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SECTION 26 05 26.00 40

GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS
08/ 19
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NOTE: This guide specification covers the
requirenents for electrical system and equi pnent
groundi ng i ncluding ground rods, grounding
conductors, connectors, and other accessories. This
section excludes instrunentation and static
groundi ng systens.

Ensure drawi ngs show plan | ayout of each grounding
el ectrode, ground mat, ground grid, substation
ground bus, interconnecting groundi ng conductor, and
tap connections to steel building colums and

out door el ectrical equipnment. Ensure that detai
drawi ngs of ground mats and ground grids show,
configuration, ground rod spacings, interconnecting
cable and tap connections to substation yard fence,
substati on ground bus, and interior equipnent.

VWhen groundi ng systenms as shown fail to achieve the
desired measured resistance to ground, additiona
ground rods nay be required.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O
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PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

If Lighting Protection is required as part of the
project include Section 26 41 00 LI GHTNI NG
PROTECTI ON SYSTEMS and i ncl ude reference in second
par agr aph.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM applies to work specified in
this section.

][ Section 26 41 00 LI GHTNI NG PROTECTI ON SYSTEMS applies to work specified in
this section.

]1.1 REFERENCES

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

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

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A3.0M A3.0 (2020) Standard Wl ding Ternms and
Definitions

AWS A5. 8/ A5. 8M (2019) Specification for Filler Metals for
Brazi ng and Braze Wl di ng

AWS B2.1/B2. 1M (2021) Specification for Wl ding Procedure
and Performance Qualification

ASTM | NTERNATI ONAL (ASTM

ASTM B3 (2013) Standard Specification for Soft or
Anneal ed Copper Wre

SECTION 26 05 26.00 40 Page 4



ASTM B8 (2011; R 2017) Standard Specification for
Concentri c-Lay- Stranded Copper Conductors,
Hard, Medi um Hard, or Soft

ASTM B187/ B187M (2020) Standard Specification for Copper,
Bus Bar, Rod and Shapes and Ceneral
Pur pose Rod, Bar and Shapes
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE 81 (2012) Cuide for Measuring Earth
Resistivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
| EEE C2 (2023) National Electrical Safety Code
NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil di ng
and Equi pnent Acceptance Gui de

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

ANSI / NEMA GR 1 (2007) G oundi ng Rod El ectrodes and
Groundi ng Rod El ect orode Couplings

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023) National Electrical
Code
NFPA 780 (2023) Standard for the Installation of

Li ghtni ng Protection Systens
TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)

TI A- 607 (2019d) Generic Tel ecomuni cations Bondi ng
and Grounding (Earthing) for Custoner
Prem ses

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 889 (2021; Rev D) @Gl vanic Conpatibility of
El ectrically Conductive Materials

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (2022) UL Standard for Safety G ounding
and Bondi ng Equi pnent

UL 546 (2008) UL Qutline of Investigation for
Conduct or Term nati on Conmpounds

1.2 SUBM TTALS

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
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items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" classification indicates submttals
requi red as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.
Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arnmy projects.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Ground Rods; ¢, [ 1]
Ground Wres; ¢, [ 1]
Connectors and Fasteners; C, [ 1]
Test Wells; ¢, [ 1]
Conductive Corrosion |Inhibiting Conmpounds; C[, [__ 1]
Ground Buses; G, [ 1]
SD- 06 Test Reports
Bond Resistance Test; G, [ 1]

Ground Resistance Tests; G, [ 1]
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1

1

G ound Isolation Test; G, [___ 1]
Equi prent Continuity Test; G, [ 1]
SD-07 Certificates
G ound Resistance Test Equipnent; C[, [__ 1]
M cro- Chnmet er Test Equiprent; G, [__ 1]
SD-11 Cl oseout Submittals

Record Drawi ngs

3  QUALITY CONTROL

3.1 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in

t hese publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting Oficer. Ensure equipnrent,
materials, installation, and workmanship are in accordance with the
mandat ory and advi sory provisions of NFPA 70, |EEE C2 unl ess nore
stringent requirenents are specified or indicated.

