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NAVFAC | GS- 16402 ( AUGUST 2002)

Preparing Activity: LANTNAVFACENGCOM Based on UFGS- 16402N
| TALI AN GUI DE SPECI FI CATI ONS

Use for | TALI AN projects only
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SECTI ON 16402

I NTERI OR DI STRI BUTI ON SYSTEM
09/ 02
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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This guide specification covers the
requirenents for the procurenent, installation, and
testing of electrical wiring systens for
construction projects. Tel econmunications cabling
is covered in Section 16710, "Structured

Tel econmuni cati ons Cabling and Pathway System "
These wiring systenms prinmarily involve voltages of
1,000 volts and less and mainly involve interior
systens. Wen voltages greater than 1,000 volts are
brought into a facility, Section 16303, "Underground
El ectrical Wrk" Section 16360, "Secondary Unit
Subst ati ons shoul d be consulted and used as
required. Requirenents for nmaterials and procedures
for special or unusual design should be added as
necessary to fit specific projects.
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NOTE: The followi ng information shall be shown on
the project draw ngs:

1. Location of equipnent
2. Single-line diagrans elevations, linmting
di mensi ons, and equi pnent ratings which are not

covered in the specifications

3. Renote indicating or control requirenents.
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PART 1 GENERAL
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1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

| TALI AN ELECTROTECHNI CAL COVM TTEE STANDARDS ( CEl)
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NOTE: A CEl Normis an Italian technical nornmative
for electrical systens recognized by Italian Law,
submitted by a private organi zation "Conitato

El ectrotecnico Italiano" for the Italian
territory, available in the Italian | anguage and
only in some cases in English
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CEl 14-8

(1999) Dry type power transforners

CEl 20-13;V1; V2 (1999; 01; 01) Rubber insulated cables with

CEl 20-19/4

CEl 20-20/1

rated vol tages between 1 kV and 30 kV

(1996) Rubber insul ated cables of rated
vol tages up to and including 450/ 750V -
Part 4: Cords and flexible cables

(2000) Pol yvinyl chloride insulated cables
of rated voltages up to and including
450/ 750V - Part 1. General requirenents

CEl 20-22/2;V1 (1999;01) Tests on electric cables under

CEl 20-25

CEl 20-29

CEl 20-33

CEl 20-37/1

CEl 20-38/1

fire conditions - Part 2: Fire propagation

(1997) Fl at polyvinylchloride sheat hed
flexible lift cables

(1997) Conductors of insulated cables -
CQuide to the dinensional limts of
circul ar conductors

(1998) Joints and ternminals for cables
with voltage Uo/ U not exceedi ng 600/1000 V
a.c. and 750 V d.c.

(1997) Tests on gases evol ved during
conbustion of electric cables and their
conpounds - Part 1: Scope and genera
requirenents

(1997) Fire retardant power cables with

| ow em ssion of snokes and toxic corrosive
gases, rubber insulated - Part 1 - Rated
vol tage Uo/ U not exceeding 0,6/1 kV
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CEl 20-39/1 (1999) Mneral insulated cables with a
rated vol tage not exceeding 750 V - Part
1. Cables

CEl 20-41 (1998) Undercarpet cables - Rated vol tages
Uo/ U: 300/500 V

CEl 23-31 (1997) Trunking netallic systens and
rel ated accessories, cable trunking and
carrying el ectrical appliances

CEl 23-32 (1997) Trunking insulating plastic
material and rel ated accessories for cable
trunking and carrying electrica
appl i ances, for ceiling and wal |l -nounting

CEl 23-48 (1998) Ceneral requirenments for encl osures
for accessories for household and sinilar
fixed electrical installations

CEl 23-50 (1998) Plugs and socket-outlets for
househol d and sinilar purposes - Part 1:
CGeneral requirenments

CEl 23-51 (1996) Requirenents for the execution
check and tests on swi tchboards for
household and simlar fixed electrica
installations

CEl 64-8;V1 (1998/01) Electrical installations of
bui | di ngs
CEl 81-8 (2002) Electrical installations of

bui l di ngs - Application guide for the
selection and installation of the Surge
Protective Devices

| TALI AN ELECTOTECHNI CAL COWM TTEE TABLES ( CEl UNEL)
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NOTE: A CElI UNEL is an Italian electrica
techni cal data base describing characteristics,
di mensi ons and sizes of the electrical equipnment
in conpliance with CEI Norns recogni zed by the
Italian Law for the Italian territory.
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UNEL 35024/ 2 (1997) M neral insulated power cables for
rated vol tages not exceedi ng 1000 V
a.c./1500 V d.c. - Continuous current

capacities for cables laid in air

UNEL 35378 (1999) Fire retardant power cables, HEPR
i nsul ated, steel round or flat wire
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UNEL 35379

arnour ed, PVC sheat hed, havi ng reduced

em ssi on of corrosive gases during
conbustion - Multicore cables with rigid
conductors - Rated voltages Uo/ U 0,6/1 kV

(1999) Fire retardant power cables, HEPR
i nsul ated, steel tape arnoured, PVC
sheat hed, havi ng reduced eni ssion of
corrosi ve gases during conbustion -
Multicore cables with rigid conductors,
rated vol tages Uo/ U:. 0.6/ 1kV

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)

(UNI EN 1SO) (UNI 1SO)
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NOTE: A UNI EN, UNI ENV, CEl EN, UNI EN | SO or UN
SO is a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.
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UNI

EN |1 SO 1461 (1999) Hot di p gal vani zed coatings on

EN 50005

EN 50086

EN 50086

EN 50086

EN 50265

EN 60034

fabricated iron and steel articles -
Speci fications and test nethods

(1998) Low-vol tage swi tchgear and
control gear for industrial use - Tern na
mar ki ng and di stinctive nunber - Genera
rul es

-1 (1997) Conduit systens for electrica

installations - Part 1: Genera
requirenents

-2-1 (1996) Conduit systens for electrica

installations - Part 2-1: Particul ar
requirenents for rigid conduit systens

-2-3 (1996) Conduit systens for electrica

installations - Part 2-3: Particul ar
requirenents for flexible conduit systens

-1 (1999) Common test nethods for cables

under fire conditions - Test for
resistance to vertical flame propagation
for a single insulated conductor or cable
- Part 1: Apparatus

-1 (2000) Rotating electrical nmachines - Part

1: Rating and perfornmance
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EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

60079- 10

60079- 14

60269-1

60320-1

60423

60439-1

60439- 2

60529/ Al

60669- 1

60947- 2/ Al

60947-3

60947-4-1

60998-1

(1996) Electrical apparatus for explosive
gas atnospheres - Part 10: Cassification
of hazardous areas

(1998) El ectrical apparatus for explosive
gas atnospheres - Part 14: Electrica
installations in hazardous areas (other
than m nes)

(2000) Lowvoltage fuses - Part 1: Cenera
requirenents

(1997) Appliance couplers for household
and simlar general purposes - Part 1:
CGeneral requirenments

(1996) Conduits for electrical purposes -
Qutside dianeters of conduits for
electrical installations and threads for
conduits and fittings

(1998) Low-vol tage swi tchgear and
control gear assenblies - Part 1:
Type-tested and partially type-tested
assenbl i es

(1997) Low-vol tage swi tchgear and
control gear assenblies - Part 2:
Particul ar requirenents for busbar
trunki ng systens (busways)

(1997/00) Degrees of protection provided
by encl osures (I P Code)

(2000) Switches for household and sinlar
fixed-electrical installations - Part 1:
Ceneral requirenments

(1997/99) Low voltage swi tchgear and
controlgear - Part 2: Circuit breakers

(2000) Low-vol tage swi tchgear and
control gear - Part 3: Switches,

di sconnectors, sw tch-di sconnectors and
fuse-conbination units

(2002) Low vol tage swi tchgear and
control gear - Part 4: Contactors and
notor-starters - Section 1:

El ectronmechani cal contactors and notor-
starters

(1997) Connecting devices for |owvoltage
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1.

1.

CEl

CE

2

circuits for household and siml ar
purposes - Part 1: Ceneral requirenents

EN 61009-2-1 (1997) Residual current operated

circuit-breakers with integral overcurrent
protection for household and sinilar uses
(RCBO's) - Part 2-1: Applicability of the
general rules to RCBO s functionally

i ndependent of |ine voltage

QUALI TY MARKS

European Quality Mark

RELATED REQUI REMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this
section with additions and nodifications specified herein.

3

SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Where a "G' in asterisk tokens follows a
submittal item it indicates Governnent approval for
that item Add "G' in asterisk tokens follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organization. For
LANTNAVFACENGCOM proj ects, retain the "G' foll ow ng
each submittal item Specifier shall edit "G for
ot her EFD projects.
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NOTE: Mbdify submittals paragraphs to ensure that
an appropriate submttal is required for each item
in the project.
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Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Busway; G
Cable trays; G
Panel boards; G

Transforners; G
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Mot or control centers; G
Wreways; G
SD- 03 Product Data
Switches; G
Receptacles; G
Circuit breakers; G
Encl osed circuit breakers; G
Transformers; G
Mot or controllers; G
Manual notor starters; G
Conbi nation notor controllers; G
SD- 06 Test Reports
600-volt wiring test; G
Transformer tests; G
Ground-fault receptacle test; G
Groundi ng systemtest; G
SD-07 Certificates
Fuses; G

SD- 09 Manufacturer's Field Reports

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Ensure the follow ng nodifications have been
made in Section 01330, "Subnittal Procedures,"
paragraph entitled "SD-06 Test Reports": In line 2,
change "by the contractor on an actual portion of
the work or prototype" to "by the manufacturer on a
prototype or an actual portion of the work." In
line 1, change "of testing |laboratory"” to "of the
manuf acturers test facility or testing |aboratory."

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Transforner factory tests

SD-10 Operation and Mai ntenance Data

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Delete SD-10 and its subparagraph unl ess
speci al equipnent is added to the section which
requi res O&M manual s.
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El ectrical Systens, Data Package 5; G

Submit operation and nmi ntenance data in accordance with Section
01781, "Qperation and Mai ntenance Data" and as specified herein.

]1.4  QUALI TY ASSURANCE

1.4.1 Fuses

Submit coordination data as specified in article entitled, "FUSES" of this
section.

[1.5 MAI NTENANCE

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Del ete subparagraph unl ess special equi pnent
is added to the section which requires O&M nmanual s.

EE R R R R R R R R R R R R R R R R R R R R R R O R

1.5.1 El ectrical Systens
Submit operation and nmi ntenance nanuals for electrical systens that
provi de basic data relating to the design, operation, and nmi ntenance of
the electrical distribution systemfor the building. This shall include:

a. Single line diagramof the "as-built" building electrical system

b. Schematic diagram of electrical control system (other than HVAC,
covered el sewhere).

c. Manufacturers' operating and nmai ntenance manual s on active
el ectrical equipnent.

] PART 2 PRODUCTS
2.1  SOURCE MANUFACTURERS
2.1.1 Ri gid Steel Conduit (Zinc-coated)

The foll owi ng manufacturers provide zinc-coated rigid steel conduit that
generally conply with these specifications:

Jannanone Fero Tub
Via Mgliolio 10/12
20090 Segrate (M)
Tel : 02-26921377
Fax: 02-21355590

Legrand S. p. a.
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Zona | ndustriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

1.2 Ri gid Nonnetal lic Conduit

The foll owi ng nmanufacturers provide rigid nonnetallic conduit that
generally conply with these specifications:

Dielectrix Italia

Via E. Pavese, 53

29015 Castel San G ovanni (PC)
Tel : 0523-882241

Gewiss S.p. A..

Via Alessandro Volta 1
24069 Cenate Sotto (BG
Tel : 035-946111

Fax: 035-945222

.1.3 Fl exi bl e Metal Conduit

The foll owi ng nanufacturers provide flexible netal conduit that generally
conply with these specifications:

Cortem

Via Ippoliti N evo 61
00153 Roma

Tel : 06-5803523

Fax: 06-5816348

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

. 1.4 Li qui d-tight Flexible Metal Conduit, Stee

The foll owi ng nmanufacturers provide liquid-tight flexible netal stee
conduit that generally conply with these specifications:

Cortem

Via Ippoliti N evo 61
00153 Roma

Tel : 06-5803523

Fax: 06-5816348

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688
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2.

