 L E  IN 1000’ LENGTHS NUMBER OF LIGHT PlXTURES 

HOW TO DETERMINE TOT4L LO40 

FIGURE 14. CURVES FOR BSTINATING LOADS IN EIGE 1”FXSITY SERIES CIRCUITS 
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AC 150/5340-  24 
A p p e n d i x  2 

. :: 

x p m -  
INTENS In LIGHT 

14. MAX 

I 
BREAKABLE COUPLING 
ANO OISCONNECT PLUG, L - 8 2 3  

4 
I conductor (or 2 - 1 conductorl L - 8 2 4  

800 MI; dlrecl burial caIIe. with or without 
p o n d  win dspcndiy on local 

I WCUOR L- -- a 

TF UPPER WIRE IS 
BARE AND USED AS- 
A COUNTEXPOISE 

min - 
2 conductor lot 2 - 1 eondxtor! __ 

600 W l t  direct burial a b l e .  with or wit 
Uound Wire dsptoding On local sleclrical 

FIGUKE 16. TYPICAL CONFIGURATION AND FIXTURE INSTALLATION OP LIGHTS 
USED IN PARALLEL CIRCUITS. 
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I.  THE INSTALLATIOW sHocm COWOR'I m APPLICABLE SER'IOW 
OF ME WTIONAL E L E ~ R I W  CODE AND MUL mom. 

2. USE SOLID LINK IN r m n  cmom IN X E L ~ A L  mmuemr WEN 
O R W R Y  PWLR OBTAINED FROM A GROUNDW SOURCE. 

3. IN MUNDER smwi AREAS. LIGHTNING PROTECTION IS RECCEMEND 
w FOR IHE c o m a  CIRCUIT. 

4. WEN A COUHIERPOlSE W I R E  IWTALUIION 16 REQUIRED. 1:' 19 
IWTAUW AS SPECVIW I N  AC IU)/5370-10. ITM L-LOB. 

5. LIGHPNINC ARRESTER5 A R E  FUR8ISIICD V I M  L-818 REGLUXR 
ACROSS THE INPUT AND OUTPUT T L W I M L  OF M E  F4UIPHE:fl. 

,LIGHTNING 
ARRESTER 
SEE NOTE S 

2400 V. 
0-m PRIMARY 

o-, POWER 1 

CONSTANT 

STEP TYPE 
REGULATOR 

WITH EXTERNAL 
PRIMARY OIL 

LIGHTNING 
ARRESTER 
SEE NOTE S 

TO SERIES 
RUNWAY 
LIGHTING 
CIRCUIT 

WITH EXTERNAL REMOTE PRIMARY OIL SWITCH 
RXGURE 17. TYPICAL HIRL WIRING DIAGRAM UTILIZING L-828 STEP-TYPE REGULATOR 
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1 ------- 
I- 

IN TOWER 

PRIMARY OIL 

I 

SEE FIGURE 17 - SERIES CUTOUT 
TO SERIES RUNWAY 

LIGHTING CIRCUIT 

FIGURE 18. TYPICAL HIRL WIRING DIACRAM UTILIZING L-828 STEP-TYPE 
RECULATOR W L ' I H  INTERNAL CONTROL POWER AND PRIMARY OIL SWITCH 
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L - B Z l  PANEL WITH 5 STEP CONTROL 

--1 _- --- 

j L - Z I  
N O T E S  

1. R I  * 400 - WIREWOUND .* I % 
TOLERANCE RESISTOR. 
Re* 200 IL - WIREWOUND 21 % 
TOLERANCE RESISTOR. 

TOLERANCE RESISTOR. 
R43 200 -WIREWOUND i I  % 
TOLERANCE RESISTOR. 
ALL RESISTORS 21/p WATT MIN. 

~ 3 . 2 0 0  n - WIREWOUND i I % 

2. LOCATE RESISTOR BOX I N  
L-821 PANEL, IF NO ROOM IN 
PANEL, BOX MAY BE REMOTED. 
IF LOCATED IN VAULT, FIVE 
NO. I2 AWG MINIMUM WIRES 
ARE REOUIRED. 

1 

FIGURE 19. TYPICAL DETAILS FOR INTERFACING THE L-828 STEPLESS 
REGULATOR WITH STEP-TYPE CONTROLS. 
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a m 
2 
N 
0 

myrwK OF WaRT -T 
OF YVLTlRE TAXIWAY ClRCpT 

} UIsc.0R s p a  

) mncw 

} WIND CONE 

} OBST LIGHTS 
I20  
WP ) UlSC OR SPARE 

SERIES 
LIGHTWG amws 

NOTE: 

1. Mdniial  direct control of shwt s g t h s  01 

- 
REGULATOR 

I I 
multiple taxiway circuits may te OblaiMd frm 
separate W240 volt circuil breaker dlstribulbn 
panel andlor from a two pde, three - wire. IoliD 
neutral Safety Witch. 