.3.2 St andard Products

Provide material s and equi pnent that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and workmanshi p. Provide products which have been in
sati sfactory comrercial or industrial use for 2 years prior to bid

openi ng. Ensure the 2-year period includes applications of equipment and
material s under similar circumstances and of simlar size. Ensure the
product has been on sale on the comrercial market through adverti senents,
manuf acturers' catal ogs, or brochures during the 2-year period. Were two
or nore items of the sanme class of equiprment are required, these itens
nmust be products of a single manufacturer

.3.3 Ground Resi stance Test Equi prment

Provi de conbi nati on 3-point and 4-point type ground resistance test

equi prent specifically designed for grounding el ectrode resistance and
soil resistivity tests. Submt proof of current equipnent calibration with
test equi prent product data.

.3.4 M cro- Chnmet er Test Equi pnment

Perform[circuit and ]bond resistance tests using a m cro-ohnmeter with
the followi ng characteristics:

a. Resistance range sel ectable and capabl e of neasuring to 10 m cro- Chis
using a mnimumof 1 anpere of test current.

b. Positive and negative test |eads of the 2-wire bal anced type.

Provi de both clanmp and probe type connections to all ow neasurenents
across all bonded surfaces. Provide long |length balanced test lead to
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al | ow nmeasurenents froma bonding location to the nearest test well.

Submit proof of current equipnent calibration with test equi pment product
dat a.

1.4 PREDI CTI VE TESTI NG AND | NSPECTI ON TECHNOLOGY REQUI REMENTS

R R I R I R I R R I R R R I R R R I R R I R R R I R R I R O

NOTE: The Predictive Testing and | nspection (PT&l)
tests prescribed in Section 01 86 26.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL
SYSTEMS are MANDATORY for all NASA assets and
systens identified as Critical, Configured, or

M ssion Essential. |If the systemis non-critical
non- confi gured, and not m ssion essential, use sound
engi neering discretion to assess the val ue of adding
t hese additional test and acceptance requirenents.
See Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS for additional

i nfornati on regarding cost feasibility of PT&
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

This section contains systens and equi pment conponents regul ated by NASA's
Reliability Centered Building and Equi pnent Acceptance Program This
programrequires the use of Predictive Testing and | nspection (PT&l)
technol ogi es in confornmance with RCBEA GUIDE to ensure buil di ng equi pnent
and systens have been installed properly and contain no identifiable
defects that shorten the design life of a systemand its conponents.
Satisfactory conpletion of all acceptance requirenents is required to

obt ai n Gover nnment approval and acceptance of the work.

Perform PT& tests and provide submttals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS.

PART 2 PRODUCTS

Submit naterial, equipnent, and fixture lists for grounding systens,

i ncludi ng manufacturer's style or catal og nunbers, specification and
drawi ng reference nunbers, warranty information, and fabrication site
i nformati on.

2.1 MATERI ALS
2.1.1 G ound Rods

Provi de ground rods of [copper][copper-clad steel] conform ng to UL 467
and ANSI/NEVA GR 1. Ensure ground rods are not less than[ 20 mm 3/4 inch
in diameter and 3000 nm 10 feet in length][as indicated].

Where ground rod length is greater than 3000 nmrl0 feet, provide sectiona
type ground rods with each section 3000 m10 feet in length. Join
sectional type ground rods using [threaded brass couplings][exothermc
wel di ng conpl etely around both rod/coupling joints][threaded couplings
that are welded at the threaded joints]. Ensure ground rods have
cone-shaped point on the end of the first section driven into the ground.

Provi de ground rods and ground rod sections di e-stanped near the top with

the nane or trademark of the manufacturer and the length of the segment in
feet.
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2.

2.

1.2 Ground Wres
1.2.1 Bar e

Provi de anneal ed bare copper, Cass "B" stranded ground and bond wires in
accordance with ASTM B8 for wires #4 AW and larger and solid in
accordance with ASTM B3 for wires #6 AW and snaller. Provide conductors
with 98 percent conductivity and sized wires in accordance with the

requi renments of NFPA 70 and NFPA 780.