1.5 Fl exi bl e Nonnetal | i ¢ Condui t

The foll owi ng nanufacturers provide flexible nonnetallic conduit that
generally conply with these specifications:

Dielectrix Italia

Via E. Pavese, 53

29015 Castel San G ovanni (PC)
Tel : 0523-882241

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

.1.6 Fittings for Flexible Metal Conduit

The foll owi ng nanufacturers provide fittings for flexible nonnetallic
conduit that generally conply with these specifications:

Cortem

Via Ippoliti N evo 61
00153 Roma

Tel : 06-5803523

Fax: 06-5816348

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

1.7 Fittings for Rigid Metal Conduit

The foll owing nanufacturers provide fittings for rigid netal conduit that
generally conply with these specifications:

Cortem

Via Ippoliti N evo 61
00153 Roma

Tel : 06-5803523

Fax: 06-5816348

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

.1.8 Fittings for Flexible Liquid-tight Metal Conduit

The foll owi ng nmanufacturers provide fittings for flexible liquid-tight type
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netal conduit that generally conply with these specifications:

Cortem

Via Ippoliti N evo 61
00153 Roma

Tel : 06-5803523

Fax: 06-5816348

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

. 1.9 Fittings for Rigid Nonnetallic Conduit

The foll owi ng nanufacturers provide fittings for rigid nonnetallic conduit
that generally conply with these specifications:

Dielectrix Italia

Via E. Pavese, 53

29015 Castel San G ovanni (PC)
Tel : 0523-882241

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

.1.10 Fittings for Flexible Nonnetallic Conduit

The foll owi ng nanufacturers provide fittings for flexible nonnetallic
conduit that generally conply with these specifications:

Dielectrix Italia

Via E. Pavese, 53

29015 Castel San G ovanni (PC)
Tel : 0523-882241

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

.1.11 Surface Metal Raceway

The foll owi ng nanufacturers provide surface netal raceway that generally
conply with these specifications:

Bocchi ot t

Pi azza Daute 8
16121 CGenova
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Tel: 010-57131
Fax: 010-565757

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

.1.12 Surface Nonnetal | i c Raceway

The foll owi ng nanufacturers provide surface nonnetallic raceway that
generally conply with these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Pandui t

Via V. Veneto 46
67051 Avezzano (AQ
Tel : 0863-441777

.1.13 Busway

The foll owi ng nanufacturers provide feeder and plug-in busways that
generally conply with these specifications:

Tel emacani que

Via Silvio D Amico 40
06145 Ronmma

Tel : 06-549251

Fax: 06-5411863

Zucchi ni

Via Conicchio 34
25136 Stocchetta (BS)
Tel : 030- 2006107

Fax: 030-2009726

.1.14 Trough- Type Cabl e Trays

The foll owi ng nanufacturers provide trough-type cable trays that generally
conply with these specifications:

Cagnoni & Zanbel |

Via S.S. Martino e Severo, 36
45030 Crespino (RO

Tel : 0425-775177

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001
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Fax: 0131/245688
.1.15 Ladder - Type Cable Trays

The foll owi ng nanufacturers provide | adder-type cable trays that generally
conply with these specifications:

Cagnoni & Zanbel | i

Via S.S. Martino e Severo, 36
45030 Crespino (RO

Tel : 0425-775177

Car paneto Sati

Via Ferrero 10

10090 Via Casaina Vica (TO
Tel : 011-9590111

Fax: 011-9590200

.1.16 Channel - Type Cabl e Trays

The foll owi ng nanufacturers provide channel -type cable trays that generally
conply with these specifications:

Cagnoni & Zanbel | i

Via S.S. Martino e Severo, 36
45030 Crespino (RO

Tel : 0425-775177

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

.1.17 Solid Bottom Type Cabl e Trays

The foll owi ng nanufacturers provide solid bottomtype cable trays that
generally conply with these specifications:

Cagnoni & Zanbel | i

Via S.S. Martino e Severo, 36
45030 Crespino (RO

Tel : 0425-775177

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

.1.18 Qut |l et Boxes and Covers

The foll owi ng nanufacturers provide outlet boxes and covers that generally
conply with these specifications:
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BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Vimar S.r.l.

Via IV Novenbre, 32
36063 Marostica (V)
Tel . (0424) 488100
VEB Site: www. vinar.it

.1.19 Fl oor Qutl et Boxes

The foll owi ng nanufacturers provide floor outlet boxes that generally
conply with these specifications:

Bocchi ot t

Pi azza Daute 8
16121 Genova
Tel : 010-57131
Fax: 010-565757

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

.1.20 Cabi nets, Junction Boxes, and Pull Boxes

The foll owi ng nanufacturers provide electrical cabinets, junction boxes,
and pull boxes that generally conmply with these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Vimar S.r.l.

Via IV Novenbre, 32
36063 Marostica (V)
Tel . (0424) 488100
VEB Site: www. vinar.it

.1.21 W res and Cabl es

The foll owi ng nanufacturers provide electrical conductors, insulation
bondi ng conductors, service entrance cables, fireproof cables, and cable
tray cable that generally conply with these specifications:

Ceat Cavi Industrie
Largo Regio Parco, 9
10100 Torino

Tel : 011-26081
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Pirelli Cavi S.p.A
Viale Sarca, 222
20126 Ml ano

Tel : 02- 64422916

.1.22 Ar nour ed Cabl e

The foll owi ng nmanufacturers provide arnoured el ectrical cable that
generally conply with these specifications:

Ceat Cavi Industrie
Largo Regio Parco, 9
10100 Torino

Tel : 011-26081

Ceneral Cavi

Via Leonardo Da Vinci 61A
44011 Argenta (FE)

Tel : 0545-988623

Fax: 0545-988613

.1.23 M neral - I nsul ated and Met al - Sheat hed Cabl e

The foll owi ng nanufacturers provide mineral -i nsul ated and netal - sheat hed
el ectrical cable that generally conply with these specifications:

Eur opa Metal |

Via della Republica, 257
55052 Fornaci di Barga (LU)
Tel : (0583) 701407

.1.24 Fl at Conductor Cabl e

The foll owi ng manufacturers provide flat electrical conductor cable that
generally conply with these specifications:

Camuna Cavi

Via General Treboldi 128
25048 Edol o (BS)

Tel : 0364-770077

Fax: 0364-770120

Pirelli Cavi S.p.A

Vi ale Sarca, 222

20126 M1 ano

Tel : 02- 64422916

.1.25 Splices and Term nation Conponents

The foll owi ng nanufacturers provide electrical splice and tern nation
conponents that generally conply with these specifications:

Pirelli Cavi S.p.A
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Viale Sarca, 222
20126 M| ano
Tel : 02- 64422916

NEXANS

via Piagarini 24
00162 Roma

Tel : 06-44235621
Fax: 06-44236338

.1.26 Devi ce Pl ates

The foll owi ng nanufacturers provide device plates that generally conply
wi th these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Vimar S.r.l.

Via IV Novenbre, 32
36063 Marostica (VI)
Tel . (0424) 488100
VEB Site: www. vinar.it

.1.27 Toggl e Swi tches

The foll owi ng nanufacturers provide electrical toggle switches that
generally conply with these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Vimar S.r.l.

Via IV Novenbre, 32
36063 Marostica (V)
Tel . (0424) 488100
VEB Site: www. vinar.it

.1.28 Di sconnect Swi tches

The foll owi ng nanufacturers provide el ectrical disconnect sw tches that
generally conply with these specifications:

GE Power Controls Italia S.p. A
Via Tortona, 27

20144 M1 ano

Tel : 02-4242.1

Fax: 02-42.42.502

Gewiss S.p. A..
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Via Alessandro Volta 1
24069 Cenate Sotto (BG
Tel : 035-946111
Fax: 035-945222

.1.29 Recept acl es and G-I Receptacl es

The foll owi ng nanufacturers provide electrical receptacles that generally
conply with these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Vimar S.r.l.

Via IV Novenbre, 32
36063 Marostica (VI)
Tel . (0424) 488100
VEB Site: www. vinmar.it

.1.30 Speci al Purpose Receptacl es

The foll owi ng nanufacturers provide special purpose electrical receptacles
that generally conply with these specifications:

Gewiss S.p. A..

Via Alessandro Volta 1
24069 Cenate Sotto (BG
Tel : 035-946111

Fax: 035-945222

Pal azzoli S.p. A

Via F. Palazzoli, 31
25128 Brescia, ltaly
Tel : 39-030-2015.1
Fax: 39-030-2015. 217

.1.31 Pl ugs

The foll owi ng nanufacturers provide electrical receptacles that generally
conply with these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: www. bticino.it

Vimar S.r.l.

Via IV Novenbre, 32
36063 Marostica (VI)
Tel . (0424) 488100
VEB Site: www. vinar.it
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2.1.32 Panel boar ds

The foll owi ng nanufacturers provide panel boards and panel board buses that
generally conply with these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Merlin Gerin
Via Silvio D Am co 40
00145 Roma

Tel : 06-549251
Fax: 06-5411863

2.1.33 Circuit Breakers

The foll owi ng nanufacturers provide circuit breakers that generally conmply
wi th these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Merlin Gerin
Via Silvio D Am co 40
00145 Roma

Tel : 06-549251
Fax: 06-5411863

2.1.34 Circuit Breakers with GF

The foll owi ng nmanufacturers provide GFlI type circuit breakers that
generally conply with these specifications:

Merlin Gerin
Via Silvio D Am co 40
00145 Roma

Tel : 06-549251
Fax: 06-5411863

2.1.35 Fusi bl e Switches for Panel boards

The foll owi ng nanufacturers provide fusible switches for panel boards that
generally conply with these specifications:

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688
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Schnei der Electric S.p. A
20041 Agrate (M) Italia
Tel : 39-6558111
Fax: 39-6056900

.1.36 Motor Circuit Protectors

The foll owi ng nanufacturers provide electric notor circuit protectors that
generally conply with these specifications:

ABB S.p. A M1 ano

20137 Piazzale Lodi, 3
Tel . (39) 025797 2330

Wb site: ww. abb.it

Merlin Gerin

Via Silvio D Amico 40
00145 Ronm

Tel : 06-549251

Fax: 06-5411863

.1.37 Fuses

The foll owi ng nanufacturers provide fuses that generally conply with these
speci fications:

Legrand S. p. a.

Zona Industriale D5

15047 Spinetta Marengo (AL)
Tel : 0131/245001

Fax: 0131/245688

.1.38 Transforners

The foll owi ng nanufacturers provide electrical transforners that generally
conply with these specifications:

| deomat Italia
Via L. Perosi 218
41100 (MO

Tel : 059-373017
Fax: 059-373014

Traf omrec S. p. A

Tavervelle Di Panicale - Via Piexaiola
Z1 06068 Perugia, ltaly

Tel : 39-075-835371

Fax: 39-075-8355835

.1.39 Mot or s

The foll owi ng nanufacturers provide electric notors that generally conply
wi th these specifications:
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ABB S.p. A M1 ano

20137 Piazzale Lodi, 3
Tel . (39) 025797 2330

Wb site: ww. abb.it

Si enens

Wttel sbacherplatz 2

D- 80333 Muni ch

Federal Republic of Gernany

Tel : 49-89- 63600

Wb site: www. sienens.com
WWW. Si emens. it

.1.40 Motor Controllers

The foll owi ng nanufacturers provide electric notor controllers that
generally conply with these specifications:

GE Power Controls Italia S.p. A
Via Tortona, 27

20144 M1 ano

Tel : 02-4242.1

Fax: 02-42.42.502

Tel emaceni que

Via Silvio D Amico 40
06145 Ronmma

Tel : 06-549251

Fax: 06-5411863

.1.41 Mul ti pl e- Speed Motor Controllers

The foll owi ng nanufacturers provide nultiple-speed electric notor
controllers that generally conmply with these specifications:

GE Power Controls Italia S.p. A
Via Tortona, 27

20144 M1 ano

Tel : 02-4242.1

Fax: 02-42.42.502

Tel emaceni que

Via Silvio D Amico 40
06145 Ronm

Tel : 06-549251

Fax: 06-5411863

.1.42 Reversi bl e Motor Controllers

The foll owi ng nanufacturers provide reversible motor controllers that
generally conply with these specifications:

