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Ref erences are in agreenent with UVRL dated October 2009
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SECTI ON 26 09 23. 00 40

LI GHTI NG CONTRCL DEVI CES
11/ 08
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NOTE: This gui de specification covers the

requi renents for [photoconductive][__ ]-1ighting
control devices for use with [interior] [exterior]
lighting systens.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)

Thi s gui de specification includes tailoring options
for interior or exterior lighting control devices.
Sel ection or deselection of a tailoring option

(select viewtailoring options) will include or
exclude that option in the section. Specific
project editing is still required for the resulting
section.
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PART 1 GENERAL

1.1 REFERENCES

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
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thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

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

GREEN SEAL (GS)
GC-12 (1997) Cccupancy Sensors
| LLUM NATI NG ENA NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)

| ESNA LM 48 (2001) Cuide for Calibration of
Phot oel ectric Control Devices

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA C136. 10 (2006) American National Standard for
Roadway Li ghting Equi prent - Locki ng- Type
Phot ocontrol Devi ces and Mating
Receptacl es - Physical and Electrica
I nterchangeability and Testing

NEMA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systenms Cenera
Requi renment s

NEMVA | CS 2 (2000; Errata 2002; R 2005; Errata 2006)
Standard for Industrial Control and
Systenms: Controllers, Contactors, and
Overl oad Rel ays Rated Not More than 2000
Volts AC or 750 Volts DC. Part 8 -
Di sconnect Devices for Use in Industrial
Control Equi pnent

NEMA | CS 6 (1993; R 2006) Standard for Industrial
Control s and Systems Encl osures

UNDERWRI TERS LABORATORI ES (UL)

UL 20 (2000 ; Rev thru Dec 2008) Standard for
Ceneral - Use Snap Switches

UL 773 (1995; Rev thru Mar 2002) Standard for
Pl ug-In Locki ng Type Photocontrols for Use
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with Area Lighting

UL 773A (2006) Noni ndustrial Photoelectric
Swi tches for Lighting Control

UL 98 (2004; Rev thru Apr 2006) Encl osed and
Dead- Front Swi t ches

1.2 GENERAL REQUI REMENTS

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

NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS is not included in the project
speci fication, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph

del et ed.

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

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS applies to
work specified in this section.

Submit Installation Drawings for [light-sensitive] [occupancy sensitive]
[motion sensitive] control devices in accordance with the manufacturer's
recomrended instructions for installation.

1.3 SUBM TTALS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Keep submittals to the

m ni mum required for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force

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

SECTION 26 09 23.00 40 Page 4



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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data

Submit manufacturer's catal og data for Photoconductive Control
Devi ces.

Submit Installation Drawings for Light-Sensitive Control Devices
in accordance with paragraph entitled, "General Requirenents," of
this section.

Di nmi ng bal last controls[; C[; G [___ 11
Li ght Level Sensor[; C[; G [____ 11
Dinmer Switch[; C[; G [____ 1]

Lighting Contactor[; C[; G [____ | 11

Time Switch[; ¢[; G [_____ 11

Photocel | Switch[; C[; G [____ 1]
Qccupancy Sensors[; C[; G [ 1]

Mot i on Sensors
SD- 06 Test Reports

Submit test reports for System Qperation Tests in the presence of
the Contracting Oficer.

SD- 08 Manufacturer's Instructions

Submit operational instructions for Light-Sensitive Control Devices
consi sting of the manufacturer's recommended procedures for
operati on.

SD-10 Operation and Mai ntenance Data

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

NOTE: Require O&M nmanuals for |ighting control
systens that use | ow voltage control circuits.
Exanpl e: Light [ evel sensors used wth di nmng
bal | ast, occupancy, and notion sensors used wth
power packs.

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

Li ghting Control System Data Package 5[; C[; G [___ 11
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PART 2 PRODUCTS

2.1 PHOTOCONDUCTI VE CONTROL DEVI CES
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NOTE: |If automatic control of lunminaires is
desired, give first consideration to photo-control

I f both photo-control and renote manual override are
required for the lighting system use a centra
contactor and a single system photo-cell

I ndi vi dual | um naire photo-control of security
lighting systems will not be used where a renote

manual override is required.
EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S

Provi de phot oconductive control devices in accordance with UL 773. Control
lighting lumnaires [ in banks by a single photo-control el enent nounted

wi thin each bank.] [individually by photo-control elements nounted [on]

[or] [adjacent to] the heads of the luminaires.][ WMld housing for
light-sensitive control devices fromtranslucent butyrate or acrylic
plastic materials and fasten to the base with screws.] Provide physically
and electrically interchangeable |ight sensitive control devices with
three-pole, 3-wire locking plug and receptacle connections to the |ine,

| oad, and neutral conductors of the lighting circuit.