.1.2.2 | nsul at ed

Ensure insul ated conductors conformto the requirenents of Section
26 05 00.00 40 COMMON WORK RESULTS FOR ELECTRI CAL

VWere installed in conduit as part of a conplete circuit provide
conductors with green insulation for sizes #8 AWG and snaller and with
green phase tape at each end and in each junction box for sizes #6 AWG and
| ar ger.

.1.2.3 Straps/ Junpers

Provi de copper bonding straps and junpers with a cross-sectional area of
not less than [4.12 mllineter dianmeter][as indicated] [No. 6 AW [ as

i ndi cated]. Ensure bonding straps and junpers for shock-nounted devices
with [pivot] [hinged] [swivel] joints are nade of [flat] [tinned-copper]
[woven-wire braid] [flexible stranded] wire.

.1.3 Connectors and Fasteners

.1.3.1 Exot hermi ¢ Wl ds

Ensure the nmolds, materials and powder charges used to nake exothermc
wel ds are the standard product of a single manufacturer and listed by the
manuf acturer for use on the specific type, size, quantity and
configuration of conductors to which the weld is applied.

.1.3.2 Irreversibl e Conmpression Lugs

Provide irreversible conpression |lug type connectors manufactured from
tin-plated copper and installed using a hydraulic conpression tool and die
to apply correct, uniformy distributed, circunferential pressure. Ensure
tools and dies are as recommended by the irreversible conpression |ug type
connector manufacturer. Use an enbossing die code or other standard

nmet hod to provide visible indication that a connector has been adequately
conpressed onto the conductor. Apply irreversible conpression lug type
connectors in strict accordance with the manufacturer's witten

i nstructions and published installation instructions. Use 2-hole lug type
connectors for connections to NEMA cabl e pads and bus bars, and

si ngl e-hol e connectors ot herw se.

.1.3.3 Mechani cal

Provide split bolt and clanp style nmechanical type connectors nmanufactured
from|[copper, ][copper alloy, ][or ][bronze,] listed by the manufacturer
as suitable for direct burial use. Ensure nechanical type connectors are
applied in strict accordance with the manufacturer's published
installation instructions.
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2.1.3. 4 Fast eners

Provide bolts, nuts, washers, |ock washers, and associ ated fasteners used
for groundi ng and bondi ng connecti ons manufactured of [copper][bronze][tin
pl ated tenmpered brass][stainless steel]. Were fasteners contact
dissimlar metals, apply conductive oxide-inhibiting conpound.

[2.1.4 Test Wells

Provide test wells that are H20O rated, precast reinforced concrete,
[circular][rectangular], with open bottom and concrete or cast iron
lid/frane. Ensure test wells have inside dinensions of not |ess than [15
i nches wide by 22 inches long][12 inches in dianeter] by 24 inches deep
Provide test well Iid with cast "GROUND' | egend.

12.1.5 Conductive Corrosion |Inhibiting Conmpounds

Provi de conductive corrosion inhibiting conmpounds UL Listed in accordance
with UL 546, listed by the manufacturer as suitable for the application
and suitable for all alum numand copper conductor/connect or

applications. Ensure conductive corrosion inhibiting compounds inhibit
oxi dation at the conductor/connector interface and have no del eterious

ef fect on the conductor/connector netal or EPDM natural rubber, or

pol yet hyl ene insulating materials.[

Provide gritted conductive corrosion inhibiting conpound that are

non- petrol eum based and non-toxic, and contain conductive grit. Ensure
gritted conductive corrosion inhibiting compound is specified by the
manuf acturer for application to the conductor/connector interface of
conpressi on connectors. ]|

Provi de non-gritted conductive corrosion inhibiting conpound that are
non- petrol eum based and non-toxic and contain no grit filler. Ensure
non-gritted conductive corrosion inhibiting compound is specified by the
manuf acturer for application to the conductor/connector interface of
nmechani cal connectors such as bolted joints, flat-to-flat contact
surfaces, terminal and |lug tongues, and grooves of bolted parallel
connectors or clanps.]