GE Power Controls Italia S.p. A
Via Tortona, 27
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20144 M| ano
Tel : 02-4242.1
Fax: 02-42.42.502

Tel emaceni que

Via Silvio D Amico 40
06145 Ronmma

Tel : 06-549251

Fax: 06-5411863

.1.43 Pushbutton Stations

The foll owi ng nanufacturers provide pushbutton stations that generally
conply with these specifications:

GE Power Controls Italia S.p. A
Via Tortona, 27

20144 M1 ano

Tel : 02-4242.1

Fax: 02-42.42.502

Si emrens S. p. A

Viale Piero e Alberto Pirelli, 10

20126 M lano - CAP 17154 - 20170 M1 ano
Tel : 02-66761

Fax: 02-66763416

.1.44 Pilot and Indicating Lights

The foll owi ng nanufacturers provide pilot and indicating lights that
generally conply with these specifications:

GE Power Controls Italia S.p. A
Via Tortona, 27

20144 M1 ano

Tel : 02-4242.1

Fax: 02-42.42.502

Si emrens S. p. A

Viale Piero e Alberto Pirelli, 10

20126 M lano - CAP 17154 - 20170 M1 ano
Tel : 02-66761

Fax: 02-66763416

.1.45 Reduced-vol tage Controllers

The foll owi ng nanufacturers provide reduced-voltage electrical controllers
that generally conply with these specifications:

Tel emaceni que

Via Silvio D Amico 40
06145 Ronm

Tel : 06-549251

Fax: 06-5411863
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2.1.46 Manual Mbtor Starters

The foll owi ng nanufacturers provide nmanual notor starters (notor rated
switches) that generally conply with these specifications:

GE Power Controls Italia S.p. A
Via Tortona, 27

20144 M1 ano

Tel : 02-4242.1

Fax: 02-42.42.502

Schnei der Electric S.p. A
20041 Agrate (M) Italia
Tel : 39-6558111
Fax: 39-6056900

.1.47 Motor Control Centers

The foll owi ng nanufacturers provide electric notor control centers and bus
systens that generally conply with these specifications:

BTicino S. p. A

Via Messina, 38

20154 M| ano

VEB Site: wwv. bticino.it

Magrini Galileo

Via Silvio D Amico 40
00145 Ronm

Tel : 06-549251

Fax: 06-5411863

.1.48 Conbi nati on Mbtor Controllers

The foll owi ng nanufacturers provide conbination electric notor controllers
that generally conply with these specifications:

Tel emaceni que

Via Silvio D Amico 40
06145 Ronm

Tel : 06-549251

Fax: 06-5411863

.1.49 Term nal Cabi nets

The foll owi ng nanufacturers provide term nal cabinets that generally conply
wi th these specifications:

Quante Trucco S.p. A

Via della Liberazione, 1

20068 Peschiera Borroneo (M) Italy
Tel : 39-02-553621

Fax: 39-02-55306967/ 55362265
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Schnei der Electric S.p. A
20041 Agrate (M) Italia
Tel : 39-6558111
Fax: 39-6056900

.1.50 Groundi ng and Bondi ng Equi prent

The foll owi ng nmanufacturers provide groundi ng and bondi ng equi prent t hat
generally conply with these specifications:

Fur se

Via Ippolito Nievo 61
00159 Roma

Tel : 06-5803523

Fax: 06-5816348

Gruppo Carpaneto Sati

via Ferro 10

10090 Cascilia Vica - Rivoli (TO
Tel : 011-9590111

Fax: 011-9590200

.1.51 Hazar dous Locati ons

The foll owi ng nanufacturers provide el ectrical equipnent for hazardous
| ocations that generally conply with these specifications:

Cortem

Via Ippoliti N evo 61
00153 Roma

Tel : 06-5803523

Fax: 06-5816348

Ital snmea S.p. A

via Per Cernusco, 15

20060 Bussero (M) - Italy
Tel : 39-02-9500151

Fax: 39-02-95039102

.1.52 Transi ent Vol tage Surge Suppressors

The foll owi ng nanufacturers provide transient voltage surge suppressors
that generally conply with these specifications:

Merlin Gerin

Via Silvio D Amico 40
00145 Ronm

Tel : 06-549251

Fax: 06-5411863

Gruppo Carpaneto Sati

via Ferro 10
10090 Cascilia Vica - Rivoli (TO
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Tel: 011-9590111
Fax: 011-9590200

2.2 MATERI ALS AND EQUI PVENT
Mat eri al s, equi pment, and devices shall, as a mninmum neet requirenents of
CEl, where CEl standards are established for those itens, and requirenents
of CEl 64-8;V1 and shall be CE |isted.

2.3 CONDUI T AND FI TTI NGS
CEl EN 50086-1. Shall conformto the foll ow ng:

2.3.1 Rigid Metallic Conduit

2.3.1.1 Ri gid Steel Conduit (Zi nc-Coated)
CEl EN 50086-2-1, Heavy Duty Type [H].

2.3.2 Ri gid Nonnetal lic Conduit

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Provide "Medium Duty Type [M" conduits in
conmmer ci al applications and when encased in a wall.
Provi de "Heavy Duty Type [H" conduits in industrial
applications and when exposed.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

CEl EN 50086-1 and CEI EN 50086-2-1, PVC [Mediun] [Heavy] Duty Type[M [H],
rigid, in accordance with CEl EN 50086- 1.

2.3.3 Fl exi bl e Metal Conduit
CEl EN 50086- 2- 3.

2.3.3.1 Li qui d-Tight Flexible Metal Conduit, Steel
CEl EN 50086- 2- 3.

2.3.4 Fl exi bl e Nonmetal | i ¢ Conduit
CEl EN 50086- 2- 3.

2.3.5 Fittings for Flexible Metal Conduit

Ferrous fittings shall be cadm um or zinc-coated in accordance with CEl EN
50086-1 and CEl EN 50086- 2- 3.

2.3.5.1 Fittings for Rigid Metal Conduit
CEl EN 60423. Threaded-type. Split couplings unacceptable.

[2.3.5.3 Fittings for Use in Hazardous (C assified) Locations
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CEl EN 60079-14.
12.3.5.4 Fittings for Flexible Liquid-tight Metal Conduit
CElI EN 50086- 2- 3.
2.3.6 Fittings for Rigid Nonnetallic Conduit
CEl EN 50086-2- 1.
2.3.7 Fittings For Flexible Nonnetallic Conduit
CElI EN 50086- 2- 3.
2.4 SURFACE RACEWAY
2.4.1 Surface Metal Raceway

CEl 23-31, two-piece painted steel, totally enclosed, snap-cover type.
[Provide multiple outlet-type raceway with groundi ng-type receptacle where
i ndi cated. Receptacles shall be as specified herein and shall be spaced

m ni mum of one every [500] [ ] mm] [Alternate receptacles shall be
wired on different circuits.]

2.4.2 Surface Nonnetal | i c Raceway

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Designer should coordinate with Design
Di vision regarding the use of this wiring nmethod in
the project.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

CEl 23-32, nonnetallic totally enclosed, snap-cover type. [Provide
nmultiple outlet-type raceway with groundi ng-type receptacl e where

i ndi cated. Receptacles shall be as specified herein and shall be spaced
m ni mum of one every [500] | ] mi [Alternate receptacles shall be
wired on different circuits.]

2.5 BUSWAY

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

NOTE: Phase sequence of voltages, orientation
etc., should be indicated on the draw ngs for
exi sting transforners, sw tchboards, sw tchgear
notor control centers, etc.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

CEl EN 60439-1 and CEl EN 60439-2. Protection grade [40] [54] | ] in
accordance with CEI EN 60529/ Al. Buses shall be copper. Busways shall be

rated [ ] volts, | ] continuous current anperes, three-phase
[three-] [four-]wire, and include integral or internal [50-percent] ground
bus. Short circuit rating shall be [] ] root mean square (rns)

symmetrical anmperes mininum [as indicated]. [Busway systens shall be
suitable for use indoors.] Enclosures shall be netallic. Hardware shal
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be plated or otherwi se protected to resist corrosion. Joints shall be
one-bolt type with through-bolts, which can be checked for tightness

wi t hout deenergizing system Maxi num hot spot tenperature rise at any
point in busway at continuous rated |oad shall not exceed 55 degrees C
above maxi mum anbi ent tenperature of 40 degrees Cin any position. Provide
internal barriers to prevent novenent of superheated gases. Contractor
shal | coordinate proper voltage phasing of entire bus duct system for
exanpl e where busway interfaces with transforners, sw tchgear

swi t chboards, notor control centers, and other system conponents.

2.5.1 Feeder Busways

Provide [ventil ated, except that vertical busways within 1830 nm of floors
shal |l be unventilated,] [unventilated, totally enclosed] |owinpedance
busway. Bus bars shall be fully insulated fromone another, except at
stabs. Entire busway system shall be polarized.

2.5.2 Pl ug- I n Busways

Unventilated type. Plug-in units shall be [fusible, handl e-operated,
switch type, horsepower-rated] [circuit breaker-type] [handl e-operated,
switch type, equipped with high interrupting-capacity, current-limting
fuses]. Bus bars shall have insulating sleeving entire | ength, except at
joints.

2.6 CABLE TRAYS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When using "as indicated" option, insure
information required i s shown on the draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

CEl 23-31 and UNI EN | SO 1461. Cable trays shall forma w reway system
and shall be of nom nal [75] [100] [150] nm depth. Cable trays shall be
constructed of [steel that has been zinc-coated after fabrication]. Trays
shal | include splice and end plates, dropouts, [covers] and m scel |l aneous
hardware. Edges, fittings, and hardware shall be finished free fromburrs
and sharp edges. Fittings shall have not less than |oad-carrying ability
of straight tray sections and shall have nanufacturer's m ni rum standard
radi us. [Radius of bends shall be [300] [600] [920] [ ] mm] [Radius of
bends shall be as indicated.]

2.6.1 Trough- Type Cabl e Trays

[Sized as indicated] [ nominal [75] [100] [150] [200] [300] [400] [ ] mMm
wi dt h] .

2.6.2 Ladder - Type Cable Trays

[Sized as indicated] [Of nominal [100] [200] [300] [400] [500] [600] mm
wi dth with maxi mumrung spaci ng of [200] [300] nmi.

2.6.3 Channel - Type Cable Trays
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[Sized as indicated] [[50] [75] [100] [150] [200] [300] [ ] mm wide].
Trays shall be one-piece construction having slots spaced not nore than 110
mm on centers.

2.6.4 Solid Bottom Type Cabl e Trays

[Sized as indicated] [Nominal [100] [150] [200] [300] [400] [ ] mmwidth].
2.7 OQUTLET BOXES AND COVERS

CEl 23-48, netal or nonnetallic Cadmium or zinc-coated, if ferrous netal.
[2.7.1 Qutl et Boxes in Hazardous (C assified) Locations

CEl EN 60079-14.
12.7.2 Fl oor Qutl et Boxes

Boxes shal|l be adjustable and concrete tight. Each outlet shall consist of
[nonnmetallic] or [cast-netal] body with threaded openings, [or sheet-stee
body wi th knockouts] for conduits, adjustable ring, brass flange ring, and
cover plate with [20] [25] [32] [40] [ ] mmthreaded plug. Tel ephone
outlets shall consist of [surface-nounted, horizontal] [flush], alum num or
stai nl ess steel housing with [25 mm bushed si de opening] [19 nmtop

openi ng]; tel ephone outlets shall have provisions to accommpdate 10-wre

t el ephone term nal bl ock. Receptacle outlets shall consist of

[ surface-mounted, horizontal] [flush] al um num or stainless steel housing
wi th dupl ex-type receptacle as specified herein. Provide gaskets where
necessary to ensure watertight installation

2.8 CABI NETS, JUNCTI ON BOXES, AND PULL BOXES

CEl 23-48. \Volune greater than 1640 cu. cm with protection degree |IP as
per CEl EN 60529/ Al, hot-dip, zinc-coated, if sheet steel

2.9 WRES AND CABLES

Wres and cabl es shall nmeet applicable requirenents of CElI 64-8;V1 for
installation and CEI 20-13;V1;V2 and CEl 20-20/1 for type of insulation
jacket, and conductor specified or indicated. Wres and cabl es

manuf actured nore than 12 nonths prior to date of delivery to site shal
not be used.