Provi de phot oconductive control devices for natural daylight and darkness
control of incandescent, fluorescent, and outdoor |ighting lumnaires

i ncludi ng a photoconductive cell, thermal actuator, and snap-action switch
in a weat herproof housing. Provide a control device which is, when
attached to its nounting, weatherproof and constructed to exclude beating
rain, snow, dust, and insects and capabl e of wi thstanding 96 percent
relative hum dity at 50 degrees C 122 degrees F for 48 hours under
operating conditions.

Subnit operation and nmi ntenance data, Li ghting Control System Data Package
5, in accordance with Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA and

as specified herein, showing all light fixtures, control nodules, contro
zones, occupancy sensors, notion sensors, light |evel sensors, power packs,
di mmi ng ball asts, schematic diagrams and all interconnecting control wre,

conduit, and associ at ed har dwar e.
2.1.1 Phot oconductive Linit Settings

Provi de device which turns on within the limts of plus 100 to mi nus 50
percent of its setting, over a range of input voltage from 105 to 130 volts
at rated frequency and anbient tenperature, and at rated voltage and
frequency over a range of tenperature frommnus 29 to 50 degrees C 85 to
122 degrees F, with relative humdities up to 96-percent throughout the
tenperature range.

Adj ust the device to operate within the Iimts of 9 to 13 lux 0.8 to 1.2
foot-candl es, but also capable of calibration of the turn-on |ight |eve
over a mnimumrange from 5 to 32 lux 0.5 to 3.0 foot-candles, and
adaptabl e for calibration up to 108 lux. 10 foot-candles. Ratio of
turn-off light level to turn-on light level is not to exceed 5.

2.1.2 Devi ce Rating and Accuracy

Rate the devices at 120 or 277 volts, 60 hertz, with rated anbi ent
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tenmperature of 25 plus or mnus 5 degrees C77 plus or mnus4l degrees F

Mai ntai n i nstrunent accuracy by proper calibration in accordance with
| ESNA LM 48.

2.2 TIME CONTROL SW TCHES

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: If automatic control of luminaires is desired
and photo-control is not used, provide operation by
timer control to ensure that |uninaires come on
automatically. Normally, the astronomic dial tiner
control switch is of the automatically wound spring
mechani smtype. A battery backed el ectronic switch
capabl e of maintaining accurate tinme for 7 hours
following a power failure may be substituted with

t he approval of the Contracting Oficer

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

Install switches with not less than four 6.4 nmr 1/4 inch bolts. The use of
sheet netal screws is not allowed.

[ Provide with a tinme delay in excess of 5 seconds as an avail abl e option.
]
2.3 MANUAL AND SAFETY SW TCHES

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Delete NEMA I CS 6 encl osures when not
required.

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

Provi de Astronom c dial type arranged to turn "ON' at sunset, and turn
"OFF" at a pre-determ ned tine between [2030 hours] [__ ] hours and [0230
hours] [__ ] hours or sunrise, automatically changing the settings each
day in accordance with seasonal changes of sunset and sunrise. Provide a
switch rated [ ] volts, having [automatically wound spring nechani sni
[battery backed el ectronic clock] to maintain accurate tine for a mninum
of 7 hours following a power failure, with a time switch with a nanua
on-of f bypass switch. Provide surface nmounted housing for the time swtch,
type NEMA [3R] [1 (indoor)] [4 (outdoor)] enclosure[ conformng to

NEMA | CS 6].

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

NOTE: Use manual switches for control of the
lighting system when controls are located in a space
that is continuously supervised, such as a

guar dhouse, gatehouse, or watchtower.

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

Provi de switch nechani sm consi sting of a heavy-duty general - purpose

preci sion snap-acting switch[, with NEVA ICS 6 Type [1] [4] enclosures,],
single-pole, single-throw,[ with a mninmumrating of 1,000-watts

i ncandescent -1 anp | oad and 1, 200-vol t-anperes reactive for vapor-|lanp | oad
at rated voltage and frequency][ suitable for operation on a [480Y/ 277]

[ 208Y/ 120] [480] [277] [240] [120] volt, 60 Hz, [three-phase]

[ singl e-phase] system. Provide with a selector switch having a m ni mum of
three positions: ON, OFF, and AUTOMATIC. Use the automatic position when
photoel ectric or timer control is desired. Interface the selector switch
with the lighting system nagnetic contactor to control systemactivity.
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Provide switches conformng to UL 98. Provide switch construction of the
qui ck- make, quick-break type, such that a screwdriver is required to open
the switch door when the switch is on, with bl ades visible when the door is
open. Coordinate terminal lugs with the wire size.

[2.4 DI MM NG BALLAST CONTROLS

The single slide dimmng ballast control dinmrer with on/off control,
conpatible with the ballast and control the ballast |ight output over the
full dimm ng range, which are approved by the ballast manufacturer.

