PROJIECT #529-12-102 Butl er VAMC

SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTENMS
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the general groundi ng and bondi ng requiremnments
for electrical equipment and operations to provide a | ow i npedance path
for possible ground fault currents.

B. “Grounding el ectrode systeni refers to all electrodes required by NEC,
as well as made, supplenentary, and lightning protection system
groundi ng el ectrodes.

C. The terns “connect” and “bond” are used interchangeably in this
speci fication and have the same neani ng.

1.2 RELATED WORK

A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cenera
electrical requirenments and itens that are common to nore than one
section of Division 26.

B. Section 26 05 21, LOWVOLTAGE ELECTRI CAL POANER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW : Low Vol tage power and |ighting wiring.

I. Section 26 24 16, PANELBOARDS: Low voltage panel boards.

1.3 QUALITY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS

1.4 SUBM TTALS

A. Submit in accordance with Section 26 05 11, REQU REMENTS FOR ELECTRI CAL
| NSTALLATI ONS

B. Shop Draw ngs:

1. Cearly present enough information to determ ne conpliance with
draw ngs and specifications.

2. Include the location of system groundi ng el ectrode connections and
the routing of aboveground and underground groundi ng el ectrode
conduct ors.

C. Test Reports: Provide certified test reports of ground resistance.

D. Certifications: Two weeks prior to final inspection, submt four copies
of the followi ng to the Resident Engi neer/COTR
1. Certification that the materials and installation are in accordance

with the draw ngs and specifications.

2. Certification by the contractor that the conplete installation has
been properly installed and tested.
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1.5 APPLI CABLE PUBLI CATI ONS
Publications listed bel ow (including amendnents, addenda, revi sions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.
A. Anerican Society for Testing and Materials (ASTM:

B1-07 ....... .. .. ... ..., St andard Specification for Hard-Drawn Copper
Wre

B3-07 ....... ... ... ..., Standard Specification for Soft or Anneal ed
Copper Wre

B8-04 .................. St andard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medi um Hard,
or Soft

B. Institute of Electrical and El ectronics Engineers, Inc. (|EEE)
81-1983 ................ | EEE Guide for Measuring Earth Resistivity,
Ground | npedance, and Earth Surface Potentials
of a Ground System

C2-07 ..o Nati onal Electrical Safety Code

C. National Fire Protection Association (NFPA)
70-08 .. ... Nati onal El ectrical Code (NEC)
99-2005 ............ ..., Health Care Facilities

D. Underwriters Laboratories, Inc. (UL):
44-05 ... Ther noset -1 nsul ated Wres and Cabl es
83-08 ........ ... L. Ther nopl astic-1nsul ated Wres and Cabl es
467-07 .. ... Groundi ng and Bondi ng Equi prent
486A-486B-03 .......... Wre Connectors

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi pnent groundi ng conductors shall be UL 44 or UL 83 insul ated
stranded copper, except that sizes No. 10 AWG [6 nm?] and snal | er shal
be solid copper. Insulation color shall be continuous green for al
equi prent groundi ng conductors, except that wire sizes No. 4 AWG [ 25
m?] and larger shall be identified per NEC
B. Bondi ng conductors shall be ASTM B8 bare stranded copper, except that
sizes No. 10 AWG [6 mm?] and snmal |l er shall be ASTM Bl solid bare copper
Wi re.
C. Conductor sizes shall not be less than shown on the draw ngs, or not

| ess than required by the NEC, whichever is greater.
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2.2 GROUND RODS
A. Steel or copper clad steel, 0.75 in [19 mmM dianeter by 10 ft [30 M
I ong, conformng to UL 467.
B. Quantity of rods shall be as required to obtain the specified ground
resi stance, as shown on the draw ngs.
2. 3 CONCRETE ENCASED ELECTRODE
Concrete encased el ectrode shall be No. 4 AW bare copper wire,
install ed per NEC
2.4 MEDI UM VOLTAGE SPLI CES AND TERM NATI ONS
Conponents shall neet or exceed UL 467 and be clearly narked with the
manuf acturer, catal og nunber, and pernitted conductor size(s).
2.5 GROUND CONNECTI ONS
A. Bel ow Grade: Exotherm c-wel ded type connectors.
B. Above G ade:
1. Bondi ng Junpers: Conpression-type connectors, using zinc-plated
fasteners and external tooth | ockwashers.
Connection to Building Steel: Exothernic-welded type connectors.
Ground Busbars: Two-hol e conmpression type lugs, using tin-plated
copper or copper alloy bolts and nuts.
4. Rack and Cabi net Ground Bars: One-hol e conpression-type |ugs, using
zinc-plated or copper alloy fasteners.
2.6 EQU PMENT RACK AND CABI NET GROUND BARS
Provi de solid copper ground bars designed for nounting on the franework
of open or cabi net-encl osed equi pnent racks wi th m ni rum di nensi ons of
0.375in [4 mj thick x 0.75 in [19 nm wi de.
2.7 GROUND TERM NAL BLOCKS
At any equi prent mounting | ocation (e.g., backboards and hinged cover
encl osures) where rack-type ground bars cannot be mounted, provide
screw |l ug-type termnal bl ocks.
2.8 GROUNDI NG BUS
Pre-drilled rectangul ar copper bar with stand-off insulators, mninmm
0.25 in [6.3 mm thick x 4 in [100 m] high in cross-section, length as
shown on drawings, with 0.281 in [7.1 mm holes spaced 1.125 in [28 mi]

apart.
PART 3 - EXECUTI ON
3.1 GENERAL

A. Ground in accordance with the NEC, as shown on draw ngs, and as

speci fied herein.
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B. System Groundi ng:

1

Secondary service neutrals: Ground at the supply side of the
secondary di sconnecting neans and at the related transforners.
Separately derived systens (transfornmers downstream fromthe service

entrance): Gound the secondary neutral

C. Equi prent Grounding: Metallic structures, including ductwork and

buil di ng steel, enclosures, raceways, junction boxes, outlet boxes,

cabi nets, machine frames, and other conductive itens in close proximty

with electrical circuits, shall be bonded and grounded.
3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS

Make groundi ng connections, which are normally buried or otherw se

i naccessi bl e (except connections for which access for periodic testing

is required), by exotherm c weld.
3.4 SECONDARY VOLTAGE EQUI PMENT AND ClI RCU TS

D. Panel boar ds:

1. Connect the various feeder equi pment groundi ng conductors to the
ground bus in the enclosure with suitable pressure connectors.