2.9.1 Conductors

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: or conductors and snaller dianeter,

consi deration may be given to the use of stranded
wires, if suitable term nal devices can be applied
whi ch enabl e proper connection. Also, stranded
wires in sizes and snaller dianmeter may be required
for projects involving uninterrupted power supply
(UPS) installations.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R

SECTI ON 16402 Page 27



2.

2.

CEl 20-13;V1;V2 for EPR insulated conductors and CEl 20-20/1 for PVC

i nsul ated conductors. EPR insulated conductors 10 sq. mm and | arger

di anmeter shall be stranded. Provide Type FGr/ for flexible; Type RG/ for
rigid. Conductors 6 sq. mmand snaller dianmeter shall be solid Type UG/,
except that conductors for renote control, alarm and signal circuits,
classes 1, 2, and 3, shall be stranded unless specifically indicated
otherwi se. PVC insul ated conductors shall be flexible Type NO/V-K or rigid
Type NO7V-R for conductors 10 sq. mmand |larger. Conductor sizes and
anpacities shown are based on copper, unless indicated otherw se. All
conductors shall be copper

.9.1.1 Equi pnent Manuf acturer Requirenents

When manufacturer's equi pnment requires copper conductors at the

term nations or requires copper conductors to be provided between
conponents of equi prent, provide copper conductors or splices, splice
boxes, and other work required to satisfy manufacturer's requirenments.

9.1.2 M ni mum Conduct or Si zes

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Include bracketed option if 10A circuit
breakers are used to protect |ighting branch
circuits. Delete bracketed option if 16A circuit
breakers are used.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

M ni mum si ze for branch circuits shall be 2.5 sq. mm[for outlet system and
1.5 sq. mmfor lighting system] for renpote-control and signal circuits,
1.5 sq. mm for |owenergy, renpte-control and signal circuits, 1.5 sq.

nm and for Class 3 | owenergy, renpote-control, alarmand signal circuits,
1.5 sq. mMm

9.2 Col or Codi ng

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Coordi nate color code with Installation where
project is located. Revise this paragraph as
necessary. Wien the Activity does not have a col or
codi ng standard or does not indicate a preference,
sel ect the unbracketed col ors.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

Provide for service, feeder, branch, control, and signaling circuit
conductors. Color of conductors in different voltage systens shall be as
fol | ows:
a. 400/231 volt and 230/133 volt, three-phase:
(1) Phase A - grey [black] [brown]

(2) Phase B - black [grey] [brown]
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(3) Phase C - brown [black] [grey]
(4) Neutral - light blue
(5) Gounding PE - yellow with green stripes

b. 400/231 Volt and 230/133 Volt wiring systens shall run in separate
raceways.

c. Single Phase col or codes:
(1) Phase - black [grey] [brown]
(2) Neutral - light blue
(3) Gounding PE - yellow with green stripes

2.9.3 I nsul ation

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE:

EE R R R R R R R R R R R R R R R R R R R R R R O R

Unl ess specified or indicated otherwi se or required by CEl 64-8; V1, power
and lighting wires shall be [ Type NO7V-K conforming to CElI 20-20/1 and CEI
20-22/2;V1] [or] [Type [FG/IOR 0.6/1KV] [or] [RG/OR 0.6/1KV] [or] [UG/R
0.6/ 1KV] conformng to CEl 20-13;V1;V2 and CEl 20-22/2;V1l], except that
grounding wire may be Type NOV7-K conforming to CElI 20-20/1; renote-control
and signal circuits shall be Type NOV7-K, conformng to CEl 20-20/1 and CEl
20-22/2;V1. Were lighting fixtures require 90-degree Centigrade (C
conductors, provide only conductors with 90-degree C insulation or better.

2.9.4 Bondi ng Conductors
CEl 64-8;V1 and CEl 20-29, solid insulated copper wire for sizes 10 sq. nm
and smal |l er dianeter; stranded insul ated copper wire for sizes 16 sq. mm
and | arger.

[2.9.5 Service Entrance Cabl es

Service Entrance cables shall be EPR insulated G/ type in accordance to CEl
20-13; V1; v2.

12.9.6 Fi reproof Cabl es

Fireproof cables shall conformto CEl 20-22/2;Vl1, CEl 20-37/1, and CEl EN
50265- 1.

2.9.6.1 Fi reproof Cables with Low Enmi ssions of Corrosive and Toxic Gas
Shall conformto CEl 20-37/1 and CEl 20-38/1.

[2.9.7 Wre and Cable for 400 Hertz (Hz) Circuits
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I nsul at ed copper conductors.

1[2.9.8 Arnored Cabl e

EIRE R R I S I I I R S b R R I S I S I I S R R I S S I I I R A R I O I S b S R I S S I I
NOTE: Consult with cognizant electrical design

branch nmanager and obtain witten approval before
speci fying AC cabl e.

EE R R R R R R R R R R R R R R R R R R R R R I R

UNEL 35378 and UNEL 35379. Provide Type RG/ONR 0.6/ 1KV for size 6 sq. mm
and smaller; Type UG/ONR 0.6/ 1KV for sizes larger than 6 sgq. mm

112.9.9 M neral -l nsulated (M), Metal-Sheathed Cabl e

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: M cable used for |ow tenperature, high
tenperature, hazardous locations, |life safety, and
heating applications. Draw ngs shall clearly show
the M cable. Surge suppressors should be consi dered
i n hazardous | ocations and where hi gh vol tage surges
are likely. M cable is not available in ratings
above 600 volts.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

CE listed; CEl 64-8;V1 (Para. 521), UNEL 35024/2, and CElI 20-39/1.
Sheat hi ng cont ai ni ng asbestos fibers shall not be used.

1[2.9.10 FIl at Conductor Cable

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Fl at conductor cable is normally used for
connection to nobile equi pnent and notors under
carpet, and in flat raceways.

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

CE listed; CEl 20-19/4, CEl 20-25, CEl 20-41, and CEI EN 50265-1.
1[2.9.11 Cabl e Tray Cable
CE listed; Type G7, FG7, RG7, UG/, or NO7V-K as applicable
]12.10 SPLICES AND TERM NATI ON COVPONENTS
CEl 20-33 for wire connectors and for insulating tapes. Connectors for 6
sq. mmand smaller dianeter wires shall be insulated, pressure-type in
accordance with CElI EN 60320-1. Provide solderless termnal |ugs on

stranded conductors.

2.11 DEVI CE PLATES

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Use |l ast three sentences of paragraph for
brig facilities only.
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

Provide CE |isted, one-piece device plates for outlets to suit the devices
installed. For nmetal outlet boxes, plates on unfinished walls shall be of
zinc-coated sheet steel or cast metal having round or bevel ed edges. For
nonnetal I ic boxes and fittings, other suitable plates may be provided.
[Plates on finished walls shall be [urea or phenolic] [nylon or |exan],

m nimum 0. 792 mmwal | thickness. Plates shall be sane color as receptacle
or toggle switch with which they are mounted.] [Plates on finished walls
shall be satin finish stainless steel or brushed-finish alum num m ni num
0.792 mmthick.] Screws shall be nmachine-type with countersunk heads in
color to match finish of plate. Sectional type device plates will not be
permtted. Plates installed in wet |ocations shall be gasketed and CE
listed for "wet |ocations" and shall have protection degree IP in
accordance with CElI EN 60529/ Al. [Device plates in areas nornally
accessible to prisoners shall be brown or ivory finish nylon-device plates
rated for high abuse. Test device plates for conpliance with CEl 23-48 for
physical strength. Attach device plates with spanner head bolts.]

.12  SWTCHES
.12.1 Toggl e Swi tches

CEl EN 60998-1 and CEl EN 60669-1, totally enclosed wth bodies of

t hernosetting plastic and nmounting strap with grounding screw. Handles
shall be [brown] [ivory]. Wring termnals shall be screwtype
side-wired. Switches shall be rated quiet-type ac only, 250 volts, with
current rating and nunber of poles indicated.

.12.2 Switch with Red Pil ot Handl e

Provide pilot lights that are integrally constructed as a part of the
switch's handle. The pilot |ight shall be red and shall illum nate
whenever the switch is closed or "on". The pilot lighted switch shall be
rated [6] [10] [16] anps and 250 volts or as indicated. Provide the
circuit's neutral conductor to each switch with a pilot |ight.

.12.3 Di sconnect Swi t ches

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Switches requiring frequent operation should
be the heavy duty-type and should be so indicated on
t he draw ngs.

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

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Designer shall know the requirenents of the
el ectrical systemand the equi pment serviced to
determi ne the proper fuse class and type. This note
briefly sunmari zes sone of the UL fuse standards and
their application.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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2.

2.

CEl 64-8;V1 and CEl EN 60947-2/Al. Provide heavy duty-type sw tches where
i ndi cated, where switches are rated higher than 240 volts, and for

doubl e-t hrow switches. Fused switches shall utilize fuse holders and fuses,
unl ess indicated otherwise. Switches serving as notor-di sconnect neans
shall be kWrated. Provide switches in IP [20] [40] [ ], enclosure [as
i ndicated] in accordance with CEI EN 60529/ Al.

13 RECEPTACLES

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Designer will select the proper grade for the
application. General grade receptacles are suitable
for nornmal use and heavy use.

EE R R R R R R R R R R R R R R R R R R R R R R O R

CEl 23-50 and CEl EN 60998-1, general grade, heavy-duty, groundi ng-type.
Rati ngs and configurations shall be as indicated. Bodies shall be of
[brown] [ivory] thernpsetting plastic supported on a netal nounting strap
Provi de screwtype, side-wired wiring termnals. Connect grounding pole to
nounti ng strap.

.13.1 Weat her proof Recept acl es

Provide in cast netal box [or PVC box] or | ] with gasketed,
weat her proof, protection degree of IP 55 (nmnimum in accordance with CE
EN 60529/ Al, [transparent el astic nenbrane cover] cast-netal cover plate
and gasketed cap over each receptacle opening. Provide caps with a
spring-hinged flap. Receptacle shall be CE listed for use in "wet

| ocations with plug in use."

13.2 Ground-Fault Interrupter Receptacles (GFl)

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For child care center projects, coordinate
proj ect drawi ngs and specifications to include G-
receptacl es in bathroons, kitchens, |aundry
facilities, exterior |ocations, and swi nmmi ng pool s.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

CEl EN 61009-2-1, for nounting in standard outlet box. Device shall be
capabl e of detecting current leak of 6 mllianmperes or greater and tri pping
per requirenents of CElI EN 61009-2-1 for Gl devices.

[2.13.3 Receptacl es in Hazardous (C assified) Locations

CEl EN 60079-14.

12.13. 4 Speci al Purpose Receptacl es

Recept acl es serving | ] are special purpose. [Provide in ratings
indicated.] [IP | ] configuration in accordance with CElI EN 60529/ Al
rated [ ] anperes, | ] volts.] [Furnish one natching plug with

each receptacle.]
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[2.13.5 Pl ugs

Provi de heavy-duty, rubber-covered [three-,] [four-,] [or] [five-]wire cord
of required size, install plugs thereon, and attach to equi pnent. Pl ugs
shall be CE listed with receptacles, conplete with groundi ng bl ades. Were
equi pnment is not available, turn over plugs and cord assenblies to the
Gover nrent .

12.14 PANELBOARDS

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE:

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

CEl EN 60439-1, CEl EN 60529/ Al, and CEl 23-51 having a short-circuit
current rating as indicated [of 10,000 anperes symretrical minimni.
Panel boards for use as service di sconnecting neans shall additionally
conformto CEl 64-8;V1. Panelboards shall be circuit breaker-equi pped
[unl ess indicated otherwi se]. Design shall be such that individua
breakers can be renpbved w t hout disturbing adjacent units or w thout

| ooseni ng or renoving suppl enental insulation supplied as neans of
obt ai ni ng cl earances as required by CEl norns. "Specific breaker

pl acenent” is required in panel boards to match the breaker placenent

i ndicated in the panel board schedul e on the drawi ngs. Use of "Subfeed
Breakers" is not acceptable unless specifically indicated otherwise. Miin
breaker shall be "separately" mounted ["above"] [or] ["below'] branch
breakers. Were "space only" is indicated, nake provisions for future
installation of breakers. Panel board |ocks shall be keyed sane.
Directories shall indicate | oad served by each circuit in panel board.
Directories shall also indicate source of service to panel board (e.g.
Panel PA served from Panel MDP). [Provide new directories for existing
panels nodified by this project as indicated.] Type directories and nount
i n hol der behind transparent protective covering. [Panelboards shall be
listed and | abeled for their intended use.] Provide panel boards in [I|P20]
[IP40] [___] assenblies in accordance with CEI EN 60439-1 and CEl EN
60529/ Al. Panel boards shall be provided with Form[1] [2] [3] [4]
separation by barriers or partitions in accordance with CEl EN 60439-1

2.14.1 Panel board Buses

CEl EN 60439-2. Support bus bars on bases independent of circuit breakers.