2.1.6 Ground Buses
Provide [electro-tin plated, ]solid copper ground buses conformng to
ASTM B187/ B187NV wi th m ni mum di mensions of 6 nillinmeters0.25 inches thick
100 millimeters4 inches wide, and 300 millinmetersl2 inches in length or as
i ndi cated. Ensure ground buses are equipped with two UL Recogni zed red
1000V rated insul ated standoffs and stainless steel nounting brackets.

Provi de Tel ecomruni cati ons Main Ground Buses and Tel econmuni cati ons G ound
Buses in neeting the standards of Tl A-607.

Provi de groundi ng buses with predrilled NEMA hol e configuration as
i ndi cat ed.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install grounding systems in accordance with NFPA 70, NFPA 780 and | EEE C2,
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and as i ndi cat ed.

Bond exposed non-current-carrying netallic parts of electrical equi pnment
and netallic raceway systenms to ground.

Bond groundi ng conductors in netallic and non-netallic raceways to
ground. Make ground connections at equi pnent and to ground rods as

i ndicated. Interconnect all grounding nedia in or on the structure to
provi de a comopn ground potential. This includes |Iightning protection
el ectrical service, tel ecomunications system grounds, as well as
underground metal lic piping systens.

Bond wiring systemneutrals to ground in accordance with the requirenents
of NFPA 70. Were ground fault protection is enployed, ensure that
connection of ground and neutral does not interfere with correct operation
of fault protection. |

Count er poi se ground systens consist of a series of ground rods with a

di rect buried groundi ng conductor | oop, configured to mnimze the nunber
of dead-ends, interconnecting the individual ground rods. Provide ground
rods in the locations indicated.]

3.1.1 G ound Rods

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: In |ocations where existing underground
utilities, equipment or structures may be danmged,
use the water jetting method for ground rod
installation.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

[Install ground rods using a water jetting procedure.]

[ IInstall ground rods so that the top of the rod is [100] [ ] mllinmeter
[4] [ ] inches above grade.

]J[Install ground rods so that the top of the rod is not |ess than [450]
[ ] milinmeter [18] | ] inches bel ow finished grade

13.1.2 Conduct or s

Install bare or insulated conductors as indicated. Install bare
conductors where not specifically identified as bare or insul ated except
where installed in conduit with associ ated phase conductors. |nstal

i nsul ated conductors in conduit with insulation of the sane material as
t he associ ated phase conductors with which it is installed.

Provi de straps/junpers across joints subject to vibration. Instal
strap/junper such that vibration will not change its electrical
characteristics. Apply strap/junper to the netallic structure on each side
of the joint; do not penetrate any adjacent parts. Install straps/junpers
in areas that are accessible for maintenance. Install strap/junper such
that it does not restrict the noverment of the nmetallic structures to which
it is connected. Install strap/junper such that it does not weaken the
nmetallic structures to which it is attached. Do not connect two or nore
straps/junpers in series.
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3.1.3 Count er poi se

Install [11.7] [ ] millimeter dianeter (No. [4/0] [ ] AW5 No.
[4/0] [ ] AWE bare copper counterpoi se groundi ng conductor direct

buri ed outside of the structure drip line, within 600 to 1800 mllineters
24 to 72 inches of the structure foundation, wi th a m ni num of 450
mllinetersl8 inches of earth cover. Install counterpoise grounding
conductor in earth undisturbed by excavation, not earth fill, and do not

| ocate beneath roof overhang, or wholly under paved areas or roadways
where rainfall cannot penetrate to keep soil mpist in the vicinity of the
conduct or.

Install ground rods vertically into the earth not [ess 3000 nmr 10 feet

with top of ground rod not Iess than [450] | ] milinmeter [18]

[ ] inches bel ow finished grade. Bond ground rods to counterpoise

groundi ng conductor at intervals no less than 6 |linear nmeters20 |inear feet
nor greater than 12 linear nmeters40 |linear feet of ground counterpoise

cabl e.

