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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l i ght ni ng pr ot ect i on syst ems f or  
non- or dnance f aci l i t i es.   Modi f y t hi s gui de 
speci f i cat i on as needed t o addr ess uni que 
r equi r ement s f or  or dnance- r el at ed f aci l i t i es.   
Fol l ow r equi r ement s i n UFC 3- 575- 01,  " Li ght ni ng and 
St at i c El ect r i c i t y Pr ot ect i on Syst ems"  and cont act  
t he ser vi ce- speci f i c  or dnance or gani zat i on f or  
guidance.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
drawings:

1.   Locat i on and hei ght  of  ai r  t er mi nal s.
2.   Locat i on of  down conduct or s,  i ncl udi ng l ocat i ons 
wher e down conduct or s ar e subj ect  t o physi cal  damage 
and r equi r e addi t i onal  pr ot ect i on.
3.   Locat i on of  gr ound r ods.

SECTION 26 41 00  Page 3



4.   Locat i on of  gr ound r i ng el ect r odes or  al t er nat e 
met hods f or  gr oundi ng el ect r odes ( i f  any) .
5.   Locat i on of  t est  wel l s.
6.   Fence and gat e bondi ng det ai l s.
7.   For  addi t i ons t o l i ght ni ng pr ot ect i on syst ems on 
exi st i ng f aci l i t i es,  show l ocat i ons of  t i e- i n poi nt s.

**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 81 (2012) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2023) National Electrical Code

NFPA 780 (2023) Standard for the Installation of 
Lightning Protection Systems

U.S. AIR FORCE (USAF)

DAFMAN 32-1065 (2020) Grounding and Electrical Systems

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-575-01 (2012; with Change 1, 2021) Lightning and 
Static Electricity Protection Systems
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UNDERWRITERS LABORATORIES (UL)

UL 96 (2016; May 2023) UL Standard for Safety 
Lightning Protection Components

UL 96A (2016; Reprint Oct 2022) UL Standard for 
Safety Installation Requirements for 
Lightning Protection Systems

UL 1449 (2021; Reprint Dec 2022) UL Standard for 
Safety Surge Protective Devices

UL Electrical Construction (2012) Electrical Construction Equipment 
Directory

1.2   RELATED REQUIREMENTS

1.2.1   Verification of Dimensions

Confirm all details of work, verify all dimensions in field, and advise 
Contracting Officer of any discrepancy before performing work.  Obtain 
prior approval of Contracting Officer after engineering approval and 
before making any departures from the design.

1.2.2   System Requirements

**************************************************************************
NOTE:   Thi s speci f i cat i on i s based on compl i ance 
wi t h NFPA 780 as speci f i ed i n UFC 3- 575- 01,  
" Li ght ni ng and St at i c El ect r i c i t y Pr ot ect i on 
Systems."

NFPA 780 r equi r es sur ge pr ot ect i ve devi ces ( SPDs)  at  
al l  ser vi ce ent r ances as par t  of  a l i ght ni ng 
pr ot ect i on syst em.   I ncl ude Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM t o speci f y SPD 
requirements.

**************************************************************************

Provide a system furnished under this specification consisting of the 
latest products of a manufacturer regularly engaged in production of 
lightning protection system components.  Products must be UL listed for 
use on lightning protection systems unless this rating does not exist for 
items in question.

Comply with NFPA 70 , NFPA 780 , UL 96 , and UFC 3-575-01 .

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G" .   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
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Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce,  
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

**************************************************************************
NOTE:   Modi f y submi t t al s par agr aphs t o ensur e t hat  
an appr opr i at e submi t t al  i s  r equi r ed f or  each i t em 
i n t he pr oj ect .

**************************************************************************

**************************************************************************
NOTE:   For  t he Ai r  For ce,  modi f y Di v i s i on 1 
par agr aphs t o r equi r e submi ssi on of  l i ght ni ng 
pr ot ect i on shop dr awi ngs,  t est  r epor t s and 
cer t i f i cat es t o t he Base Ci vi l  Engi neer  and t o t he 
Desi gner  of  Recor d v i a t he Cont r act i ng Of f i cer  f or  
appr oval .   The Base Ci vi l  Engi neer  r et ai ns f i nal  
s i t e appr oval  aut hor i t y.