Mai n buses and back pans shall be designed so that breakers nay be changed
wi t hout nmachining, drilling, or tapping. Provide isolated neutral bus in
each panel for connection of circuit neutral conductors. Provide separate
ground bus identified as equi pnent grounding bus in accordance with CE
64-8; V1 for connecting groundi ng conductors; bond to steel cabinet.

2.14.2 Crcuit Breakers
CEl EN 60947-2/ A1, [thermal nagnetic-type] [solid state-type] having a
m ni mum short-circuit current rating equal to the short-circuit current

rating of the panel board in which the circuit breaker shall be nounted.
Breaker terminals shall be CE listed as suitable for type of conductor
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provi ded.
2.14.2.1 Mul ti pol e Breakers

Provi de common trip-type with single operating handle. Breaker design
shal |l be such that overload in one pole automatically causes all poles to
open. Maintain phase sequence throughout each panel so that any three
adj acent breaker poles are connected to Phases A, B, and C, respectively.

2.14.2.2 Circuit Breaker Wth GFI

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: For child care center projects, coordinate
proj ect drawi ngs and specifications to include G-
receptacl es in bathroons, kitchens, |aundry
facilities, exterior locations, and swi nmi ng pool s.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

CEl EN 60947-2/Al. Provide with "push-to-test" button, visible indication
of tripped condition, and ability to detect and trip on current inbal ance
of [0.01 anperes or greater per requirenments of CEl 64-8;V1l GFl devices,
for personnel protection,] [and] [GFl for equi pment protection.]

2.14.2.3 Circuit Breakers for HVAC Equi prment

Crcuit breakers for HVAC equi pnment having notors (group or individual)
shall be rated in accordance to the notor power to be served.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use fusible switch as protection for pilot
lights and insulating transforners. Use fusible
switch for MCC as an alternative to the circuit
br eakers.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

[2.14.3 Fusi bl e Switches for Panel boards

CEl EN 60269-1 and CElI EN 60947-3, hinged door-type. Sw tches serving as
not or di sconnect mneans shall be kilowatt rated.

1[2.14. 4 400 Hz Panel board and Breakers

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Circuit breakers and panel boards nornmally used
in 50/60 Hz systens can be used in 400 Hz systens.
In 400 Hz systens, the generator short circuit
current is normally 4 times less than the 50/ 60 Hz
systens. The Designer shall increase the nagnetic
trip of circuit breakers as reconmended by the
Manufacturer's instructions. Thernal trip does not
require increase. Gound fault breakers do not
require alteration and can be used in 50/60 Hz or
400 Hz systens.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R

SECTI ON 16402 Page 34



Panel boards and breakers for use on 400 Hz systens shall be "400 Hz" rated
and | abel ed.

]2.15 ENCLOSED Cl RCUI T BREAKERS

2.

CEl EN 60947-2/Al1. Individual nolded case circuit breakers with voltage
and continuous current ratings, nunber of poles, overload trip setting, and
short circuit current interrupting rating as indicated. Enclosure type as
i ndicated. [Provide solid neutral.]

.16  MOTOR Cl RCUI T PROTECTORS (MCP)

Motor circuit protectors; CEl EN 60947-2/Al. MCPs shall consist of an
adj ustabl e instantaneous trip circuit breaker in conjunction with a

conbi nati on notor controller which provides coordinated notor circuit
overload and short circuit protection. MCPs shall be rated in accordance
with CEl norns.

.17 FUSES

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Designer shall know the requirenents of the
el ectrical systemand the equi pment serviced to
determ ne the proper fuse class and type. This note
briefly sunmari zes fuse standards and their
application.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

CEl EN 60269-1. Fuses shall be Type [gE [or] [aM. Provide conplete set
of fuses for each fusible [switch] [and] [control center]. Fuses shall be
Type [gE [or] [aM. Tine-current characteristics curves of fuses serving
notors or connected in series with circuit breakers [or other circuit
protective devices] shall be coordinated for proper operation. Submt
coordi nation data for approval. Fuses shall have voltage rating not |ess
than circuit voltage.

.17.1 Cartridge Fuses, Current Limting Type

CEl EN 60269-1, Type aM|[tine del ay-type].

18  TRANSFORMERS

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Coordinate the location of dry-type
transforners with the mechani cal designer to ensure
adequate ventilation. This specification does not
apply to transforners over 500 kVA, substation
transforners, and transforners rated greater than
600 volts; for these types, see Section 16360,
"Secondary Unit Substation" Specify 80 C or 115 C
transformers when transforner is | oaded above 60
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percent of nanmepl ate and has conti nuous duty cycle.
Del ete quiet type where noise | evel does not

af fect personnel. Relative to noise: the |east

desirable location for the transforner is in a

corner of a room especially when there is a | ow

ceiling.

EE R R R R R R R R R R R R R R R R I R R R R I R

CEl 14-8, general purpose, dry-type, self-cooled, [ventilated]

[unventil ated] [sealed]. Provide transfornmers in IP [20] [40] [ ]

encl osure in accordance with CEl EN 60529/ Al. Transforner shall have 220
degrees C insulation systemfor transforners 15 kVA and greater, and shal
have 180 degrees C insulation for transformers rated 10 kVA and less, with
tenperature rise not exceeding [150] [115] [80] [ ] degrees C under
full-rated | oad i n maxi rum anbi ent of 40 degrees C. [Transforner of 150
degrees C tenperature rise shall be capable of carrying continuously 100
percent of nanepl ate kVA without exceeding insulation rating.]

[ Transformer of 115 degrees C tenperature rise shall be capable of carrying
continuously 115 percent of naneplate kVA w thout exceeding insulation
rating.] [Transforner of 80 degrees C tenperature rise shall be capabl e of
carrying continuously 130 percent of naneplate kVA wi thout exceeding
insulation rating.] [Transformers shall be quiet type w th nmaxi mum sound
level at |east 3 decibels less than CEl 14-8 standard | evel for transforner
ratings indicated.]

[2.18.1 Speci fied Transformer Efficiency

Transformers, indicated and specified with: 400V primary, 80 degrees C or
115 degrees C tenperature rise, kVAratings of 37.5 to 100 for single phase
or 30 to 500 for three phase, shall be energy efficient type.

12.19  MOTORS

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Mbtor and notor controller specifications
shal | be thoroughly coordinated with and
cross-referenced in all affected nechani cal sections.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

CEl EN 60034-1 [except fire punp notors shall be as specified in Section
13920 "Fire Punps"]; hernetic-type seal ed notor conpressors shall al so
conply with CEI EN 60034-1. Provide the size in terns of kW or kVA, or
full-load current, or a conbination of these characteristics, and other
characteristics, of each notor as indicated or specified. Deternine
specific notor characteristics to ensure provision of correctly sized
starters and overload heaters. Mtors for operation on 230-volt, 3-phase
circuits shall have termnal voltage rating of 250 volts, and those for
operation on 380-volt, 3-phase circuits shall have term nal voltage rating
of 400 volts. Mtors shall be designed to operate at full capacity with
vol tage variation of plus or mnus 10 percent of notor voltage rating.
[Provide motors in hazardous | ocations with classifications as indicated.]

2.19.1 Mot or Si zes
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Provide size for duty to be perfornmed, not exceeding the full-Ioad

nanepl ate current rating when driven equi pnment is operated at specified
capacity under nost severe conditions likely to be encountered. Wen notor
size provided differs fromsize indicated or specified, nake adjustnents to
Wi ring, disconnect devices, and branch circuit protection to accommopdate
equi pnment actual ly provided.

. 20 MOTOR CONTROLLERS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Mbtor and notor controller specifications
shal | be thoroughly coordinated with and
cross-referenced in all affected nechanica
sections. Indicate size of controller on
mechani cal drawi ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

CEl EN 60947-4-1, [except fire punp controllers shall be as specified in
Section 13920, "Fire Punps"]. Controllers shall have thermal overl oad
protection in each phase and shall have one spare nornally open and one
spare nornally closed auxiliary contact. Magnetic-type notor controllers
shal | have undervol tage protection in accordance with CEl 64-8; V1 when used
wi t h noment ary-contact pushbutton stations or switches and shall have
undervol t age rel ease when used wi th nmaintai ned-contact pushbutton stations
or switches. \When used with pressure, float, or simlar automatic-type or
mai nt ai ned- contact switch, controller shall have hand/of f/automatic

sel ector switch. Connections to selector switch shall be such that only
normal autommtic regul atory control devices are bypassed when switch is in
"hand" position. Safety control devices, such as |ow and high pressure
cutouts, high tenperature cutouts, and notor overload protective devices,
shall be connected in notor control circuit in "hand" and "automatic"
positions. Control circuit connections to hand/off/automatic sel ector
switch or to nore than one automatic regulatory control device shall be
made in accordance with indicated or manufacturer's approved wring
diagram [Selector switch shall have neans for |ocking in any position.]
For each motor not in sight of controller or where controller disconnecting
nmeans is not in sight of nmotor |ocation and driven machinery | ocation
control | er disconnecting neans shall be capable of being | ocked in open
position. As an alternative, provide a nmanually operated, |ockable,
non-fused switch which di sconnects notor from supply source w thin sight of
notor. Overload protective devices shall provide adequate protection to
not or wi ndings; be thermal inverse-time-lint type; and include nmanual
reset-type pushbutton on outside of notor controller case. Cover of

conbi nati on motor controller and manual switch or circuit breaker shall be
interlocked with operating handle of switch or circuit breaker so that
cover cannot be opened unless handle of switch or circuit breaker is in
"of f" position. [Mninmumshort circuit withstand rating of conbination
notor controller shall be [ ] rns symetrical anperes.] [Provide
controllers in hazardous | ocations with classifications as indicated.]

.20.1 Control Circuits

[Control circuits shall have maxi mum voltage of 220 [110] [24] [ ] volts
derived fromcontrol transforner in sane enclosure. Transforners shall be
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as indicated. Transforners, other than transformers in bridge circuits,
shal | have prinaries wound for voltage avail abl e and secondari es wound for
correct control circuit voltage. Size transforners so that 80 percent of
rated capacity equals connected | oad. Provide disconnect switch on primary
side. [Provide fuses in each ungrounded prinmary feeder]. One secondary

| ead shall be fused; other shall be grounded. Provide for automatic switch
over and alarmupon failure of primary control circuit.]

2.20.2 Encl osures for Mdtor Controllers

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Indicate type of enclosure on the nechanica
drawing to suit the application.

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

CEl EN 60529/ Al.
2.20.3 Mul ti pl e- Speed Motor Controllers and Reversible Mdtor Controllers

Across-the-line-type, electrically and nechanically interl ocked.
Mul ti pl e-speed controllers shall have conpelling relays and shall be
nmul tiple-button, station-type with pilot lights for each speed.

2.20.4 Pushbutton Stations

Provide with "start/stop" nonentary contacts having one normally open and
one nornally closed set of contacts, and red lights to indicate when notor
is running. Stations shall be heavy duty, oil-tight design

2.20.5 Pilot and Indicating Lights

Provide transfornmer, resistor, or diode type.
2.20.6  Term nal Bl ocks

CEl EN 50005.