3.1.4 G ound Buses
Install ground busses in accordance with manufacturer's instructions.
3.1.5 Bui | di ng Grounds

Install [11.7] [ ] millinmeter dianeter (No. [4/0] [ ] AWG No.
[4/0] [ ] AWE bare copper ground conductor from|[concrete encased
foundation rebar][ and J[every corner colum and intermedi ate exterior
colum] to counterpoise. [Connect conductors to rebar using [nechanica
connectors manufactured for such purpose][exothernic welds]. Install one
conductor a mni mum of every [18,000] [ ] milinmeter [60] | ] feet
of concrete foundation perinmeter. ]Connect ground conductors to [columms
and ] counterpoi se using [nechani cal connectors manufactured for such
pur pose] [ exot herm ¢ wel ds] .

3.1.6 Equi pnent Groundi ng

Install ground systems for power, telecomrunications, and
instrumentation. Independently connect each systemto the buil ding
count er poi se.

3.1.6.1 Equi pnent and Encl osur e Bondi ng

Bond each netallic enclosure and all electrical equipnment to ground. Make
at | east one copper connection fromthe systemground point to one or nore
encl osures in the area such that all enclosures and equi prent provide a

| owi npedance path to ground when properly bonded toget her

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: This paragraph specifies a "Case" ground. A
Case ground is where grounding is critical such as
fueling areas, pads, etc. A nodification such as an
of fice building or an adnministrative area would not
require the additional ground.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

[ In addition to the green col ored equi pment groundi ng conductor required in
each raceway and sized in accordance with Table 250.122 of NFPA 70, bond
each panel board, sw tchboard encl osure, transformer housing, notor
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housi ng, disconnect, starter, and other electrical equiprment, to the
groundi ng systemwi th a stranded copper conductor, routed external to the
f eeder raceway.

I ndividually and directly connect indoor substations, transformers,

swi tchboard franes, switchgear assenblies, notors, notor control centers,
air conpressors, air handlers, refrigerated air dryers, generators, frames
and tracks of cranes, and | ] to the building ground. Ensure the
current-carrying capacity of the groundi ng conductor is the sane as the
current-carrying capacity of the power conductors for circuits utilizing

power lines size [6.54] [ ] millimeter dianeter (No. [2] | ] AWG
No. [2] [ ] AWEC and snaller. For circuits with power wiring |arger
than [6.54] | ] milinmeter dianeter (No. [2] | ] AWG No. [2]

[ ] AWG, ensure the groundi ng conductor is in accordance with NFPA 70.

.1.6.2 Bondi ng of Conduit and Raceway Systens

Bond all metal conduit, fittings, junction boxes, outlet boxes, arnored
and netal sheathed cable, and other raceways. Ensure adequate electrica
contact at the joints and termnations. Ensure netallic raceway systens
have el ectrical continuity with equiprment. Individually and directly
connect equi pment to the building ground, independent of the raceway
system

For rigid netal conduit and terninations, ensure threaded connections are
wrench-tight with no exposed threads. Reamall ends of the conduit to
renove burrs and rough edges. Bond conduits entering boxes and encl osures
to the box with [bondi ng-type | ocknuts, one outside and one inside.]

[l ocknuts and groundi ng-type bushings.] Locknuts that gouge into the
netal box when tightened are not acceptabl e.

Conduit systens that are interrupted by PVC dielectric |links are bonded
separately on either side of the link. Do not junper the dielectric link

Install flexible metal conduit with an integral groundi ng conduct or

.1.6.3 Cabl e Tray Bondi ng

Bond cabl e tray sections together. Cable tray sections in tandem assenbly
are considered as having electrical continuity when these sections are
bonded with the appropriate bolts. Install bond straps across expansion
joints. Bond cable trays to the building ground system

1.7 Bondi ng Materials And Met hods

Acconpl i sh bondi ng of metal surfaces by [brazing] [welding] [clamnping]
[structural joining nethods].

. 1.7.1 Br azi ng

Ensure brazing sol der conforns to AWS A5. 8/ A5. 8V | ].