]2.5 LI GHT LEVEL SENSOR

Provide UL listed |ight | evel sensor capable of detecting changes in
anbient lighting levels, with a diming range of 20 percent to 100 percent,
m ni mum and designed for use with dinming ballast and voltage systemto
whi ch they are connected. Provide with sensor capable of controlling 40
electronic dimmng ballast, mininum with a sensor light |evel adjustable
with a set level range from 100 to 1000 lux 10 to 100 footcandl es,

m nimum Provide a sensor with a bypass function to electrically override
sensor control

2.6 | NCANDESCENT DI MVER SW TCH

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Do not specify central dinmng systenms with
this specification.

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

UL 20, single-pole, [600]]__ ] watt, 120 volt ac, full-range rotary
on-off type with built-in electromagnetic interference filter.

2.7 LI GHTI NG CONTACTOR

[Provide NEVMA I CS 2,[ electrically][ mechanically] held contactor, rated
[ ] volts, [ ] anperes, and | ] poles, with coils rated [__ ]
volts.][ Rate contactor as indicated.] Provide in NEMA[ 4]]
encl osure conformng to NEMA ICS 6. Provide contactor with silver alloy
doubl e-break contacts [and coil clearing contacts for mechanically held
contactor] requiring no arcing contacts.[ Provide contactor with|

hand- of f-aut omatic][ on-off] selector switch[.][, hernetically seal ed.]]

2.8 TI ME SW TCH

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Do not always use photocells and tine
switches together. Use the follow ng infornation as
a gui de:

1. Lights on/lights off by photocell: Street
parking lots. Any facility or street that requires
lighting after dark.

2. Lights on by photocell; lights off by tine
switch: Mst administration facilities,

conmmi ssari es, hobby shops, or clubs. Any facility
that does not stay open all night.
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3. Lights on/lights off by tine switch: Service
stations, snack bars, barracks, or officers'
quarters. Facilities that will be open to the
public, or have personnel that report before
daylight and after dark, but not continually through
t he ni ght.

4. Oher considerations: Tine switches with a

ski p-a-day feature may be useful for facilities with
a 5-day work week. (Programtinme switch to skip
Saturday and Sunday.) For facilities that do not
stay open all night, it may be desirable to have
lighting at night for security. Consult area

Engi neering Field Division for |ocal station policy
and exceptions to these procedures.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de astronom c dial type or electronic type, arranged to turn "ON' at
sunset and turn "OFF" at predetermined tine between 8:30 p.m and 2:30 a.m
or sunrise, automatically changing the settings each day in accordance with
seasonal changes of sunset and sunrise. Provide switch rated [__ ]
volts, having automatically wound spring nmechani smor capacitor, to

mai ntain accurate tine for a mninmumof 7 hours follow ng power failure.
Provide tine switch with a manual on-off bypass switch. Surface nount the
housing for the tine switch, NEMA [3R] | ] enclosure conformng to

NEMA | CS 6.

.9 PHOTOCELL SW TCH

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

NOTE: Silicon diode type photocells are solid state
devices and have limted sources. Therefore,

cadmi um sul fide type cells cannot be deleted from

t he specification.

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

Provi de photocell switch conforming to UL 773 or UL 773A, hermetically
seal ed cadmiumsulfide or silicon diode type cell rated [ ] volts ac,
60 Hz with[ single-throw contacts][ single pole double-throw (spdt)
contacts for mechanically held contactors rated 1000 watts] designed to
fail to the ON position. Provide switch which turns on at or bel ow 32 | ux
3 footcandles and off at 43 to 107 lux 4 to 10 footcandl es. Provide time
delay to prevent accidental switching fromtransient |ight sources.]|
Provide a directional lens in front of the cell to prevent fixed Iight
sources fromcreating a turnoff condition.] Provide swtch:

[a. Integral to the lumnnaire, rated 1000Wninimum|[ Provide a
directional lens in front of the cell to prevent fixed |ight sources
fromcreating a turnoff condition.]]

[b. Ina UV stabilized pol ycarbonate housing with sw vel arm and
adj ust abl e wi ndow slide, rated 1800 VA, m ni mum]

[c. 1In a high-inpact-resistant, noncorrodi ng and nonconductive nol ded
pl astic housing with a | ocking-type receptacle conforming to
NENVA C136.10, rated 1800 VA, m nimum ]

[d. In a cast weatherproof alum num housing w th adjustable w ndow slide,
rated 1800 VA, m ninmum ]
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2.10  OCCUPANCY SENSCRS

IR R R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEE]

NOTE: COccupancy sensors are useful in |lighting

control applications for private and open offices,

restroons, conference roons, classroons, utility

areas, warehouses, and corridors. Additional design

gui dance can be found at the NAVFAC Criteria

Ofice's website at:

"www. ef dl ant . navfac. navy.nil/criterial docunents/|I TG | TG ST. asp”.
Go to the "Interim Technical CGuidance (I TGQ" Article

on Cccupant Sensors (1 JUL 96).