**************************************************************************

SD-06 Test Reports

Lightning Protection and Grounding System Test Plan ; G[, [_____]]

Grounding Systems Testing ; G[, [_____]]

SD-07 Certificates

Component UL Listed and Labeled ; G[, [_____]]
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Lightning Protection System Inspection Certificate ; G[, [_____]]

Roof Manufacturer's Warranty ; G[, [_____]]

1.4   QUALITY ASSURANCE

In each standard referred to herein, consider the advisory provisions to 
be mandatory, as though the word "shall" or "must" has been substituted 
for "should," wherever it appears.  Interpret references that require LPS 
expertise in these standards to mean Base Civil Engineer (BCE) or 
BCE-designated representative with LPS training certification.

1.4.1   Component UL Listed and Labeled

Submit proof of compliance that components are UL Listed and Labeled for 
use on lightning protection systems.  Listing alone in 
UL Electrical Construction , which is the UL Electrical Construction 
Directory, is not acceptable evidence.  In lieu of Listed and Labeled, 
submit written certificate from an approved, nationally-recognized testing 
organization equipped to perform such services, stating that items have 
been tested and conform to requirements and testing methods of 
Underwriters Laboratories (UL).

1.4.2   Lightning Protection and Grounding System Test Plan

Provide lightning protection system and grounding system test plans in 
compliance with NFPA 780 [ and DAFMAN 32-1065  chapters 8 and 10, and 
Attachment 7].[  Identify (by number or letter, at the preference of the 
base - 1.2.3. or a.b.c.) the system test points/locations along with a 
listing or description of the item to be tested and the type of test to be 
conducted.][  DAFMAN 32-1065 , Attachment 7, contains a Sample Visual 
Inspection Form (Figure A7.6) and a Sample 24-month Resistance/Continuity 
Test/Visual Inspection of LPS and Grounding System (Figure A7.7).  
Substitute-Forms may be used, but those forms created or substituted by 
the base must include the same contents and information as the samples 
provided in Attachment 7, Figures A7.6 and A7.7.]  As a minimum, include a 
sketch of the facility and surrounding lightning protection system as part 
of the specific test plan for each structure.  Include the requirements as 
"Testing of [Integral][Catenary][Mast] Lightning Protection System" in the 
test plan.  For explosives facilities, the rolling sphere must be 
superimposed in elevation drawings, on all three of these types of 
lightning protection systems for installations with a high strike density 
as indicated in the NOAA Strike Density Maps.  This may be accomplished by 
Computer Aided Design (CAD).  Integral systems are discouraged on 
explosives and communications facilities because it has the potential to 
bring lightning closer to what is being protected.  For explosives 
facilities, record drawings with materials description (wire size, air 
terminal material, etc.) is required by the base Weapons Safety Office.  
Testing of Surge Protective Devices must comply with UL 1449  and annual 
inspection of Surge Protective Devices should be included on Figures A7.6 
and A7.7.

1.4.3   Lightning Protection System Inspection Certificate  of Qualifications

Provide an approved third-party inspector who meets training certification 
requirements for final acceptance of the LPS.  Inspection and 
certification of the LPS must be completed and certified in writing, 
before occupancy of the building.  Compliance requirements are in 
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UFC 3-575-01 [ and DAFMAN 32-1065 , paragraphs 4.2 and 4.3].  Signed 
Certificate of Qualifications must be placed in the LPS records.

[ Optional certification (also described in UFC 3-575-01  and DAFMAN 32-1065
):  If available, base may provide LPS third-party qualified personnel via 
BCE-designated base individual who 1) routinely maintains and tests the 
lightning protection system and 2) has had advanced training, with a 
Certificate or Qualification signed and provided by the trainer, for LPS 
records.  This option removes the requirement for a project-included 
third-party inspector to certify the LPS prior to LPS system acceptance.

] Note that the Contracting Officer may not accept the LPS system without a 
recommendation from a qualified person identified in the project documents.

1.5   SITE CONDITIONS

Confirm all details of work, verify all dimensions in the field, and 
advise the Contracting Officer of any discrepancy before starting any 
work, if known at that time, or when it becomes known while performing 
work.  Obtain prior approval of the BCE or BCE-designated representative 
with LPS training certification before design changes are made.