[2.20.7 Reduced- Vol tage Controllers

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The desi gner shall determ ne, based on the
power system characteristics and notor usage, where
reduced-voltage controllers shall be specified
Refer to M L-HDBK-1004/4, "Electrical Wilization
Systens," for detailed discussion of these reduced
voltage starter types and for guidance in their

sel ection and application.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Provi de for pol yphase motors | ] kilowatt and larger. Reduced-voltage
starters shall be single-step, closed transition [autotransforner,]
[reactor,] [primary resistor-type,] [solid state-type,] or as indicated,
and shall have adjustable tine interval between application of reduced and
full voltages to notors. [We-delta reduced voltage starter or part
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wi ndi ng increnent starter having adjustable tine delay between application
of voltage to first and second wi nding of nmotor nmay be used in lieu of the
reduced-voltage starters for starting of [nptor-generator sets,]
[centrifugally operated equi prment,] [or] [reciprocating conpressors
provided with autonatic unl oaders].]

]12.21 MANUAL MOTOR STARTERS ( MOTOR RATED SW TCHES)

[Single] [Double] [Three] pole designed for [flush] [surface] nobunting with
overload protection [and pilot lights].

2.21.1 Pilot Lights

Provi de yoke-nounted, candel abra-base sockets rated 110 [220] [24] volts
and fitted with glass or plastic jewels. Provide clear, 6 watt lanmp in
each pilot switch. Jewels for use with switches controlling notors shal
be green; jewels for other purposes shall be [white] [red] [anber].

2.22 MOTOR CONTROL CENTERS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Mbtor control center should be specified for
groups of large notors requiring coordinated
control. In other applications, individua
controllers or notor control panel boards should be
used. Coordinate controller specifications with the
mechani cal equi pnent requirenents.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

CEl EN 60439-1 and CEl EN 60947-4-1. Wring shall be fireproof in
accordance with CEl 20-22/2;V1 IP [20] [31] [40] [54] [65] [___] enclosure
in accordance with CEl EN 60529/ Al. Provide control centers suitable for
operation on | ]-volt, [ ] - phase, | ]-wire, [ ] Hz system
and shall have m nimum short-circuit withstand and interrupting rating of
[ 100, 000] [65,000] [42,000] [25,000] [ ] anperes rns synmetrical

I ncom ng power feeder shall be [bus duct] [cable] entering at the [top]
[bottom of enclosure and termnating on [terminal lugs] [main protective
device]. [Main protective device shall be [nolded case circuit breaker]

[l owvoltage power circuit breaker] [fusible switch] rated at | ]
anperes rns symmetrical interrupting capacity.] [Arrange busing so that
control center can be expanded from both ends.] Interconnecting wires shal
be copper. Term nal blocks shall be plug-in-type so that controllers nay
be renpved w t hout di sconnecting individual control wiring. Provide
control centers with Form[3] [4a] [4b] separation by barriers and
partitions in accordance with CEl EN 60439-1.

2.22.1 Bus Systens

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Manufacturer's provide short circuit w thstand
ratings to neet project specifications and to

coordi nate with upstream over current short circuit
interrupting ratings. Include fault current val ues
in brackets to correspond with results of project
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fault current calculations. For exanple, if the
fault current cal cul ati ons show an avail abl e short
circuit current of 24,500 anps at the MCC bus, and
the upstream over current protection is rated at 35
KAIC, then enter 35,000 in the brackets.

EE R R R R R R R R R R R R R R R R I R R R R I R

Provide the followi ng bus systens. Power bus shall be braced to wi thstand

fault current of [ ] anperes rns symmetrical. Wring troughs shall be
i solated fromhorizontal and vertical bus bars.

2.22.1.1 Hori zontal and Mai n Buses

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

NOTE:

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Hori zontal bus shall have continuous current rating of [600] [800] [1000]
[ 1200] [1600] [2000] anperes. Main bus shall be [copper] [copper
silver-plated] enclosed in isolated conpartnent at top of each vertica

section. Main bus shall be isolated fromw re troughs, starters, and ot her
ar eas.

2.22.1.2 Vertical Bus

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Copper is standard for bus material. Silver
pl ated copper is avail able on special request.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Vertical bus shall have continuous current rating of [300] [450] [600]

[ ] anperes, and shall be [copper] [copper, silver-plated]. Vertica
bus shall be enclosed in flane-retardant, polyester glass "sandw ch."

2.22.1.3 Ground Bus

Copper ground bus shall be provided full width of nmotor control center

and
shal | be equi pped with necessary | ugs.

[2.22.1.4 Neut ral Bus

I nsul ated neutral bus shall be provided continuous through the notor

control center; neutral shall be full rated. Lugs of appropriate capacity
shal | be provided, as required.

12.22.2 Mot or Di sconnecting Devices and Controllers

Shal |l conply with paragraph entitled "Conbination Mtor Controllers."

[2.22.3 Conbi nati on Motor Controllers

CEl EN 60947-4-1 and other requirenents in paragraph entitled, "Mtor
Controllers." Controller shall enploy nolded case circuit breaker
[Mninumshort circuit withstand rating of conbination notor controller
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shal | be [ ] rns symmetrical anperes [as indicated].] [Circuit breakers
for conbination controllers shall be [thermal magnetic] [nmagnetic only].]

]12.23 TELEPHONE SYSTEM

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: This paragraph applies only if provision is
made for tel ephone systemby others. [If a conplete
systemis provided by contract, refer to Section
16710, "Structured Tel ecommunications Cabling and
Pat hway System " and Section 16721, "Tel ephone
Distribution Systens, Qutside Plant." \Were Section
16710 is provided, delete paragraphs entitled,
"Qutl et Boxes for Tel ephone Systeni, "Cover Pl ates"
"Conduit Sizing", "Backboards", and "Term na

Cabi net s".

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Provi de system of tel ephone wire-supporting structures, including: conduits
with pull wires [and] [wireways,] [cable trays,] term nal boxes, outlet and
junction boxes, other accessories for tel ephone outlets, and [tel ephone
cabinets] [wire closets] [backboards]. [Additional requirenents are in
Section 16710, "Structured Tel ecomuni cations Cabling and Pat hway System "]

2.23.1 Qutl et Boxes for Tel ephone System

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: When using "as indicated" option, insure
i nformati ons required are shown on the draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Standard type, 90 mm square by 45 mm deep. Mount flush in finished walls
at height [indicated] [specified for outlet receptacles]. [Qutlet boxes
for wall-nounted tel ephones shall be 90 by 90 [ ] by 45 [ ] nmm deep;
nount ed at height[ 1525 nmm above finished floor] [as indicated].] [Qutlet
boxes for handi capped tel ephone station shall be 90 by 90 [ ] by 45 [ ] mm
deep and nounted at height[ 1200 nm above finished floor] [as indicated].]

2.23.2 Cover Pl ates

[ Bl ank cover] [Mdul ar tel ephone type] with sane finish specified for
receptacle and switch cover plates.

2.23.3 Conduit Si zing

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: For guidelines on conduit sizing, see

M L- HDBK- 1004/ 4. Tel ephone raceway requirenents
shoul d be coordinated with the entity providing the
t el ephone wires and cabl e.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Conduit for single outlets shall be mnimmof 21 mmand for nultiple
outlets mininumof 25 nm Size conduits for tel ephone risers to tel ephone
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cabi nets, junction boxes, distribution centers, and tel ephone service, as
i ndi cat ed.

2.23.4 Backboar ds

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: When using "as indicated" option, ensure
information required is shown on the draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R I R

Interior grade plywod, 20 mmthick, [1200 by 2400 mm mini nuni [size as
i ndi cated] [ ]. Paint with gray fire resistant paint.

2.23.5 Term nal Cabi nets

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For guidelines on sizing cabinets, see

M L- HDBK- 1004/ 4, Table 6 entitled, "Cabinet Sizes
For Tel ephone Systens" Coordinate with entity
provi di ng tel ephone servi ce.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

UNI EN I SO 1461. Construct of zinc-coated sheet steel. Cabinets shall be
constructed with interior dimensions not |ess than those indicated. Trim
shall be fitted with hinged door and flush catch. Doors shall provide
maxi mum si ze openings to the box interiors. Boxes shall be provided with
16 mm backboard having a two-coat insulating varnish finish. WMtch trim
hardwar e, doors, and finishes to |ighting panel boards.

2.23.6 Recept acl es for Tel ephone Service

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

NOTE: When using "as indicated" option, ensure that
information required i s shown on the draw ngs.

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

Provi de receptacl e[s], [[230 volts, 16 anperes, single phase, 50 Hz]
[ ]], adjacent to tel ephone [backboards] [cabinets] [ ], served
from panel board circuit [as indicated].

2.24 GROUNDI NG AND BONDI NG EQUI PMENT

CEl 64-8;V1. Gound rods shall be copper-clad steel, with ninimmdianeter
of 20 mm and m ni num | ength of 3000 nm

[2.25 HAZARDOUS LOCATI ONS

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Indicate very clearly the limts of all
hazar dous | ocati ons.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

El ectrical materials, equipnment, and devices for installation in hazardous
| ocations, shall be as defined by CEl EN 60079-10 and CEI EN 60079-14, for
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particul ar "Zone," "Source of Release," and "Ventil ation Degree" of
hazardous | ocati ons involved. Boundaries and classifications of hazardous
| ocati ons shall be as indicated.

12.26 NAMVEPLATES

Provide as specified in Section 16050, "Basic Electrical Mterials and
Met hods. "

2.27 FI RESTOPPI NG MATERI ALS

Provide firestopping around el ectrical penetrations in accordance with
Section 07840, "Firestopping."

2.28 W REWAYS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: In Italy, wireways are the sane as cable
trays.

EE R R R R R R R R R R R R R R R R R R R R R R R I

CEl 23-31. WMaterial shall be steel [epoxy painted] [galvanized] 0.8 nm
thick for heights and depths up to 150 by 150 mm and 1.9 nmthick for

hei ghts and depths up to 305 by 305 nm Provide in length [indicated]
[required for the application] with screwcover IP [20] [40] [ ] enclosure
per in accordance with CEI EN 60529/ Al.

2.29 TRANSI ENT VOLTAGE SURCGE SUPPRESSCRS

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Consi der TVSS devi ces at panel boards serving
security equi pnent and associ ated ni ssion essenti al
el ectroni cs and communi cati ons hardware.
equirenents shall be included in the Base

El ectroni cs System Engi neering Pl an.

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

Provi de Transient Vol tage Surge Suppression (TVSS) devices which conply
with CEI 81-8.

2.30 SOURCE QUALITY CONTROL

2.30.1 Transformer Factory Tests
Submittal shall include routine transformer test results on each
transformer and also contain the results of "design" and "prototype" tests
that were nmade on transfornmers electrically and nechanically equal to those
speci fi ed.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

El ectrical installations shall conformto requirenents of CEl 64-8;V1l and
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to requirenents specified herein

[3.1.1 Under ground Servi ce

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When using this paragraph, designer insert
additional details describing the specific project.

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

Under ground servi ce conductors and associ ated conduit shall be continuous
from service entrance equi pnent to outdoor power system connection

1[3.1.2 Hazar dous Locati ons

Work in hazardous | ocations, as defined by CEI EN 60079-10, shall be
perfornmed in strict accordance with CEI EN 60079-14 for particular "Zone,
"Source of Release," and "Ventil ati on Degree" of hazardous | ocations

i nvol ved. Provide conduit and cabl e seals where required by CEI EN 60079-14
and CEl 64-8;V1. Conduit shall have tapered threads.

13.1.3 Service Entrance Identification

Service entrance di sconnect devices, switches, and enclosures shall be
| abel ed and identified as such

3.1.3.1 Label s

Wherever work results in service entrance di sconnect devices in nore than
one enclosure, as permtted by CEl 64-8; V1, each enclosure, new and

exi sting, shall be |abeled as one of several enclosures containing service
entrance di sconnect devices. Label, at mninmm shall indicate nunber of
servi ce disconnect devices housed by enclosure and shall indicate tota
nunber of enclosures that contain service disconnect devices. Provide

| am nated plastic |abels conformi ng to paragraph entitled "Nanepl ates."
Use lettering of at least 6.35 nmin height, and engrave on bl ack-on-white
matte finish. Service entrance di sconnect devices in nore than one

encl osure, shall be provided only as permtted by CEl 64-8; V1.

