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Introductions

Justin Pittman

- Production Manager, Airspace OMS
- Airspace specialist

Clyde Pittman
- Director of Engineering at Federal Airways & Airspace (FA&A)
- Technical Expert of Airspace and TERPS algorithms

- Prior to joining FA&A In 1998, Clyde was Supervisor of Electronic
Engineering of the FAA's Great Lakes Region with 27 years of experience.
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Introductions

Federal Airways & Airspace

- Established in 1984

- Developers of Airspace® and TERPS® software used for determining FAA
height compliance of tall structures

- Number of US projects completed and approved by the FAA number into the
10,000’s. Number of structures evaluated by Airspace OMS are in the millions.

- Technical expert witness
- State Governments
- Technical experts to ODOT Aviation Department for tall structure applications

- Airspace OMS is used by every industry that requires compliance with FAA
rules and regulations
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Discussion Topics

- Title 14 CFR Part 77

— FAA Notice Criteria
— FAA Obstruction Standards

- AC 70/7400-1L Change 2

— Chapter 8. Duel Lighting with Red/Medium-Intensity Flashing White Light System
— Chapter 10. Marking & Lighting of Catenary and Catenary Support Structures

- Case Study #1

— Designing Transmission Lines near airports

- Case Study #2
— Leveraging PLS-CADD for seeking FAA marking & lighting relief
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Title 14 CFR Part 77

§ 77.1 Purpose:

) The requirements to provide notice to the FAA of certain proposed construction, or the alteration of existing
structures;

) The standards used to determine obstructions to air navigation, and navigational and communication
facilities;

= The process for aeronautical studies of obstructions to air navigation or navigational facilities to determine
the effect on the safe and efficient use of navigable airspace, air navigation facilities or equipment; and

) The process to petition the FAA for discretionary review of determinations, revisions, and extensions of
determinations.

Problem

- How to accurately determine FAA notice and obstruction requirements without being subjected to
excessive regulatory burdens, construction delays and obstacle lighting while enhancing efficiency through
automation and PLS-CADD?
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Part 77.9 Notice Criteria

KNOW YOUR LIMITS
What criteria is established that triggers notice to the FAA?
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Part 77.9 Notice Criteria

Notice Criteria

~77.9(a) — 200 ft AGL
~77.9(b) —Slope

~77.9(e) — Traverse Way
+77.9(d) — On Airport

“ IFR Direct & Offset Notice

EMI

EMI not part of Title 14 CFR Part 77. However, it
is the structure owner’s responsibility that they
will not interfere or block a light or signal of a
navigational aid per FAA Act of 1958.

Airspace accurately computes all Part 77 criteria
and identifies potential EMI impact.
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Part 77.9 Notice Criteria

KNOW YOUR LIMITS

What criteria is established that normally triggers obstacle
marking and/or lighting?
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Part 7/ Obstruction Standards

Obstruction Standards
Civil
~77.17(a)(1) — 499 ft AGL
+77.17(a)(2) — VFR Transitional
+77.19(a) — Horizontal Surface
+77.19(b) — Conical Surface
+77.19(c) — Primary Area
+77.19(d) — AOS Approach
+77.19(e) — AOS Transitional
Airspace accurately computes
all Part 77 criteria and

identifies potential EMI
o/2impact. Power Line Systems 9




Part 7/ Obstruction Standards

Obstruction Standards
Military

©77.21(a)(1) — Inner Horizontal Surface
+77.21(a)(2) — Conical Surface
+77.21(a)(3) — Outer Horizontal Surface
+77.21(b)(1) — Primary Surface
~77.21(b)(2) — Clear Zone Surface
+77.21(b)(3) — Approach Surface
~77.21(b)(4) — Transitional Surface
~Airspace accurately computes all
Part 77 criteria and identifies

potential EMI impact.
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Part 7/ Obstruction Standards

Obstruction Standards

Heliports

+77.23(a) — Primary Surface

+77.23(b) — Approach Surface

+77.23(c) — Transitional Surface

~Airspace accurately computes
all Part 77 criteria and

identifies potential EMI
Impact.
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AC 70/7400-1L Change 2

Effective: August 17, 2018

Purpose

- This Advisory Circular (AC) sets forth standards for marking and lighting
obstructions that have been deemed to be a hazard to air navigation.

Relevant Chapters for Transmission Lines and Design

— Chapter 5. Red Obstruction Light System
— Chapter 8. Duel Lighting with Red/Medium-Intensity Flashing White Light System
— Chapter 10. Marking & Lighting of Catenary and Catenary Support Structures
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AC 70/7400-1L Change 2

Chapter 5

Red obstruction lights are used to increase conspicuity during
nighttime. Daytime and twilight marking is required.
Recommendations on lighting structures can vary, depending
on terrain features, weather patterns, geographic location,

and number of structures.

