SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

DESCRI PTI ON

Thi s section specifies general grounding and bondi ng requirenents of

el ectrical equipnment operations and to provide a | ow i npedance path for

possi bl e ground fault currents.

“Grounding el ectrode systent refers to all electrodes required by NEC

as well as including made, supplenmentary, |ightning protection system

groundi ng el ectrodes.

The terns “connect” and “bond” are used interchangeably in this

speci fication and have the sanme meani ng.

RELATED WORK

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCenera

el ectrical requirenents and itens that are comon to nore than one

section of Division 26.

Section 26 05 21, LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES

(600 VOLTS AND BELOW: Low Vol tage power and l|ighting wiring.

SUBM TTALS

Submit in accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL

| NSTALLATI ONS.

Shop Dr awi ngs:

1. Sufficient information, clearly presented, shall be included to
determ ne conpliance with drawi 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 or s.

Test Reports: Provide certified test reports of ground resistance

Certifications: Two weeks prior to final inspection, submt four copies

of the following to the Resident Engi neer:

1. Certification that the materials and installation is in accordance
with the drawi ngs and specifications.

2. Certification, by the Contractor, that the conplete installation has
been properly installed and tested.

APPLI CABLE PUBLI CATI ONS

Publications listed bel ow (including anendnents, addenda, revisions,

suppl ements, and errata) forma part of this specification to the
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extent referenced. Publications are referenced in the text by the basic
desi gnati on only.
American Society for Testing and Materials (ASTM:

B1-2001................. St andard Specification for Hard-Drawn Copper
Wre

B8-2004................. Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium Hard,
or Soft

Institute of Electrical and El ectronics Engineers, Inc. (|EEE):
81-1983................. | EEE Guide for Measuring Earth Resistivity,
G ound | nmpedance, and Earth Surface Potentials
of a Ground System
Nat i onal Fire Protection Association (NFPA):

70-2005......... ... . ... Nat i onal El ectrical Code (NEC)
99-2005................. Health Care Facilities

Underwriters Laboratories, Inc. (UL):

44-2005 .. ... ... Ther noset - I nsul ated Wres and Cabl es
83-2003 ................ Ther nopl astic-1nsul ated Wres and Cabl es
467-2004 . ............ .. Groundi ng and Bondi ng Equi pnent
486A-486B-2003 ......... Wre Connectors

PART 2 - PRODUCTS

2.1

2.3

A

GROUNDI NG AND BONDI NG CONDUCTORS

Equi prent groundi ng conductors shall be UL 83 insul ated stranded
copper, except that sizes 6 m® (10 AW and small er shall be solid
copper. Insulation color shall be continuous green for all equi pnent
groundi ng conductors, except that wire sizes 25 Mm% (4 AW5 and | arger
shall be permitted to be identified per NEC

Bondi ng conductors shall be ASTM B8 bare stranded copper, except that
sizes 6 Mm% (10 AWS) and snaller shall be ASTM Bl solid bare copper
wire.

| sol ated Power System Type XHHW?2 insulation with a dielectric
constant of 3.5 or |ess.

El ectrical System G oundi ng: Conductor sizes shall not be |ess than
what is shown on the drawi ngs and not |ess than required by the NEC,
whi chever is greater.

SPLI CES AND TERM NATI ON COVPONENTS

Conmponents shall neet or exceed UL 467 and be clearly marked with the

manuf acturer, catal og nunber, and pernitted conductor size(s).
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2.4

2.5

2.6

2.7

GROUND CONNECTI ONS

Above G ade:

1. Bondi ng Junpers: conpression type connectors, using zinc-plated
fasteners and external tooth | ockwashers.

2. Ground Busbars: Two-hol e conpression type lugs using tin-plated
copper or copper alloy bolts and nuts.

3. Rack and Cabi net Ground Bars: one-hol e conpression-type |ugs using
zinc-plated or copper alloy fasteners.

EQUI PMENT RACK AND CABI NET GROUND BARS

Provi de solid copper ground bars designed for nmounting on the framework

of open or cabi net-enclosed equi pment racks with nini num di nensi ons of

4 mmthick by 19 mmw de (3/8 inch x %inch).

GROUND TERM NAL BLOCKS

At any equi pnment nounting |location (e.g. backboards and hi nged cover

encl osures) where rack-type ground bars cannot be nmounted, provide

screw |l ug-type termnal bl ocks.

SPLI CE CASE GROUND ACCESSORI ES

Spl i ce case groundi ng and bondi ng accessories shall be supplied by the

splice case manufacturer when available. O herwi se, use 16 mm? (6 AWG

i nsul ated ground wire with shield bondi ng connectors.

PART 3 - EXECUTI ON

3.1

A

GENERAL

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

herei nafter specified.

Syst em G oundi ng:

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

2. Separately derived systens (transformers downstream fromthe service
entrance): G ound the secondary neutral.

3. Isolation transformers and isol ated power systens shall not be
syst em grounded.

Equi pmrent Grounding: Metallic structures (including ductwork and

bui I di ng steel), enclosures, raceways, junction boxes, outlet boxes,

cabi nets, nachi ne franmes, and other conductive itens in close proxinty

with electrical circuits shall be bonded and grounded.