PART 2   PRODUCTS

2.1   MATERIALS

See NFPA 70 , NFPA 780 , UFC 3-575-01 [, DAFMAN 32-1065 ].  Do not use a 
combination of materials that forms an electrolytic couple of such nature 
that corrosion is accelerated in the presence of moisture unless moisture 
is permanently excluded from the junction of such metals.  Where unusual 
conditions exist which would cause corrosion of conductors, provide 
conductors with protective coatings, such as tin or lead, or oversize 
conductors.  Where a mechanical hazard is involved, increase conductor 
size to compensate for the hazard or protect conductors.  When metallic 
conduit or tubing is provided, electrically bond conductor to conduit or 
tubing at the upper and lower ends by clamp type connectors or welds 
(including exothermic).  All lightning protection components, such as 
bonding plates, air terminals, air terminal supports and braces, chimney 
bands, clips, connector fittings, and fasteners are to comply with the 
requirements of UL 96  classes, as applicable.

2.1.1   Main and Bonding Conductors

**************************************************************************
NOTE:   NFPA 780 -  Cl ass I  ar e or di nar y bui l di ng 23 m 
 75 f t  or  l ess i n hei ght  and Cl ass I I  ar e or di nar y 
bui l di ngs over  23 m  75 f t  i n hei ght .

**************************************************************************

Main and Bonding Conductors should be NFPA 780  and UL 96  Class I or Class 
II materials, as applicable.  For explosives, Class II materials are in 
accordance with NFPA 780 , Chapter 8.

2.1.2   Conductors

Provide copper or aluminum conductors, as applicable.  See NFPA 780 , 
UFC 3-575-01 [, DAFMAN 32-1065 ].

SECTION 26 41 00  Page 8



2.2   COMPONENTS

2.2.1   Air Terminals on Integral Systems

Provide solid air terminals. Tubular air terminals are not permitted.  
Support air terminals more than  600 mm  24 inches  in length by suitable 
brace, supported at not less than one-half the height of the terminal.

2.2.2   Ground Rods

**************************************************************************
NOTE:   The desi gner  wi l l  det er mi ne t he t ype and 
number  of  gr ound r ods t o be used based on l ocal  
condi t i ons and ear t h r esi st i v i t y dat a.   NFPA 780 
al l ows copper - c l ad st eel ,  sol i d copper ,  or  st ai nl ess 
st eel  gr ound r ods f or  mul t i pl e gr ound r od 
applications.

Speci f y copper  c l ad st eel  r ods f or  nor mal  
condi t i ons.   The use of  ot her  mat er i al s such as 
gal vani zed coat ed st eel  wi l l  r equi r e wr i t t en 
aut hor i zat i on i n accor dance wi t h t he MI L- STD- 3007F,  
Par agr aph 5. 1. 7,  " Wai ver s and Exempt i ons. "

I n hi gh r esi st i v i t y soi l s,  3000 mm 10 f oot  sect i onal  
r ods may be used t o obt ai n t he r equi r ed r esi st ance 
t o gr ound;  however ,  wher e r ock i s encount er ed,  
addi t i onal  r ods,  a gr ound r i ng el ect r ode,  or  gr ound 
gr i d may be necessar y.   Coor di nat e and st andar di ze 
r od sel ect i on f or  i ndi v i dual  f aci l i t i es wi t h ot her  
speci f i cat i on sect i ons.

**************************************************************************

Provide ground rods conforming to NFPA 780 .  Provide ground rods that are 
not less than  16 mm  5/8 inch  in diameter and  2440 mm  8 feet  in length.  Do 
not mix ground rods of copper-clad steel and solid copper on the job.

2.2.3   Connections and Terminations

Provide connectors for splicing conductors that conform to UL 96 , class as 
applicable.  Conductor connections can be made by compression clamps or 
welds (including exothermic).  Provide style and size connectors required 
for the installation.

2.2.4   Connector Fittings

Provide connector fittings for "end-to-end", "Tee", or "Y" splices that 
conform to NFPA 780  and UL 96 .

PART 3   EXECUTION

3.1   LIGHTNING PROTECTION SYSTEMS

**************************************************************************
NOTE:   Thi s speci f i cat i on i s based on compl i ance 
wi t h NFPA 780 as speci f i ed i n UFC 3- 575- 01,  
" Li ght ni ng and St at i c El ect r i c i t y Pr ot ect i on 
Systems."

**************************************************************************
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Provide a lightning protection system that meets the requirements of 
NFPA 780  and UFC 3-575-01 .