- Structures 150 Feet (46 m) AGL or Less. Two or more
steady-burning red (L810) lights should be installed in a
manner to ensure an unobstructed view of one or more
lights by a pilot.

- Structures Exceeding 150 Feet (46 m) AGL. At least
one red flashing (L-864) light should be installed in a
manner to ensure an unobstructed view of one or more
lights by a pilot.
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RED OBSTRUCTION LIGHT
STANDARDS (FAA STYLE A)

Day Protaction = Aviaticn Orange / White Paint
Night Protection = 2,000 cd Red Light {32 cd Red Side lights for A1)

19071 NS m) = 18900 1 (53789 m)
Fainl Bands [Ninetaan| I I
Abowe 1,750 1t - 2,200 it
(522 m - 671 m)

= 1,601 f1 (547 m) - 1,700 4518 )
= Falrt Bande [Sevantoan) I I I

Abowe 1,400 ft- 1,750 fi 1,301 1 (388 m) - 1.500 ft (247 m)

(427 m - 633 m)

Above 1,050 fi - 1,400 it

=
(320 m - 427 m) 801 f 274 mi - 1100 Tt (335 m)

Fant Barcs (Elsven) IIIIII
O M E1E m) - (274 m)
i {111

Abowvs 700 ft - 1,050 1t
(213 m - 320 m)

S 10503 m)- 700 1 (213 m)
= Faht Bands (Seven) IIIIIIII

(46 m - 107 m)

Above 350 ft - 700 it = g S mem me
(107 m-213 m) - !'. .' £ F
Twa or mers L-810 lighte 5 =
cerfigured o = =
flash i ayne weth L-964 £ 'Ef
: = = =
Above 150 it - 350 it || = .l -| =] 'I
= £ e
:

A0 Al A2 A3 A4 A5 AT BANDS

B - 864 (Flashing Red Light)

Configured o flash at & rate of 30 fpm (+ 3 fpm) hcte:
B = L-B810 (Single Light) Saes paragraph 5.2 regarding
Configurad 1o flash In syne with L-864 IR specifications for LED-based

red obstruclion lights
u = L-B10 (Double Light) obstrustion lights

Figure A-7. Red Obstruction Light Standards
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AC 70/7400-1L Change 2

Chapter 8

This dual lighting system includes red lights (L-864) for
nighttime and medium-intensity, flashing white lights (L-865)
for daytime and twilight use. This lighting system may be
used in lieu of operating a medium-intensity flashing white
lighting system at night. Recommendations on lighting
structures can vary, depending on terrain features, weather
patterns, geographic location, and number of structures.

- Structures Exceeding 200 Feet (60 m) AGL. At least
one red flashing (L-864) light should be installed in a
manner to ensure an unobstructed view of one or more
lights by a pilot. Additionally multiple (L-810) light should
be installed and configured to flash in sync with (L-864)
light.
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MEDIUM-INTENSITY DUAL OBSTRUCTION LIGHT
STANDARDS (FAASTYLE E)

Day ¢ Twilight Prolection = 20,000 cd White Light
Might Prataction = 2,000 e Rad Light and 32 od side lighls
[Paining of lower i Wypically not requined)

One-half but not lower
than 200 f (61 m)

\\.
\\'\.

N

Above 350 ft - TOO ft
= (107 m - 213m)
Two or more L-810 lights =
configured 1o flash -
in syne with L-854
H"'--.
Above 200 - 350 ft
(61 m =107 m)
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= <
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-
- :
[ =] e
1= - - e
P o L5647 L-BES (Flashing Dual [Red / Whils] Light Mate: _
L-BE4 configured ko Mash at a rale of 30 1pm (£ 3 1P Sea paragraph 5.2, regarding
. IR specificalions kor LED-bassd
B =L-810 {Single Light) rad osinciion lighis

Canfigured 1 Bash in syne with L-354

Figure A-11. Medium-Intensity Dual Obstruction Lighting Standards
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AC 70/7400-1L Change 2

Chapter 10

Purpose: Wires may be either energized or non-energized and are used for transmission,
distribution, or for other purposes, as defined. The recommended marking and lighting of
both the structures and wires provides day and night conspicuity and assists pilots in
identifying and avoiding catenary wires and associated support structures.

Catenary Notes:

- Lighted markers should be used on transmission line catenary wires near airports,
heliports, across rivers, canyons, lakes, areas of known risk to aviation, etc.

