CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801

SECTION 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of groundi ng and bondi ng equi pnent, indicated as groundi ng
equi pnment in this section.
B. “Grounding el ectrode systeni refers to groundi ng el ectrode conductors
and all electrodes required or allowed by NEC, as well as nmde,
suppl enentary, and |ightning protection system groundi ng el ectrodes.
C. The terms “connect” and “bond” are used interchangeably in this section
and have the sane neani ng.
1.2 RELATED WORK
A. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
Requirenents that apply to all sections of Division 26.
B. Section 26 05 19, LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES
Low vol t age conduct ors.
C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit and
boxes.
D. Section 26 24 16, PANELBOARDS: Low- voltage panel boards.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Draw ngs:

a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.

b. Subnmit plans showi ng the |ocation of system groundi ng el ectrodes
and connections, and the routing of aboveground and underground
groundi ng el ectrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submt ground resistance

field test reports to the COR
3. Certifications:
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a. Certification by the Contractor that the groundi ng equi pnent has
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnation only.
B. American Society for Testing and Materials (ASTM:

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

B3-07................... St andard Specification for Soft or Anneal ed
Copper Wre

B8-11................... St andard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medi um Hard,
or Soft

C. Institute of Electrical and El ectroni cs Engineers, Inc. (I|EEE)
81-83............ ... ... | EEE Quide for Measuring Earth Resistivity,
Ground | npedance, and Earth Surface Potentials
of a Ground System Part 1: Nornal Measurenents
D. National Fire Protection Association (NFPA):

70-11. ... Nati onal El ectrical Code (NEC)
70E-12.................. Nati onal Electrical Safety Code
99-12. ... ... Health Care Facilities

E. Underwiters Laboratories, Inc. (UL):
44-10 ... Ther noset -1 nsul ated Wres and Cabl es
83-08 . ... .. ... Ther nopl astic-1nsul ated Wres and Cabl es
467-07 . ... ... Groundi ng and Bondi ng Equi prent

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi pnent groundi ng conductors shall be insulated stranded copper,
except that sizes No. 10 AWG and smal l er shall be solid copper.
I nsul ation color shall be continuous green for all equi pnment groundi ng
conductors, except that wire sizes No. 4 AWG and | arger shall be
identified per NEC
B. Bondi ng conductors shall be bare stranded copper, except that sizes No.
10 AWG and smal l er shall be bare solid copper. Bonding conductors
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shall be stranded for final connection to notors, transforners, and
vi brating equi prent .
C. Conductor sizes shall not be |less than shown on the draw ngs, or not
| ess than required by the NEC, whichever is greater.
D. Insulation: THHN THWN and XHHW 2. XHHW 2 shal|l be used for isolated
power systens.
2.2 GROUND CONNECTI ONS
A. Bel ow Grade and | naccessi bl e Locations: Exothernic-wel ded type
connect ors.
B. Above G ade:

1. Bonding Junpers: Listed for use with alum num and copper conductors.
For wire sizes No. 8 AWG and | arger, use conpression-type
connectors. For wire sizes smaller than No. 8 AWG use mechanica
type lugs. Connectors or lugs shall use zinc-plated or cadm um
pl ated steel bolts, nuts, and washers. Bolts shall be torqued to
t he val ues recomrended by the nmanufacturer
Connection to Building Steel: Exotherm c-welded type connectors.
Connection to Grounding Bus Bars: Listed for use with alum num and
copper conductors. Use mechanical type lugs, with zinc-plated or
cadm um pl ated steel bolts, nuts, and washers. Bolts shall be
torqued to the val ues recommended by the manufacturer

4. Connection to Equi pnent Rack and Cabinet Ground Bars: Listed for use
wi th al um num and copper conductors. Use nechanical type lugs, with
zinc-plated or cadmi umplated steel bolts, nuts, and washers. Bolts
shal |l be torqued to the val ues reconmended by the manufacturer.

2.3 EQUI PMENT RACK AND CABI NET GROUND BARS
A. Provide solid copper ground bars designed for nmounting on the franmework
of open or cabi net-encl osed equi pnent racks. G ound bars shall have

m ni mum di nensions of 6.3 nm (0.25 inch) thick x 19 nm (0. 75 inch)

wide, with Iength as required or as shown on the drawi ngs. Provide

i nsul ators and nounting brackets.