3.1.1   Integral Lightning Protection System

The integral type lightning protection system consists of air terminals, 
roof conductors, down conductors, ground connections, grounding electrodes 
and ground ring electrode conductor for the purpose of carrying lightning 
current from a direct strike to ground in a manner that will protect 
assets and personnel.  Expose all conductors on the structures except 
where exterior down conductors are required to be in protective sleeves 
for prevention of mechanical damage ( 1830 mm 6 feet above grade level).  
Integral systems are the least preferred, especially for explosives and 
communications facilities.  When use of integral systems is determined by 
the designer or site conditions to be necessary, do not run down 
conductors inside columns or other methods which will prevent visual 
access for required inspections.  Visual access is required by NFPA 780 [ 
and DAFMAN 32-1065 ] so that the annual visual inspection may be performed 
on all LPS components.

Make interconnections within side-flash distances between down conductors 
and metallic equipment mounted on the exterior or interior of a facility, 
at or below the level of the grounded metallic parts.  Calculate 
side-flash distances in accordance with NFPA 780 .  Be aware of side 
flashes that may occur through exterior walls.

Note that integral systems should be avoided as LPS for Explosives and 
Communications facilities and is discouraged for general facilities.  
Installation and maintenance costs of an integral system are excessive and 
this method is maintenance intensive.  The complexity and number of test 
points dictates frequent interruption to missions and daily operations for 
required annual inspections and testing.  Integral systems require fall 
protection and maintenance of that fall protection system.  For fall 
protection, maintain NFPA 780 -compliant separation distance between the 
integral system and metallic fall protection.

3.1.1.1   Roof-Mounted Components

Coordinate with the roofing manufacturer and provide certification that 
the roof manufacturer's warranty  is not violated by the installation 
methods for air terminals and roof conductors.  Adhesive fasteners may be 
used on the roof if the installation is observed by base-qualified 
personnel to be compliant with manufacturer's instructions.  Installation 
must be observed until the observer is satisfied that the proper methods 
for preparing the surface are being performed.  These fasteners will be 
added and considered a test point in Base records and must be part of the 
annual inspection.  Observer must date and sign the test record.

No connection or physical attachment is allowed to any coping system on 
the roof as this violates the integrity and warranty of the coping system.

3.1.1.2   Air Terminals

Use of adhesive fasteners, when installing air terminals on "rubber" 
(EPDM) type roofs, should be in accordance with adhesive and roof 
manufactures’ recommendations.  See paragraph ROOF-MOUNTED COMPONENTS.
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3.1.1.3   Roof Conductors

Roof conductors should comply with NFPA 780 [ and DAFMAN 32-1065 ].

3.1.2   Catenary Lightning Protection System

A catenary lightning protection system consists of at least two wooden 
poles or metallic masts with overhead wires (cross conductors).  Install 
air terminals on wooden masts at least  254 mm  10 inches  higher than the 
top of the wooden pole, or use steel saddles on top of the wooden pole for 
conductor placement if saddle is at least  152 mm  6 inches  above the wooden 
pole.  Provide at two paths to ground for an overhead ground wire (cross 
conductor) and down conductors, to transport the current from a direct 
strike to grounding electrodes that are  16 mm by 2440 mm  5/8 in. by 8 ft .  
The class (diameter at the top of the pole and the pole height) of wooden 
pole must be designed to withstand the horizontal force of the cross 
conductor and any ice loading it could be subject to.  Metallic masts used 
in a catenary lighting protection system do not require air terminals, but 
must be rated for use on electrical distribution or transmission lines 
because of horizontal forces that must be considered when sizing and 
selecting the metallic mast manufacturer.  Consider resonant frequency in 
the design, if applicable, and use appropriate damping designed by the 
mast manufacturer.  A rolling sphere proof of protection is a required 
submittal that must be approved prior to sizing or ordering the masts.  
This system shall comply with NFPA 780 .  Note that for randomly-shaped 
facilities (non-rectangular facilities), a catenary system is not required 
to be symmetrical.  To maintain symmetry on the widest part of the 
building, the overhead ground wire (cross conductor) length sometimes 
drives the height of the masts by several sizes to compensate for added 
weight of the cross conductor and the fact that it could be laden with ice 
during winter, in some areas of a country.  This system shall comply with 
NFPA 780  and UFC 3-575-01 [, and DAFMAN 32-1065 ].