- High-voltage (69 kV or greater) transmission lines should be fitted with lighted markers.
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AC 70/7400-1L Change 2

Catenary Notes Cont.:

- The maximum sag distance
between the line energizing the
lighted markers and the highest
catenary wire above the lighted
markers should be no more than
25 feet (7.6 m), otherwise unlit
marker balls will need to be
Installed on the shield wire.

- When submitting top the FAA for
obstruction analysis and approval
the height of the catenary on the
coldest day should be used.

6/20/2019

CATENARY OBSTRUCTION LIGHTING

CATENARY LIGHTED MARKERS

Used in Conjunction with Unlighted Markers

Day Protection = 270,000 cd White Light
Twilight Protection = 20,000 cd White Light
Night Protection = 2,000 cd Red Light
Flash Sequence = Middle | Top | Bottom

Middle K _¢ 4
IS

s o " D s |
R | 20% Variance Allowed
-~
3
.

CATENARY TOWER
IN THE MIDDLE OF THE CROSSING

_,/ -
14 *

) 20% Vanance Allowed

7

Required for transmi ission lines 69 kV or greater
Recognizable from a minimum distance of 4,000 ft (1,219 m)

enable better wind load distribution

[ = 1.-857 (Flashing White Light)
i) (Catenary Light 60 FPM) - (3) Flashheads per level for 360° coverage)

©- = 360° Visibility

|| = 1-866 (Flashing White Light)
(Catenary Light 60 FPM)

! ~ L-885 (Flashing Red Light)
(Catenary Light 60 FPM)

‘ ~ 180° Vasibility (RIGHT)

-’ = 180° Visibility (LEFT)

Figure A-5. Catenary Obstruction Lighting

[ Extensive catenary wires: mm 36-inch- (91-cim-) diameter markers; less extensive catenary wires: 20-meh- (51 -cim-) or 12-inch-

@ O
L = =
T >
- |
| L 200 # (61 mih |
Violation Ares
(Above 200 ft (61 m) AGL)
25 (8 m) max distance unless [

(30.4F-cm-) diameter markers.
Evenly spaced along the wirs at approximately 200-ft (61-m) intervals.
Lighted and unlighted markers should be a solid color, such as aviation erange, white or yellow.
Lighted and unlighted markers should slternste svistion orange, white, yellow with aviation erange markers positioned at cach end.
If less than four markers (lighted or unlighted) are on the line, all markers should be aviation orange.

Figure A-6. Catenary Lighted Markers

Power Line Systems
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Case Study 1 (Bowman Field)

Scope:

Evaluate proposed transmission
line to determine FAA notice
height limit and maximum height
to avoid obstruction marking and
lighting structures.

150 ft AGL was used as the
maximum height a structure could
be for the initial test.
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Case Study 1 (Bowman Field)

Approach:

. Leverage PLS-CADD “Structure Longitude, Latitude, and Height” report to
facilitate ease In transferring proposed structure data to Airspace

_oad PLS-CADD report into Airspace for analysis

Review results for FAA notice and obstruction height limits

Redesign structure(s) if necessary to remain below obstruction height limit
- Export proposed structure data into Excel for FAA multipoint submission

GEENNAIEN

6/20/2019 Power Line Systems 18



Case Study 1 (Bowman

Approach:
- Leverage PLS-CADD “Structure

Field)

Longitude, Latitude, and Height” report

to facilitate ease in transferring
proposed structure data to Airspace.

- Load PLS-CADD report into Airspace

for analysis.

6/20/2019

I’r Airspace T-L Loader = | B
File
~ Structure, Longitude, Latitide and Height Report ~ Project Setup -
Input Application:  PLS-CADD Project Name: IE” 0_demo
19.6.550 Study OF: lNew Construction 3
File Date: 6/5/2019 IN . & _J
s oh-Antenna Stucture v
File Time:  8:06:02 AM SHUCHEE:
Project:  B10_demo Duration: l Permanent _'J
Structure Count: 9 Noaiast State: I_ ,]
Coordinate System:  nad83
Row Number | Stiucture numb| Stucture name | Latitude | Longitude | Elevation | Structure height
1 111 2011-ANE-1349.tow 44 41349444 -70.148225 300 150
2 110 2011-ANE-1350.tow 44 41253333 -70.14817778 319 150
X 3 109 2011-ANE-1351.tow 4441135833 -70.14811667 325 150
4 108 2011-ANE-1352.tow 4441028383 -70.14806389 325 150
5 107 2011-ANE-1353.tow 4440908333 -70.148 38 150
6 106 2011-ANE-1354.tow 44 40796111 -70.14794722 38 150
7 105 2011-AME-1355.tow 44 40675556 -70.14788611 104 150
8 104 2011-ANE-1356.tow 44 40563056 -70.14783056 310 150
4 9 103 2011-ANE-1357 tow 44 4044 -70.14776344 307 150