2.4 CGROUND TERM NAL BLOCKS
A. At any equi prent nmounting |ocation (e.g., backboards and hi nged cover
encl osures) where rack-type ground bars cannot be mounted, provide
mechani cal type lugs, with zinc-plated cadm umplated steel bolts,
nuts, and washers. Bolts shall be torqued to the val ues recomended by
t he manuf acturer.
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2.5 GROUNDI NG BUS BAR
A. Pre-drilled rectangul ar copper bar with stand-off insulators, m ninmm
6.3 nm (0.25 inch) thick x 100 mm (4 inches) high in cross-section,
l ength as shown on the drawi ngs, with hole size, quantity, and spacing
per detail shown on the drawi ngs. Provide insulators and mounting
bracket s.

PART 3 - EXECUTI ON
3.1 GENERAL
A. Install grounding equipnment in accordance with the NEC, as shown on the
drawi ngs, and as specified herein
B. System G oundi ng:

1. Secondary service neutrals: Gound at the supply side of the
secondary di sconnecting neans and at the related transfornmner.

2. Separately derived systens (transforners downstream fromthe service
entrance): Gound the secondary neutr al

C. Equi prent Grounding: Metallic piping, building structural steel

el ectrical enclosures, raceways, junction boxes, outlet boxes,

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

with electrical circuits, shall be bonded and grounded.

3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
A. Make groundi ng connections, which are nornally buried or otherw se
i naccessi bl e, by exotherm c wel d.
3.3 SECONDARY VOLTAGE EQUI PMENT AND Cl RCUI TS
A. Main Bonding Junper: Bond the secondary service neutral to the ground
bus in the service equi pnment.
B. Metallic Piping, Building Structural Steel, and Suppl enenta

El ectrode(s):

1. Provide a grounding el ectrode conductor sized per NEC between the
servi ce equi pmrent ground bus and all netallic water pipe systens,
buil ding structural steel, and supplenmental or nade el ectrodes.
Provide junpers across insulating joints in the netallic piping.

2. Provide a supplenmental ground el ectrode as shown on the draw ngs and
bond to the grounding el ectrode system

C. Switchgear, Sw tchboards, Unit Substations, Panel boards, Mtor Contro

Centers, Engine-Cenerators, Automatic Transfer Switches, and other

el ectrical equipnent:
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1. Connect the equi pment groundi ng conductors to the ground bus.

2. Connect metallic conduits by groundi ng bushings and equi pnent
groundi ng conductor to the equi pment ground bus.

3.4 RACEWAY
A. Conduit Systens:

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

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

3. Metallic conduit that only contains a groundi ng 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 wi thout nechanical connection to
an el ectrical equiprment housing by means of |ocknut and bushi ngs or
adapters, shall be provided with groundi ng bushi ngs. Connect
bushi ngs with a equi pnent groundi ng conductor to the equi pnent
ground bus.

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 pment groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conductor passes (except for special grounding systens for
i ntensive care units and other critical units shown).

2. Provide lugs in each box and encl osure for equipnent grounding
conductor termnation

D. Wreway Systens:

1. Bond the netallic structures of wireway to provide electrica
continuity throughout the wireway system by connecting a No. 6 AWG
bondi ng junper at all internediate netallic enclosures and across
all section junctions.

2. Install insulated No. 6 AWG bondi ng junpers between the w reway
system bonded as required above, and the closest building ground at
each end and approxi mately every 16 M (50 feet).

26 05 26 - 5



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
3. Use insulated No. 6 AWG bonding junpers to ground or bond netallic
wireway at each end for all internediate netallic enclosures and
across all section junctions.
4. Use insulated No. 6 AWG bonding junpers to ground cable tray to
col um-nount ed buil ding ground pl ates (pads) at each end and
approxi nately every 15 M (49 feet).

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

F. Gound lighting fixtures to the equi pnment groundi ng conductor of the
wiring system Fixtures connected with flexible conduit shall have a
green ground wire included with the power wires 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 prent groundi ng conductor.

H Raised Floors: Provide bonding for all raised floor conponents as shown
on the draw ngs.

3.5 CORROCSI ON | NHI BI TORS

A. When naki ng groundi ng and bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the netal s used.

---END-- -
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