3.1.3   Mast Lightning Protection System

A mast lightning protection system consists of one or more individual 
masts not interconnected to each other, and isolated from the building, 
that provide sufficient protection for the structure contents.  These 
masts may be wooden or metallic.  Wood poles (masts) require air terminals 
on top that are at least  254 mm  10 inches  higher than the top of the mast, 
down conductors that provide at least two paths to ground (as close to 180 
degrees apart on the pole perimeter as possible), to transport the current 
from a direct strike directly to grounding electrodes (ground) that are  16 
mm by 2440 mm  5/8 inches by 8 feet .  Metallic masts do not require air 
terminals and are not required be rated for use on electrical distribution 
or transmission lines because only vertical forces are experienced by the 
mast.  If lights or other items are mounted on the top of the masts, guy 
wires and proper bonding of the guy wires are required.  The base of a 
metallic mast should have connections to two separate ground rods,  16 mm 
by 2440 mm  5/8 inches by 8 feet , unless equivalent protection is provided 
(designed within) in the footer or some other documented manner.  Paths to 
ground must possess a visible test point.  A rolling sphere diagram 
showing proof of protection is a required submittal that must be approved 
prior to sizing or ordering the masts.  This system shall comply with 
NFPA 780  and UFC 3-575-01 [, and DAFMAN 32-1065 ].

A lightning protection system may consist of a mixture of these three 
systems, in order to limit cost of the system while still providing 
protection.  For instance, an irregularly shaped building that uses a 
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catenary system may use a single mast to cover an area that is just 
outside the zone of protection created by the catenary, as indicated by a 
rolling sphere diagram.

3.1.4   Down Conductors

A minimum of two paths to ground shall be provided on any system.  This 
may be by two down conductors or with a down conductor in combination with 
other metallic connections to ground.  Protect exposed down conductors 
from physical damage from ground level up to  1830 mm  6 feet .  If this 
protection is a metal conduit, both ends must be bonded to the down 
conductor passing through it.  For Schedule 80 conduit providing this 
protection, no bonding at both ends is necessary.  Schedule 80 conduit or 
metallic conduit may be painted to match the surrounding surface.  NO 
CONNECTIONS OR FASTENERS OF ANY LIGHTNING PROTECTION SYSTEM MAY BE PAINTED 
because this affects the ease with which lightning current can pass to 
ground.

3.1.5   Ground Connections

Attach each down conductor and ground ring electrode to a ground rod below 
grade by exothermic weld for all buried connections and exothermic weld or 
compression connectors for connections inside test wells.  Terminate all 
down conductors to a grounding electrode inside a test well.  Test 
connections and record resistances and continuity readings prior to 
covering.

Accessible connections above ground level and in test wells can be 
grounded with mechanical clamping, meeting installation requirements in 
NFPA 780 .

3.1.6   Installation of Grounding Electrodes (Ground Rods)

**************************************************************************
NOTE:   Wher e soi l  condi t i ons i ndi cat e def i ni t el y 
t hat  a gr ound r i ng el ect r ode wi l l  not  be r equi r ed,  
al l  r ef er ences t o a gr ound r i ng el ect r ode shoul d be 
del et ed f r om t he speci f i cat i ons.

I f  r equi r ed by soi l  condi t i ons,  sel ect  an al t er nat e 
met hod f or  gr oundi ng el ect r odes i n shal l ow soi l .   
Ut i l i ze NFPA 780 or  an al t er nat e met hod meet i ng t he 
i nt ent  of  NFPA 780.   Val i dat e by cal cul at i ons or  
hi st or i cal  dat a f or  s i t e condi t i ons.   Modi f y t he 
wor di ng bel ow as necessar y t o speci f y t he syst em 
design.

**************************************************************************

Extend driven ground rods vertically into the existing undisturbed earth 
for a distance of not-less-than  2400 mm  8 feet  if exothermic welds are 
used for bonds.  Inside test wells, the  16 mm by 2400 mm  5/8 in. by 8 ft  
rod may be driven to a point above the base of the test well, that will 
provide working/testing access to the mechanically-fastened bond.  Set 
ground rods not less than  915 mm  3 feet  nor more than  1830 mm  6 feet  (see 
NFPA 780 ) from the structural foundation, and at least  915 mm  3 feet  
beyond the drip line for the facility.  After the completed installation, 
measure the total resistance to ground using the fall-of-potential method 
described in IEEE 81 .  Maximum allowed resistance of a single driven 
ground rod is 25 ohms ( NFPA 70 ).  If resistance-to-ground of a single 
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ground rod for the lightning protection system exceeds 25 ohms and another 
ground rod is driven in accordance with NFPA 780 , 25 ohms does not apply 
to this test point.  See NFPA 70  exception to Article 250.53.

[ For explosives facilities:  For a ground ring electrode, provide 
continuous No. 1/0 (minimum) bare stranded copper cable ( NFPA 780 -2023, 
Chapter 8, Explosives Facilities).