3. Provide ground bars, bolted to the housing, with sufficient lugs to
term nate the equi pnent groundi ng conductors.

4. Connect netallic conduits that term nate w thout mechanica
connection to the housing, by groundi ng bushings and groundi ng
conductor to the equi prent ground bus.

3.5 RACEVWAY
A. Conduit Systens:

1. Gound all netallic conduit systens. Al netallic conduit systens
shal | contain an equi pnent groundi ng conduct or.

2. Non-netallic conduit systems, except non-netallic feeder conduits
that carry a grounded conductor fromexterior transforners to
interior or building-nounted service entrance equi pnent, shal
contai n an equi prent groundi ng conduct or.

3. Conduit that only contains a grounding conductor, and is provided
for its mechanical protection, shall be bonded to that conductor at
the entrance and exit fromthe conduit.

4. Metallic conduits which term nate without nechanical connection to

an el ectrical equiprment housing by nmeans of |ocknut and bushi ngs or
adapters, shall be provided w th groundi ng bushi ngs. Connect
bushings with a bare groundi ng conductor to the equi prent ground

bus.
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B. Feeders and Branch Circuits: Install equi pment groundi ng conductors
with all feeders and power and lighting branch circuits.

C. Boxes, Cabinets, Enclosures, and Panel boards:

1. Bond the equi prent groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conductor passes.

2. Provide lugs in each box and encl osure for equi pment groundi ng
conductor term nation

D. Wreway Systens:

1. Bond the nmetallic structures of wireway to provide 100% el ectrica
continuity throughout the wireway system by connecting a No. 6 AWG
[16 m%] bonding junper at all internediate netallic enclosures and
across all section junctions.

2. Install insulated No. 6 AWG [ 16 m®] bondi ng junmpers between the
wi reway system bonded as required above, and the cl osest buil ding
ground at each end and approximtely every 50 ft [16 M.

3. Use insulated No. 6 AWG [ 16 m*] bondi ng junpers to ground or bond
netallic wireway at each end for all intermediate netallic
encl osures and across all section junctions.

4. Use insulated No. 6 AWG [ 16 m?] bonding junpers to ground cable
tray to colum-nmounted building ground plates (pads) at each end and
approxi mately every 49 ft [15 M.

E. Receptacles shall not be grounded through their nounting screws. G ound
receptacles with a junper fromthe receptacle green ground terminal to
t he devi ce box ground screw and a junper to the branch circuit
equi prent groundi ng conduct or.

F. Gound lighting fixtures to the equi pment groundi ng conductor of the
Wi ring systemwhen the green ground is provided; otherw se, ground the
fixtures through the conduit systems. Fixtures connected with flexible
conduit shall have a green ground wire included with the power wres
fromthe fixture through the flexible conduit to the first outlet box.

G Fixed electrical appliances and equi prrent shall be provided with a
ground lug for term nation of the equi pment groundi ng conduct or

3.7 CORRCSI ON | NHI BI TORS

When nmaki ng ground and ground bondi ng connections, apply a corrosion

inhibitor to all contact surfaces. Use corrosion inhibitor appropriate

for protecting a connection between the netal s used.
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3.11

3.12

A

3.12

EXTERI OR LI GHT POLES

Provide 20 ft [6.1 M of No. 4 bare copper coiled at bottom of pole
base excavation prior to pour, plus additional unspliced length in and
above foundation as required to reach pole ground stud.
GROUND RESI STANCE

Groundi ng systemresi stance to ground shall not exceed 5 ohns. Make any
nodi fications or additions to the grounding el ectrode system necessary
for conpliance without additional cost to the Governnent. Final tests
shall ensure that this requirenent is met.

Resi stance of the grounding el ectrode system shall be neasured using a
four-terminal fall-of-potential nethod as defined in | EEE 81. G ound
resi stance measurenments shall be nade before the electrica

di stribution systemis energized and shall be nade in normally dry
conditions not fewer than 48 hours after the last rainfall. Resistance
nmeasur enent s of separate grounding el ectrode systens shall be nade

bef ore the systenms are bonded toget her bel ow grade. The comnbi ned

resi stance of separate systens may be used to neet the required

resi stance, but the specified nunber of electrodes nust still be

provi ded.

Bel ow grade connections shall be visually inspected by the Resident
Engi neer/ COTR prior to backfilling. The contractor shall notify the
Resi dent Engi neer/ COTR 24 hours before the connections are ready for

i nspection.
GROUND ROD | NSTALLATI ON

For outdoor installations, drive each rod vertically in the earth,
until top of rod is 24 in [609 nm bel ow final grade.

For indoor installations, leave 4 in [100 mmM of rod exposed.

VWer e permanently conceal ed ground connections are required, nake the
connections by the exotherm c process, to formsolid nmetal joints. Mke
accessi bl e ground connections with nechanical pressure-type ground
connect ors.

VWere rock prevents the driving of vertical ground rods, install angled
ground rods or grounding el ectrodes in horizontal trenches to achieve
t he specified resistance.

---END- - -
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