.1.7.2 Vel di ng

Wel d using the exotherm c process with procedures conformng to

AWS A3. 0M A3.0, AWS B2.1/B2.1N, and manufacturer's recomrendation. Were
dissimlar metals are to be joined via exothermic weld, follow the weld

kit manufacturer's reconmendati ons and published instructions. Ensure
connections between dissimlar nmetals do not produce gal vanic action in
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accordance with M L- STD- 889

Use wel di ng processes of the exotherm c fusion type that nakes a
connection wi thout corroding or |oosening. Ensure process joins al
strands and does not cause the parts to be damaged or weakened. Conpl eted
connection or joint is equal or larger in size than the conductors joined
and has the sanme current-carrying capacity as the |argest conductor

Pai nt the buried ground connections with a bitumastic paint.

.1.7.3 d ampi ng

In external |ocations, use clanping only where a disconnect type of
connection is required. Connection device may utilize [spring-Ioaded
jaws] [threaded fasteners]. Construct device such that positive contact
pressure is maintained at all times. Use machine bolts with [tooth-type]
[spring-type] | ockwashers.

.1.7.4 G eani ng of Bondi ng Surfaces

Thoroughly cl ean surfaces that conprise the bond before joining. Apply an
appropriate abrasive with gentle and uniform pressure to ensure a snooth
and uni form surface. Do not renmpve excessive netal fromthe surface.
Clean clad nmetals in such a manner that the cladding material is not
penetrated by the cleaning process. Then clean bare nmetal with an
appropriate solvent to renbve any grease, oil, dirt, corrosion
preventives, and other contam nants. Bond to the cleaned area wthin one
hour after cleaning. Seal joint and refinish the exposed surfaces within
two hours of exposure to prevent oxidation. Wen additional tine is
requi red, apply a corrosion preventive conpound until the area can be
refini shed.

.1.7.5 Protecti on of Fini shed Bonds

Protect finished bonds by painting to match the original finish after the
bond i s nade.

.2 FI ELD QUALI TY CONTRCL

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: |If the specified systemis identified as
critical, configured, or mssion essential, use
Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS to establish
predictive and acceptance testing criteria.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Perform PT& tests and provide submittals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

The requirenents of Section 26 08 00 APPARATUS COORDI NATI ON, | NSPECTI ON
AND TESTI NG apply to this section.

Performthe following tests in the presence of the Contracting Oficer
Furni sh test equi pnent and personnel and submit witten results of each
test. Notify the Contracting O ficer at |east 14 cal endar worki ng days
prior to each test.

Submit witten results of each test to Contracting Oficer for review and
approval . Docunent each |ocation where test is perforned, the field
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conditions at the time of the test, the nmeasured results of the test, and
whet her the neasured results "PASSED' or "FAILED' relative to specified
pass/fail performance criteria.

Performrework to correct FAILED conditions at no additional cost to the
Gover nment .

2.1 Bond Resi stance Test

Resi stance of any bond connection cannot exceed [0.5] | ] mlliohm
Rewor k bonds that exceed this resistance at no additional cost to the
Gover nmrent .

. 2.2 G ound Resi stance Tests

Test groundi ng systems for ground resistance. Total resistance from any
poi nt on the ground network to the building counterpoi se cannot exceed
[50] [ ] mlliohns.

Make ground resistance and counterpoi se tests during dry weat her, and no
sooner than [48] [ ] hours after rainfall. Conduct tests using the
rati o method that neasures the ratio of the resistance to earth of an
auxiliary test electrode to the series resistance of the el ectrode under
test and a second auxiliary electrode. Perform neasurenments in accordance
with | EEE 81

. 2.3 Ground Isol ati on Test

Test ground systens for isolation fromother ground systens.

. 2.4 Equi pnent Continuity Test

Test connection fromelectrical distribution equipnent including

panel boards, sw tchboards, transformers, substations, and motor contro
centers to counterpoise. Measure and record the circuit resistance

bet ween el ectrical equi pnment ground connections and the counterpoise. The
circuit resistance shall not exceed [5][ ] Ohns.

.3 CLOSEQUT ACTI VI TI ES

Submit record drawi ngs indicating the |ocation of ground rods, mats,
grids, building ground bus, supplenentary groundi ng el ectrodes, steel
bui |l di ng columms, and ot her netal structures connected to the grounding
system

-- End of Section --
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