] 3.2   APPLICATIONS

3.2.1   Personnel Ramps and Covered Passageways

**************************************************************************
NOTE:   Per sonnel  r amps and cover ed passageways t hat  
ar e i n t he zone of  pr ot ect i on of  a l i ght ni ng 
pr ot ect i on syst em,  as def i ned by NFPA 780,  do not  
need addi t i onal  l i ght ni ng pr ot ect i on.   Pr ot ect  
per sonnel  r amps and cover ed passageways t hat  ar e 
out si de t he zone of  pr ot ect i on wi t h l i ght ni ng 
pr ot ect i on conf or mi ng t o t he r equi r ement s f or  
bui l di ngs of  s i mi l ar  const r uct i on.

**************************************************************************

Lightning Protection is required in accordance with NFPA 780  and 
UFC 3-575-01 .

3.3   INTERFACE WITH OTHER STRUCTURES

3.3.1   Fences

**************************************************************************
NOTE:   Coor di nat e wi t h Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON f or  addi t i onal  el ect r i cal  
di st r i but i on syst em r equi r ement s.   Coor di nat e wi t h 
Section 32 31 13 CHAI N LI NK FENCES AND GATES f or  
f ence gr oundi ng r equi r ement s.

**************************************************************************

Bond metal fence and gate systems to the lightning protection system at 
the point where the fence, any fence post, or gate is within  1830 mm  6 feet
 of any part of the lightning protection system (usually a down conductor) 
in accordance with ANSI C2 and NFPA 780  and UFC 3-575-01 .

3.4   RESTORATION

Where sod has been removed, replace sod as soon as possible after 
completing the backfilling.  Restore areas disturbed by trenching, storing 
of dirt, cable laying, and other work, to original condition.  Overfill 
the trench to accommodate for settling.  Include necessary topsoil, 
fertilizing, liming, seeding, sodding, sprigging or mulching in any 
restoration, to match existing.  Maintain disturbed surfaces and 
replacements until final acceptance.  Return to site after six months to 
fill in compacted surface.

3.5   FIELD QUALITY CONTROL

3.5.1   Lightning Protection Systems Testing

A 100 percent test point test and inspection is required by all services.  
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Identify test points for lightning protection system connections and 
bonds.  Provide a sketch (NTS) with identified test points as part of the 
contract acceptance.  Number points in a manner consistent with the 
installation (Base or Post) nomenclature for existing lightning protection 
systems; for example, use letters or numbers to track the test results.  
Test each lightning protection system connection to ensure continuity 
across each connection or bond is 1 ohm or less, and record the value 
indicated on a copy of the test form located at the back of DAFMAN 32-1065 , 
Attachment 7.

a.  LPS testing must also be accomplished on smaller projects, such as 
roofing and HVAC projects, where lightning protection systems are 
installed on any facility with existing LPS, to ensure the LPS is not 
damaged or reconfigured during construction.

b.  Comply with UL 96A .  A third-party inspector (not the designer and not 
the installer) must be present for the 100 percent inspection and data 
documentation by the contractor.  This is to take place prior to 
project acceptance.  Note that in many cases Air Force personnel have 
been trained to inspect and accept projects as the third-party 
inspector.  Verify this before contract award.

3.5.2   Grounding Systems Testing

**************************************************************************
NOTE:   Use 25 ohms unl ess t he speci f i c  f aci l i t y ,  
such as a t el ecommuni cat i ons f aci l i t y ,  r equi r es a 
l ower  val ue.

**************************************************************************

A 100 percent test point resistance test and inspection is required.  
Identify all test points for grounding system connections and bonds.  
Provide a sketch (NTS) with identified test points as part of the contract 
acceptance.  Number points in a manner consistent with the installation 
(Base or Post) nomenclature for existing grounding systems; for example, 
use letters or numbers to track the test results.  Test each grounding 
system connection or bond to ensure resistance-to-ground is 25 ohms or 
less or as excepted by NFPA 70  or NFPA 780 .  Record the resistance 
measurement on a copy of the test form located at the back of 
DAFMAN 32-1065  for Air Force or a similar form provided by the Army or 
Navy.  Test the ground rod for resistance to ground before making 
connections to the rod.  Tie the grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, and 
not earlier than 48 hours after rainfall.  Include in the written report: 
locations of test points, measured values for continuity and ground 
resistances, and soil conditions at the time that measurements were made.  
Submit results of each test to the Contracting Officer.

        -- End of Section --
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