Close Analyze

Power Line Systems

19




Case Study 1 (Bowman Field)

Approach Continued:

i~ Structure Longitude, Latitude and Height Report - 1 [~ Airspace Project Details
. - Creator Application: PLS-CADD Project Name: B10_demo
- R eVI eW re S u ItS fo r FAA n Otl C e a n d Version: 19.6.548 Study OF:  New Construction
. " . . File Date:  6/5/2019 Duration:  Permanent
O bStru Ctl O n h e I g ht I I m ltS File Time: 8:06:02 AM Nearest State:  ME
Structure Count: 9 Analysis Date: 6/9/201911:28:41 &AM
Coordinate System:  nad83 Data Date: 5/1/2019

- Redesign structure(s) in PLS- |
CADD if necessary to remain ]

. = . . 0 Airspace Structure . . Site Structure Exceeds ... |Exceeds Obstruction
b e I OW O b St r u Ctl O n h e I g ht I I m It If X Henports Nurnber Latitude Longitude Elevation | height Notice Notice: Limit Obstruction | Limnit
b) __[B10_demo-1 111 44 41349444 -70.148225 300 60 True 324 False 411
- i | B10_demo-1 110 44 41253333 70.14817778 39 44! True 338 False » 402
d es I re d O r p OSS I b I e __[B10_demo-1 109 44 41135833 70.14811667 325 63 True 342 False 389
' __[B10_demo-1 108 44 41028889 70.14806389 325 63 True 347 True v 378
__|B10_demo-1 107 44.40908333 -70.148 318 64! True 333 True » 365
__[B10_demo-1 106 44 40796111 70.14794722 318 44! True 326 True 353
__[B10_demo-1 105 44 40675556 70.14788611 Nz 49 True 316 True v 340
__[B10_demo-1 104 44 40563056 70.14783056 310 49 True 316 True » 342
B10_demo-1 103 44 4044 70.14776944 307 49 True 316 True 355
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Case Study 1 (Bowman Field)

Approach Continued:

* Sponsor: [ Federal Airways & Airspace v
° Ai rS ace C re ateS a ro e rI Construction / Alteration Information Structure Details
p p p y * Notice Of: * Structure Type: [Transmission Line v]
i * Duration: W * Nearest City: [East Livermore |
formatted Excel file of exported i e T e -
p Work Schedule - Start: (fa, (mm/dd/yyvy) * Description of Location: structures near Bie Airport
Work Schedule - End: 0873172020 ® (mmiddiyyyy) 4

Stru Ctu re d ata to Stream I i n e FAA State Filing: | * Description of Proposal:  |establish new Electrical

Transmission Line in
* Will your structure transmit frequencies? Existing Utility easement

application submission process. L

= Note: All required information must be entered before imporiing your spreadsheet data.
Structure names should be unique for a given project and structure names should not be updated.

. EXC e I St r u Ct u re d ata C a n b e Download Spreadsheet template for loading project - OECaseDaiaSpreadsheet v2.0 (Right click and then click on "Save Link As' to locally save it)
y Select file to import Case(s) information: | Choose File | No file chosen
u p I O a d e d to I / \l \ S O E/ \l \/ \ We b = Note: The data imported from you spreadsheet will be displayed in this section.

Location(s) Data

- Ll - - -
p O rtal VI a l I l u Itl p O I ' lt S u b r r I I SE; I O n Structure Name Latitude  Longitude SE Structure Height Requested M&L Current M&L Prior ASN Current AGL ADLS SE Comments Message
(AGL)
n

111 44-24-48,58 70-8-53.61 200 €0 None null null null null null Valid

110 44-24-45,12 70-8-53.44 3215 44 None null null null null null Valid

. M I f d 5 108 44-24-40.89 70-8-53.22 225 63 None null null null null null Valid
an u a e ntry O St r u Ctu re ata I S 108 44-24-37.04 70-8-53.02 3225 63 Spherical markers and red lights null null null null null Valid

107 44-24-32.7 70-8-52.8 318 64 Spherical markers and red lights null null null null null Valid

. 106 44-24-28.66 70-8-52.61 218 44 Spherical markers and red lights null null null null null Valid

aVO I d e d a 105 44-24-24,32 70-8-52.3% 212 49 Spherical markers and red lights null null null null null Valid