Speci al Grounding: For patient care area electrical power system

groundi ng, conformto NFPA 99, and NEC.
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3.3

3.4

MEDI UM VOLTAGE EQUI PMENT AND Cl RCUI TS

Swi t chgear: Provide a bare groundi ng el ectrode conductor fromthe

swi t chgear ground bus to the groundi ng el ectrode system

Duct Banks and Manhol es: Provide an insul ated equi pnment groundi ng

conductor in each duct containing nediumor high voltage conductors,

si zed per NEC except that minimmsize shall be 25 Mm% (2 AWG). Bond

t he equi pment groundi ng conductors to the switchgear ground bus, to all

manhol e hardware and ground rods, to the cabl e shielding groundi ng

provi si ons of nmediumor high voltage cable splices and term nations,
and equi pnent encl osures.

Pad Mounted Transforners:

1. Provide a driven ground rod and bond with a groundi ng el ectrode
conductor to the transforner groundi ng pad netal steel

2. Ground the secondary neutral.

Metallic Conduit: Metallic conduits which term nate wi thout mechanica

connection to an electrical equipment housing by neans of |ocknut and

bushi ngs or adapters, shall be provided wi th groundi ng bushi ngs.

Connect bushings with a bare groundi ng conductor to the equi pnent

ground bus.

SECONDARY EQUI PMENT AND Cl RCUI TS

Mai n Bondi ng Junper: Bond the secondary service neutral to the ground

bus in the service equi prent.

Metallic Piping, Building Steel, and Suppl enental El ectrode(s):

1. Provide a grounding el ectrode conductor sized per NEC between the
service equi pnent ground bus and all netallic water and gas pipe
systens, building steel, and supplenental or made el ectrodes. Junper
insulating joints in the netallic piping. All connections to
el ectrodes shall be made with fittings that conformto UL 467.

2. Provide a supplenental ground el ectrode and bond to the groundi ng
el ectrode system

Servi ce Di sconnect (Separate |Individual Enclosure): Provide a ground

bar bolted to the enclosure with lugs for connecting the various

groundi ng conductors.

Swi t chgear, Switchboards, Unit Substations, and Mtor Control Centers:

1. Connect the various feeder equipnent grounding conductors to the
ground bus in the enclosure with suitable pressure connectors.

2. For service entrance equi pnment, connect the groundi ng el ectrode

conductor to the ground bus.
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3. Connect netallic conduits, which termnate w thout nechanica
connection to the housing, by groundi ng bushi ngs and groundi ng
conductor to the equi pnent ground bus.

Transf or mer s:

1. Exterior: Exterior transformers supplying interior service equi pnent
shal | have the neutral grounded at the transformer secondary.

Provi de a grounding el ectrode at the transfornmer.

2. Separately derived systens (transformers downstream from service
equi pnent): Gound the secondary neutral at the transforner.
Provi de a grounding el ectrode conductor fromthe transformer to the
near est conponent of the grounding el ectrode systemor the ground
bar at the service equi pnent.

Conduit Systens:

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

2. Non-netallic conduit systens shall contain an equi prent groundi ng
conductor, except that non-netallic feeder conduits which carry a
grounded conductor fromexterior transfornmers to interior or
bui I di ng- mount ed servi ce entrance equi pment need not contain an
equi pnment groundi ng conduct or.

3. Conduit containing only a groundi ng conductor, and which is provided
for nechanical protection of the conductor, shall be bonded to that
conductor at the entrance and exit fromthe conduit.

Feeders and Branch Crcuits: Install equipment groundi ng conductors

with all feeders and each power and |ighting branch circuits.

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 ot her 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 equi pnment groundi ng
conduct or termination.

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

Motors and Starters: Provide lugs in notor term nal box and starter

housi ng or notor control center conpartnent to term nate equi pnent

groundi ng conductors.
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3.5

3.6

Recept acl es shall not be grounded through their nmounting screws. G ound
with a junmper fromthe receptacle green ground ternmnal to the device
box ground screw and the branch circuit equi pnent groundi ng conduct or.
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 systens. 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.
Fi xed el ectrical appliances and equi pnent shall be provided with a
ground lug for term nation of the equi pment groundi ng conductor.
Panel board Bondi ng: The equi pnent grounding term nal buses of the
normal and essential branch circuit panel boards serving the sane
i ndi vi dual patient vicinity shall be bonded together with an insul ated
conti nuous copper conductor not less than 16 nm* (10 AWG). These
conductors shall be installed in rigid metal conduit.
CORRCSI ON | NHI BI TORS
When meki 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 netals used.
CONDUCTI VE PI PI NG
Bond all conductive piping systenms, interior and exterior, to the
buil ding to the grounding el ectrode system Bondi ng connections shal
be made as close as practical to the equi pment ground bus.
In operating roons and at intensive care and coronary care type beds,
bond the gases and suction piping, at the outlets, directly to the room
or patient ground bus.

---END- - -
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