3.1.4 Wring Mthods

Provi de insul ated conductors installed in rigid steel conduitor rigid
nonnmetal lic conduit, except where specifically indicated or specified
otherwi se or required by CEl 64-8;V1l and CEI EN 60079-14 to be installed
ot herwi se. Groundi ng conductor shall be separate fromelectrical system
neutral conductor. Provide insulated yellow green equi pnment groundi ng
conductor for circuit(s) installed in conduit and raceways. M ni nmum
conduit size shall be 16 nmmin dianeter for |ow voltage |lighting and power
circuits. Vertical distribution in multiple story buildings shall be nade
with netal conduit in fire-rated shafts. Metal conduit shall extend

t hrough shafts for m ni nrum di stance of 150 nm Conduit which penetrates
fire-rated walls, fire-rated partitions, or fire-rated floors shall be
fire-stopped in accordance with Section 07840, "Firestopping"

[3.1.4.1 Nonnetal | i ¢ Condui t
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a. Restrictions applicable to PVC

(1) Do not use in areas where subject to severe physical damage
i ncluding but not Iimted to, mechanical equipnent roons,

el ectrical equiprment roons, hospitals, power plants, missile
magazi nes, and ot her such areas.

(2) Do not use in hazardous (classified) areas.

(3) Do not use in fire punp roons.

(4) Do not use in penetrating fire-rated walls or partitions, or
fire-rated floors

(5) Do not use in hospitals for energency circuits.
(6) Do not use Medium Type Min industrial areas or where exposed.
13.1.4.2 Restrictions Applicable to Flexible Conduit
Use only as specified in paragraph entitled "Fl exi bl e Connections."
3.1.4.2 Servi ce Entrance Conduit, Overhead

Rigid steel fromservice entrance to service entrance fitting or
weat her head out si de bui |l di ng.

3.1.4.3 Service Entrance Conduit, Underground

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE:

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

PVC, Heavy Duty Type [H] gal vanized rigid steel. Underground portion shal
be encased in mninumof 75 nm of concrete and shall be installed mninum
460 mm bel ow sl ab or grade.

3.1.4.4 Under ground Conduit O her Than Service Entrance

Rigid steel or PVC in accordance with CEl EN 50086-2-1. Convert
nonnetal lic conduit, to steel conduit before rising through floor slab

3.1.4.5 Conduit in Floor Slabs

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Do not specify netal conduit in concrete that
contains coral aggregate or is nmade with salt or
brackish water. This type of concrete is rarely

al | oned.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

PVC, rigid type, unless indicated otherw se.
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[3.1.4.6 Conduit Interior to Buildings for 400 Hz Circuits

Nonnetal lic. Wiere 400-Hz circuit runs underground or through concrete,
conduit shall be PVC rigid, heavy duty Type [H in accordance with CEl EN
50086-1 and CEl EN 50086-2-1.

13.1.4.7 Conduit for Circuits Rated Greater Than 600 Volts
Rigid netal conduit.

[3.1.4.8 Arnored Cabl e
Install in accordance with CEl 64-8; V1.

1[3.1.4.9 FIl at Conductor Cable
Install in accordance with CEl 64-8; V1.

13.1.5 Conduit Installation

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: \Where exposed conduit is installed and

subj ect to vandalismor msuse, such as in toilet or
| ocker roons, do not allow perpendicular or right
angle to ceiling structural nenbers. Provide
details on drawings to identify special treatnments
or offsets as needed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Do not install exposed conduit systens in inmate
housi ng areas and other areas normally accessible to
i nmates unl ess such installations are specifically
i ndi cated. Where exposed conduit is indicated,
conduits shall be rigid netallic type and outl et
boxes shall be cast netal -type with threaded hubs.
Install conduits flat against wall; offsets or
"ki cks" shall be pernmitted only to enter outlet box.
Support conduits on nmm maxi num centers and within
mm of each outl et box using two-hole conduit straps
attached to surface with nonrenovabl e break off
security type bolts.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

Unl ess i ndi cated ot herw se, conceal conduit under floor slabs and within
finished walls, ceilings, and floors. Keep conduit mninum 150 nm away

fromparallel runs of flues and steamor hot water pipes. Install conduit
parallel with or at right angles to ceilings, walls, and structural nenbers
where | ocated above accessible ceilings and where conduit will be visible

after conpletion of project. [Run conduits [in crawl space] [under floor
slab] as if exposed.]

3.1.5.1 Conduit Installed Under Floor Sl abs
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Designer shall closely coordinate with the
design of building floor slab and soil conditions
and evaluate the acceptability of conduit being
installed directly beneath the floor slab

Consi deration shall be given to support conduit in
case of soil settlenent problens and vapor barrier
penetrations. Provide details on the drawings to
clarify specification.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Conduit run under floor slab shall be located a m ni numof [300] | ] mMm
bel ow t he vapor barrier. Seal around conduits at penetrations through
vapor barrier.

.1.5.2 Conduit Through Fl oor Sl abs

Where conduits rise through floor slabs, curved portion of bends shall not
be visible above finished slab

.1.5.3 Condui t Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze.
Fasten by wood screws to wood; by toggle bolts on holl ow nasonry units; by
concrete inserts or expansion bolts on concrete or brick; and by machi ne
screws, wel ded threaded studs, or spring-tension clanmps on steel work.
Threaded C-cl anps may be used on rigid steel conduit only. Do not weld
conduits or pipe straps to steel structures. Load applied to fasteners
shal | not exceed one-fourth proof test |load. Fasteners attached to
concrete ceiling shall be vibration resistant and shock-resistant. Holes
cut to depth of nore than 40 mmin reinforced concrete beans or to depth of
nore than 20 nmin concrete joints shall not cut main reinforcing bars.
Fill unused holes. In partitions of |ight steel construction, use sheet
nmetal screws. In suspended-ceiling construction, run conduit above
ceiling. Do not support conduit by ceiling support system Conduit and
box systems shall be supported independently of both (a) tie wires
supporting ceiling grid system and (b) ceiling grid systeminto which
ceiling panels are placed. Supporting neans shall not be shared between

el ectrical raceways and mechanical piping or ducts. Installation shall be
coordi nated wi th above-ceiling nmechanical systens to assure maxi num
accessibility to all systens. Spring-steel fasteners may be used for
lighting branch circuit conduit supports in suspended ceilings in dry

| ocations. [Support exposed risers in wire shafts of nultistory buildings
by U-clanp hangers at each floor |level and at 3000 mm maxi mumintervals.]
Where conduit crosses buil ding expansion joints, provide suitable
[watertight] expansion fitting that maintains conduit electrical continuity
by bondi ng junpers or other neans.

.1.5.4 Directional Changes in Conduit Runs
Make changes in direction of runs with symetrical bends or cast-netal
fittings. Mke field-nade bends and offsets with hickey or conduit-bending

machine. Do not install crushed or deforned conduits. Avoid trapped
conduits. Prevent plaster, dirt, or trash fromlodging in conduits, boxes,
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fittings, and equi pnent during construction. Free clogged conduits of
obstructi ons.

3.1.5.5 Pull Wre

Install pull wires in enpty conduits. Pull wire shall be plastic having
m ni mum 890-N tensile strength. Leave nminimum 900 mm of slack at each end
of pull wre.

3.1.5.6 Tel ephone and Si gnal System Conduits

Refer to Section 16710, "Structured Tel ecomruni cati ons Cabling and Pat hway
System ™

[3.1.5.7 Conduit Installed in Concrete Floor Slabs

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When this option is included, (such as in
BEQ s and simlar projects with precast planks and
toppi ng slabs), indicate specific |locations and
provide installation details on the electrica

drawi ngs. Electrical designer shall closely
coordinate this information with the designer of the
slab to ensure that slab thickness, conduit

pl acenent/ separation, and reinforcenent spacing is
sufficient to neet requirenents of this paragraph

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Locate so as not to adversely affect structural strength of slabs. Instal
conduit within mddle one-third of concrete slab. [Do not stack conduits.]
[Do not stack conduits nore than two dianeters high with m ninmumvertica

separation of [ ] mm] Space conduits horizontally not closer than
three di aneters, except at cabinet |ocations. Curved portions of bends
shall not be visible above finish slab. Increase slab thickness as

necessary to provide mnimum 25 mm cover over conduit. Were enbedded
conduits cross building and/ or expansion joints, provide suitable

wat erti ght expansi on/deflection fittings and bondi ng junpers.
Expansi on/ defl ection fittings shall allow horizontal and vertical novenent
of raceway. Conduit larger than 25 mmtrade size shall be parallel with or
at right angles to main reinforcenent; when at right angles to

rei nforcement, conduit shall be close to one of supports of slab. [Were
nonnetal lic conduit is used, raceway shall be converted to plastic coated
rigid steel before rising above floor, unless specifically indicated.]

1]3.1.5.8 Locknuts and Bushi ngs

Fasten conduits to sheet nmetal boxes and cabinets with two | ocknuts where
required by CEl norns, where insulated bushings are used, and where

bushi ngs cannot be brought into firmcontact with the box; otherw se, use
at least mninmmsingle | ocknut and bushing. Locknuts shall have sharp
edges for digging into wall of metal enclosures. Install bushings on ends
of conduits, and provide insulating type where required by CEl norns.

3.1.5.9 St ub- Ups
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Provi de conduits stubbed up through concrete floor for connection to
free-standi ng equi pnent with adjustable top or coupling threaded inside for
plugs, set flush with finished floor. Extend conductors to equipnent in
rigid steel conduit, except that flexible nmetal conduit may be used 150 mm
above floor. \Where no equi pnent connections are nade, instal

screwdri ver-operated threaded flush plugs in conduit end.

.1.5.10 Fl exi bl e Connecti ons

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE:

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

Provide flexible steel conduit between 900 and 1800 mmin length for
recessed and semrecessed lighting fixtures[; for equi pnent subject to

vi bration, noise transm ssion, or novenent; and for motors]. Instal
flexible conduit to allow 20 percent slack. Mninmumflexible steel conduit
size shall be 16 mmdianeter. Provide liquid tight flexible [nonnetallic]
conduit in wet and danp locations [and in fire punp roons] for equi prent
subj ect to vibration, noise transm ssion, novenent or notors. Provide
separate ground conductor across flexible connections.

.1.6 Busway | nstallation

Installation shall conply at mnimumw th CEl 64-8;V1l. Install busways
parallel with or at right angles to ceilings, walls, and structura
menbers. Support busways at 1525 nm nmaxi numintervals, and brace to
prevent |ateral novenent. Hi nges provided on risers shall be fixed type
spring-type are unacceptable. Provide flanges where busway nakes
penetrations through walls and floors, and seal to maintain snoke and fire
ratings. Provide waterproof curb where busway riser passes through floor
Seal gaps with fire-rated foam and cal k. Provide expansion joints, but
only where bus duct crosses buil ding expansion joints.

1.7 Cable Tray Installation

[Install cable trays parallel with or at right angles to ceilings, walls,
and structural nenbers. Support [as indicated] [at maxi num [1800] [ ]
nm intervals. [Contact surfaces of alum num connections shall be coated

wi th an anti oxi dant conpound prior to assenbly.] Edges, fittings, and
hardware shall be finished free fromburrs and sharp edges. Provide 16 sq.
nm i nsul ated copper wire throughout cable tray system and bond to each
section. Conductors that run though snoke and fire partitions shall be
installed inl00 mmrigid steel conduits w th groundi ng bushi ng, extending
300 nm beyond each side of partitions. Seal conduit on both ends to

mai ntain snoke and fire ratings of partitions.]