104 44-24-20.27 70-8-52,13 210 49 Spherical markers and red lights null null null null null Valid

103 44-24-15.84 70-8-51.97 207 49 Spherical markers and red lights null null null null null Valid

- Possible typos is eliminated.
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Case Study 2 (Catenary > 200 ft AGL)

Example:
- Catenary has been identified to
exceed 200 ft AGL. Offset Procedure Ca’;egggyﬁLZ%aEion
Notice Area
Pa ra mEterS l l 77.9(b) Notice Slope
N 41° 03’ 27.94"
W 74° 55’ 58.54" l

827 ft Ground Elevation
231 ft Above Ground Level

FAA Requirements

- Exceeds 77.9(a) and filing notice of
construction is required.

- FAA standard recommendation is to
require marking or lighting of catenary
exceeding 200 ft.

Straight In Procedure
Notice Area

Navigational Aid
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Case Study 2 (Catenary > +200 ft AGL)

Approach

- Leverage PLS-CADD drawings to
avoid marking and/or lighting ;PN &
requirements.

- Develop graphics to accurately
depict actual environment.

- Utilize LIDAR data to enhance |l e
vegetation in area under N NG AREIE N e
catenaries exceeding 200 ft AGL SRS =
and marking should not apply. - )

WOODED SWAMP

- Demonstrate it is impractical for H A S R B Y S SRR SR R

E388 Moo sumcn mcon s oF HOMMATIN 08 o NOTISSUED FOR CONSTRUCTION OR PROCUREMENT

GENERAL REVISION

. . = g A ) ISSUED FOR BIDS
T2 1S3UED FOR BIDS
e -1l rewseoror Pu suBMISSION i
" s or (R-unLE) e
30V CONDUCTOR (SNGLE) S00KV CLEAR S —
o g [mmac e o oy I
" - weTLANDS ExsT. 230KV oRow : s
e PSEAGROW. 500KV GROUND CLEARANCE (36) SHIELD WIRE BDOFT. VERT. SCALE = ASNOTED — I—
O O ra IC ea l I reS I e ni i rrOW Twcenrerune 250V GROO CLEARNICE () exisT SHELD W e S E—
LEFT PROFILE OFFSET RIGHT PROFILE OFFSET EXIST 500KV CONDUCTOR [ S 0 | o e
4 1 Bl o Mo
8 7 6 5 4 3 2 1
=

cg8ey pResy

8o
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Case Study 2 (Catenary

> +200 ft AGL)

Initial FAA Outcome

Marking & Lighting Study Outcome

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION =~

Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Transmission Line Span from 42/3 to 42/4
Location: Hardwick, NJ

Latitude: 41-03-27.94N NAD &3

Longitude: 74-35-38 34W

Heights: 231 feet above ground level (AGL)

1058 feet above mean sea level (AMSL)

hazard to air navigation provided the following condition(s). if any. 1s(are) met:

As a condition to this Determination. the structure 1s marked/lighted in accordance with FAA Advis Cil

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U 5.

== MARKING & LIGHTING RECOMNMIENDATION ==

C. The Federal Aviation Administration has completed an evaluation of your request concerning:
Structure: Lighting Study Span 42/3 10 42/4
Location: Harwick. NJ
Latitude: 41-03-2794N NAD 83
Longitude: T74-35-38.534W
Heights: 827 feet site elevation (5E)

231 feet above ground level (AGL)
1058 feet above mean sea level (AMSL)

This aesronautical study revealed that the structure does not exceed obstruction standards and would not be a Based on this evaluation, marking and lighting are not necessary for aviation safety| However, if marking/

lighting are accomplished on a voluntary basis, we recommend 1t be installed and maintained in accordance
with FAA Advisory Circular 70/7460-1 K Change 2.

rcular

70/7460-1 K Change 2| Obstruction Marking and Lighting. spherical markers - Chapters 3(Marked)&12.

Action will be taken to ensure aeronautical charts and records are updated to reflect the marking/lighting

6/20/2019

changes which exist at this time.

Power Line Systems 24



Conclusion

- Know your limits
— FAA Notice Criteria
— FAA Obstruction Standards

- Improve FAA compliance efficiency
— PLS-CADD reports and images
— Airspace Analysis
— Alrspace Export to Excel

- Design Transmission Line structures to minimize FAA
notice as well as marking/lighting requirements.
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Power Line Systems

IT'S ALL ABOUT YOUR POWER LINES

Questions

Company Logo

Contact Information

IT'S THE SOLUTION