N 
f. 
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10)  GONTROL ieo VOLTS, B O ~ I  

i w  CONTROL ieo 'VOLTS,BO i iz UT~LIZINQ AN AUXILIARI RELAY FOR L-eie nEQuumn 

l o )  WNTROL 4a VOLTS, DO 

I. M E  L-I12 REWUTOR If SHIPPED WITH I l S  INPUT CONNECXO Fo* 240 VOLlS OPERITIo*. RE- M E  I N M  
WLIAOL AT IRE LOCkTlW WE REPULATOI) IS TO OL I W l A U E O  AND Co*)(LF1 M E  INPUT TAP SO MAT TUC 
WlW YEASURED WLTAOE WILL MOT EXCEED THE REGULATCU¶ TAP RATlllo. 

FIGURB 21. TYPICAL REM0T.E COWROLLED RgcutATaRs 
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ORIENTATION OF TAXIWAY LIGHTS USING MASKED LAMPS - 

LEGEND - 
Runway light fixture 

P T  Point a t  tangency 

-1, Taxiway light fixture 

NOTES 
I 

1. Taxiway l i g h t  f i x t u r e s  on s t r a i g h t  s e c t i o n s  of taxiways 
should b e  o r i e n t e d  so t h e  c e n t e r  of  t h e  l i g h t  p a t t e r n  w i l l  
be perpendicular  to  t h e  edge of t h e  taxiway. 

should b e  o r i e n t e d  so t h e  c e n t e r  of  t h e  l i g h t  p a t t e r n  w i l l  
fa l l  on t h e  extended r a d i u s  of  curve  through t h e  f i x t u r e  
l o c a t i o n .  See f i g u r e  9 f o r  spac ing  of  l i g h t s  on curved 
edges and f o r  s t r a i g h t  s e c t i o n s ,  see f i g u r e s  5,6,7 & 8 .  

2. Taxiway l i g h t  f i x t u r e s  on curved s e c t i o n s  of  taxiways 

FIGURE 22. ORIENPATION OF TAXIWAY LIGHTS UTILIZING MASKED 
LAMPS. 

Page 22 



111 25/77 

COUNTERPOISE WIRE L-850-C LIGHT FIXTURE. 

A C  15015370-10,PAR. 
IF REQUIRED, SEE 

L-&3 CONNECTORS 

L-830 TRANSFO 

DESIGN FOR METAL TO METAL 

-857 TYPE IL BASE-IS" 

PROVIDE 2' SLACK FOR 
CONNECTIONS i" INSTALL AN ADEOUATE FOUNDATION FOR 

MAXIMUM ANTICIPATED LOADING 

1. IF INSTALLATION IS IN BITUMINOUS PAVEMENT, LEAVE CONCRETE BACKFILL 
3 - 4 INCHES LOW FOR BACKFILL WITH BITUMINOUS MATERIAL. AWERNATmY 
USE A TWO SECTION BASE WITH THE SECOND SECTION INSTALLED AFTER THE 
FINISH B I l " O U S  SURFACE HAS BEEN CORED. 

FIGITRE 23. TYPICAL INSTALLATION OF L-8504 EOGE LIGHT 
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PAVEMENT EDGE 
(or def ined  runway edge) 

J - - - 4 - 5- - 4 ~ 

I I 
MAXIMUM HEIGHT OF EDGE 
LIGHTS I N  T H I S  AREA I S  

ABOVE GRADE. 
STANDARD 14" (35  cm) 

I N  T H I S  AREA (see par .  7 d ) ,  
THE HEIGHT OF THE EDGE 
LIGHT MAY BE INCREASED AT 
THE RATE OF 2" (5 cm) PER 
FOOT ( 0 . 3  m) AS THE LIGHT I 
MOVED OUTWARD FROM THE 5 '  
( 1 . 5  m) TO 10' (3  m) 
POSITION. HOWEVER, AT THE 
10' (3  m) POSITION,  THE 
EDGE LIGHT MAY BE INSTALLED 

ABOVE GRADE. 
' AS HIGH AS 30" (75 cm) 

4 

NOTE: WHEn LIGHTS ARE ELEVATED ABOVE STANDARD HEIGNT, A MINIMUM 
CLEARANCE OF 6" (15 cm) MllsT BE MAINTAINED BE3mJEEN THE LIGHT 
AND ANY OVWHANGING PART OF AN AIRCRAFT EXPECTED TO USE THE 
RUNWAY OR TAXIWAY WREh' ITS MIN LANDING GEAR IS LOCATED AT 
THE EWE OF THE PAVEMENT. 

FIGURE 24.  ADJUSTMENT OF EDGE LIGHT ELEVATION DUE T O  SNOW CONDITIONS 
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N 
Vl 

’d m 
% 

ENTRANCE-EXIT/ i 
LIGHTS I 

\. 

RUNWAY 

ENTRANCE- EXIT .1 

TREAT THIS PORTION OF THE 
TAXIWAY AS A SINGLE 
STRAIGHT EDGE 

I 

I 

FIGURE 25. LCCATION aF ENTRANCE-MI” LIGHTS (in lieu of guidance signal  
c) 
X 
0 
r 
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