.1.8 Boxes, CQutlets, and Supports
Provi de boxes in wiring and raceway systens wherever required for pulling
of wires, making connections, and nounting of devices or fixtures. Boxes

for metallic raceways shall be cast-netal, hub-type when |located in wet
| ocations, when surface nounted on outside of exterior surfaces, [when
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surface mounted on interior walls exposed up to 2135 nm above fl oors and
wal kways,] [or when installed in hazardous areas] and when specifically

i ndi cated. Boxes in other |ocations shall be sheet steel, and nonnetallic
boxes may be used with nonnetallic conduit system Each box shall have

vol une required by CEl norns for nunber of conductors enclosed in box.
Boxes for nounting lighting fixtures shall be m ni mum 100 nm square, or
round, except that smaller boxes may be installed as required by fixture
configurations, as approved. Boxes for use in nmasonry-block or tile walls
shal | be square-cornered, tile-type, or standard boxes having
square-cornered, tile-type covers. Provide gaskets for cast-netal boxes
installed in wet |ocations and boxes installed flush with outside of
exterior surfaces. Provide separate boxes for flush or recessed fixtures
when required by fixture termnal operating tenperature; fixtures shall be
readi |y renovabl e for access to boxes unless ceiling access panels are
provi ded. Support boxes and pendants for surface-npunted fixtures on
suspended ceilings independently of ceiling supports, or make adequate
provisions for distributing | oad over ceiling support nembers in an
approved manner. Fasten boxes and supports with wood screws on wood, with
bolts and expansi on shields on concrete or brick, with toggle bolts on

hol | ow masonry units, and wi th nachi ne screws or wel ded studs on steel

[ Threaded studs driven in by powder charge and provided with | ock washers
and nuts [or nail-type nylon anchors] nmay be used in lieu of wood screws,
expansi on shields, or machine screws.] |n open overhead spaces, cast boxes
t hreaded to raceways need not be separately supported except where used for
fixture support; support sheet netal boxes directly frombuilding structure
or by bar hangers. Were bar hangers are used, attach bar to raceways on
opposite sides of box, and support raceway wi th approved-type fastener

maxi mum 610 mm from box. When penetrating reinforced concrete nenbers,
avoid cutting reinforcing steel

.1.8.1 Boxes

Boxes for use with raceway systens shall be ninimum 45 nm deep, except
where shal | ower boxes required by structural conditions are approved.

Boxes for other than lighting fixture outlets shall be mnimm 90 M
square, except that 120 by 95 nm boxes nmay be used where only one raceway
enters outlet. Tel ephone outlets shall be m nimumof 90 nmm square by 45 mm
deep [, except for [wall nounted tel ephones] [and] [outlet boxes for

handi cap tel ephone stations]].

.1.8.2 Pul | Boxes

Construct of at l|least mninmmsize required by CEl 64-8; V1 [of code-gauge
al um num or gal vani zed sheet steel,] [and] [conpatible with nonnetallic
raceway systens,] except where cast-netal boxes are required in |ocations
specified herein. Provide boxes with screwfastened covers. Were severa
feeders pass through common pull box, tag feeders to indicate clearly

el ectrical characteristics, circuit nunber, and panel designation

. 1.9 Mounti ng Hei ghts
Mount panel boards, [enclosed] circuit breakers, [nptor controller] and

di sconnecting switches so height of operating handle at its highest
position is maxi mum 2000 mm above floor. Mount lighting switches [1200 mm
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above finished floor], receptacles [300 mm above finished floor], [and
ot her devices] [as indicated]. Measure mounting heights of wring devices
and outlets to center of device or outlet.

[3.1.10 M neral Insulated (M), Mtal Sheathed Cable Installation

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: M cable used for |ow tenperature, high
tenperature, hazardous locations, |life safety, and
heating applications. Draw ngs shall clearly show
the M cable. Surge suppressors should be consi dered
i n hazardous | ocations and where hi gh vol tage surges
are likely. M cable is not available in ratings
above .

EE R R R R R R R R R R R R R R R R R R R R R R O R

M neral -i nsul ated, netal -sheathed cable system nmay be used in |lieu of
exposed conduit and wiring. Conductor sizes shall be not |ess than those
indicated for the conduit installation. Cables shall be fastened within
300 mm of each turn or offset and at 800 mm maxi mumintervals. Make cable
term nations in accordance with CEl 20-39/1 and cabl e nmanufacturer's
recomendati ons. Singl e-conductor cables of a circuit, having capacities
of nmore than 50 anperes, shall terminate in a single box or cabinet
opening. Individual conductors in all outlets and cabi nets shall be

col or - coded.

13.1.11 Conductor ldentification

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Reference the section providing details of
identifying control circuit wring.

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

Provi de conductor identification within each enclosure where tap, splice,
or termnation is nmade. The color coding shall be by factory-applied,
color-inpregnated insulation. For conductors 25 sgq. mm and | arger

di anmeter, color coding shall be by plastic-coated, self-sticking nmarkers;

colored nylon cable ties and plates; or heat shrink-type sleeves. ldentify
control circuit termnations in accordance with [Section 15901, "Space
Tenperature Control Systens."] [Section [ 1, [" "1] [Section 15910,

"Direct Digital Control Systens][nanufacturer's recomrendations].

3.1.12 Splices

Make splices in accessible locations in accordance with CEl 64-8;V1l. Make
splices in conductors 6 sq. mMmand snaller dianmeter with insul ated,
pressure-type connector. Make splices in conductors 10 sq. mm and | arger
dianeter with sol derl ess connector, and cover with insulation nateria

equi val ent to conductor insulation

3.1.13 Covers and Device Pl ates

Install with edges in continuous contact with finished wall surfaces
wi t hout use of mats or simlar devices. Plaster fillings are not
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permtted. Install plates with alignment tol erance of 0.60 nm Use of
sectional -type device plates are not pernmitted. Provide gasket for plates
installed in wet |ocations.

.1.14 El ectrical Penetrations

Seal openings around el ectrical penetrations through fire resistance-rated
wal I's, partitions, floors, or ceilings in accordance with Section 07840,
"Fi restopping."

.1.15 Groundi ng and Bondi ng

In accordance with CEl 64-8;V1. Gound exposed, non-current-carrying
nmetallic parts of electrical equipnent, netallic raceway systens, grounding
conductor in netallic and nonnetal lic raceways, tel ephone system grounds,
and neutral conductor of wiring systens. [ Make ground connection at nmmin
servi ce equi prent, and extend groundi ng conductor to point of entrance of
netallic water service. WMake equi potential connection to water pipe by

sui tabl e ground clanp or lug connection to plugged tee. If flanged pipes
are encountered, nake connection with lug bolted to street side of flanged
connection. Supplenment nmetallic water service grounding systemwth
addi ti onal made el ectrode in conpliance with CElI 64-8;V1. Do not use water
pi pi ng system groundi ng plates.] [Make ground connection to driven ground
rods on exterior of building.] [Interconnect all grounding nedia in or on

the structure to provide a comon ground potential. This shall include
lightning protection, electrical service, tel ephone system grounds, as well
as underground netallic piping systens. Interconnection to the gas |line

shal |l be nade on the custonmer's side of the meter. Use main size |ightning
conductors for interconnecting these grounding systens to the |ightning
protection system ]Were ground fault protection is enployed, ensure that
connection of ground and neutral does not interfere with correct operation
of fault protection

.1.15.1 Resi st ance

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

NOTE: If difficulties are encountered in obtaining
the proper resistance, the Contracting O ficer wll
make a decision on the nunber of ground rods to be
used, based on local conditions and on the type and
size of electrical installation in the project.

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

Maxi mum r esi st ance-t o-ground of groundi ng system shall not exceed | ]
ohns in accordance with CEl 64-8;V1, under dry conditions. Were
resi stance obtai ned exceeds | ] ohns, contact Contracting O ficer for

further instructions.

.1.15.2 Tel ephone Service

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Include this paragraph when tel ephone service
is provided in job and specified in this section and
ot her sections. Choose the second bracketed options
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where lightning protection systemis provided in the
job and specified in other sections.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Provi de main tel ephone service equi pnent ground consisting of separate
ground wire, [16 sgq. mmj[the sane size as the Class | |ightning protection
system mai n conductor or 16 sq. nm whichever is larger], in conduit

bet ween equi pnent backboard and readily accessi bl e groundi ng connection
Equi pnent end of ground wire shall consist of coiled length at | east tw ce
as long as term nal cabinet or backboard height.

3.1.16 Equi pnent Connecti ons

Provi de power wiring for the connection of nmobtors and control equi pnent
under this section of the specification. Except as otherw se specifically
noted or specified, automatic control wiring, control devices, and
protective devices within the control circuitry are not included in this
section of the specifications but shall be provided under the section
speci fying the associ ated equi prent .

3.1.17 El evat or

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: To achieve a conplete specification, the

el ectrical designer shall ensure that the controls
for HVAC, fire alarmsystem elevators, cranes, and
special systens are definitely and properly covered
by the other sections of the project specification
Shoul d controls appear in this section of the

proj ect specification, this paragraph shall be
nodi fi ed accordingly. The drawi ngs shall indicate
requi red equi pnent connections. El evator paragraph
shal | be coordinated with Section 14210, "Electric
Traction Elevators" and Section 14240, "Hydraulic
El evators. "

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

Provide circuit to line termnals of elevator controller, and di sconnect
switch on line side of controller, outlet for control power, outlet
receptacle and work |ight at m d-height of elevator shaft, and work |ight
and outlet receptacle in elevator pit. Provide two separate circuits: one
for the elevator power systemand one for the elevator |ights.

[3.1.18 CGover nnent - Fur ni shed Equi pnent
Contractor [shall rough-in for Government-furnished equi pnment] [shall nake
connections to Governnent-furnished equi pnent] to nake equi pnment operate as
i ntended, including providing mscellaneous itens such as plugs,
receptacles, wire, cable, conduit, flexible conduit, and outlet boxes or
fittings.

13.1.19 Repair of Existing Work

Repair of existing work[, denplition, and nodification of existing
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el ectrical distribution systens] shall be perforned as foll ows:
3.1.19.1 Wor kmanshi p

Lay out work in advance. Exercise care where cutting, channeling, chasing,
or drilling of floors, walls, partitions, ceilings, or other surfaces is
necessary for proper installation, support, or anchorage of conduit,
raceways, or other electrical work. Repair damage to buil dings, piping,
and equi pnent using skilled craftsnen of trades invol ved.

3.1.19.2 Exi sting Concealed Wring to be Renoved

Exi sting concealed wiring to be renoved shall be di sconnected fromits
source. Rempbve conductors; cut conduit flush with floor, underside of
floor, and through walls; and seal openings.

[3.1.19.3 Removal of Existing Electrical Distribution System

Renoval of existing electrical distribution system equipnment shall include
equi pnment's associated wiring, including conductors, cables, exposed
conduit, surface netal raceways, boxes, and fittings, [back to equipnent's
power source] as indicated.

1[3.1.19. 4 Conti nuation of Service

Mai ntain continuity of existing circuits of equipnent to remain. Existing
circuits of equipnent shall remain energized. Circuits which are to remain
but were disturbed during denolition shall have circuits wiring and power
restored back to original condition

13.2 FIELD QUALI TY CONTROL

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

NOTE: Provide any additional test requirenents for
equi pnent requiring running tests or tests that
shal | be coordinated with nechani cal equipnent.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Furni sh test equi pnent and personnel and subnit witten copies of test

results. Gve Contracting Oficer [5] [ ] working days notice prior to
[each] | ] test[s]. Al tests shall be conducted in accordance with
CEl 64-8; V1.

3.2.1 Devi ces Subject to Manual Operation

Each devi ce subject to nanual operation shall be operated at |east five
times, denobnstrating satisfactory operation each tine.

3.2.2 600-Volt Wring Test
Test wiring rated 600 volt and less to verify that no short circuits or
accidental grounds exist. Performinsulation resistance tests on wiring 10

sq. mmand | arger dianeter using instrument which applies voltage of
approxi mately 500 volts to provide direct reading of resistance. M ninum
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resi stance shall be in accordance with CEl 64-8; V1.

3.2.3 Transforner Tests

Performthe standard, not optional, tests in accordance with the Inspection
and Test Procedures for transformers, dry type, air-cooled, 600 volt and
bel ow;, as specified in CEl 14-8. Measure prinmary and secondary voltages
for proper tap settings. Tests need not be perforned by a recognized

i ndependent testing firmor independent electrical consulting firm

3.2. 4 Ground-Fault Interrupter Receptacle Test

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

NOTE: If "line" and |oad | eads are reversed "test"
will trip downstream | oads but not trip the
recept acl e.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Test ground- fault interrupter receptacles with a "load" (such as a plug in
light) to verify that the "line" and "l oad" |eads are not reversed.
Perform additi onal tests in accordance with CEl 64-8; V1.

3.2.5 Groundi ng System Test

Test grounding systemto ensure continuity, and that resistance to ground
is not excessive. Test each ground rod for resistance to ground before
maki ng connections to rod; tie groundi ng systemtogether and test for

resi stance to ground. Make resistance neasurenents in dry weather, not
earlier than 48 hours after rainfall. Submt witten results of each test
to Contracting Officer, and indicate |ocation of rods as well as resistance
and soil conditions at tinme nmeasurenents were nade

-- End of Section --
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