Al so, npbst occupancy sensor manufacturers offer
design services for their products.

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

EE IR R R R I I R R I I O R R R R Rk S R Sk I R I Rk I O R R I

NOTE: Typical sensor applications are:

U trasonic - Restroons, Hallways

Infrared - Warehouses, Open O fices

Conbi nati on Sensor - C assroons, Conference Roons

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

Provide UL |isted occupancy sensor conplying with GC12. Design occupancy
sensors and power packs to operate on the voltage indicated. Provide
sensors and power packs with circuitry that only allows |oad sw tching at
or near zero current crossing of supply voltage, with nounting as

i ndi cated. Provide sensor with an LED occupant detection indicator,

adj ustabl e sensitivity, and adjustable del ayed-off tinme range of 5 m nutes
to 15 mnutes. Provide[ ivory][ white][ color matching the adjacent wall
pl ates as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM wal
nount ed sensors, and white ceiling nounted sensors. Provide ceiling
nount ed sensors with 6.28 rad 360 degree coverage unless otherw se

i ndi cat ed.

[a. Provide crystal controlled ultrasonic sensor which does not cause
detection interference between adjacent sensors.]

[b. Provide infrared sensors with a daylight filter, and a fresnel |ens
that is applicable to space to be controlled.]

[c. Utrasonic/lnfrared Combi nati on Sensor
[d. Mcrowave and audi ophoni c sensors.]
Cccupancy detection to turn lights on requires both ultrasonic and
infrared sensor detection, such that the lights remain on if either the
ultrasonic or infrared sensor detects novenment. Provide infrared
sensor with a lens selected for indicated usage and daylight filter to
prevent short wavelength infrared interference. Provide crysta
controll ed ultrasoni c sensor frequency.]
2.11 EQUI PMENT | DENTI FI CATI ON
2.11.1 Manuf acturer's Nanepl ate

Provi de each item of equi pnent with a namepl ate bearing the nmanufacturer's
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name, address, nodel nunber, and serial nunber securely affixed in an
i nconspi cuous place; the nameplate of the distributing agent is not
accept abl e.

2.11.2 Label s

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

NOTE: Labeling of lighting conponents is an

i nexpensive and effective nethod for hel ping

facilities personnel properly operate and maintain

the lighting systems. Use |abels which are easy to

read when standing next to the equi pnent, and

durable to match the life of the equi pnent to which

they are attached. Refer to the FEMP guidelines for

lighting at

http://ww. eere. energy. gov/fenp/technol ogi es/ eep_|ighti ng_gui dance. cfm,

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

Provi de | abel ed control devices, clearly marked for operation of specific
[ighting functions according to type. Note the follow ng devices
characteristics in the format "Use Only "

Make markings related to control device type clear and |ocate to be readily
visible to service personnel, but unseen from normal view ng angl es when
devices are in place.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Phot oconducti ve Control Devices

Install [photoconductive] [__ ] control devices in accordance with the
manufacturer's installation instructions.

3.1.2 Time Control Sw tches

Install switches with not |ess than four 6.4 mr 1/4 inch bolts. The use of
sheet netal screws is not all owed.

3.1.3 Manual and Safety Sw tches

Coordinate terminal lugs with the wire size. Securely fasten switches to
the supporting structure or wall using not less than four 6.4 mr 1/4 inch
bolts. The use of sheet netal screws is not allowed.

3.1. 4 Magneti c Contactors

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Use nechanically held, electrically operated
magnetic contactors to control operation of the
lighting systemcircuits.

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

Provi de magnetic contactors nechanically held, electrically operated,
conformng to NEMA ICS 1 and NEVA | CS 2, suitable for [480] [277] [240]
[208] [120] volts, [single] [3] phase, 60 Hz, with coil voltage of [120]
[277] [208] [240] volts. Provide with nmaxi mum continuous anpere rating and
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nunber of poles as indicated on drawi ngs. Provide enclosures for
contactors nounted indoors conformng to NEVMA I CS 6, Type 1. Provide each
contactor with a spare, nornally open auxiliary contact.

Coordinate terminal lugs with the wire size. Securely fasten switches to
the supporting structure or wall using not less than four 6.4 mr 1/4 inch
bolts. The use of sheet netal screws is not allowed.

.2 FI ELD TESTI NG

Denonstrate that photoconductive control devices operate satisfactorily in
the presence of the Contracting Oficer.

Perform System Operation Tests in accordance with referenced standards in
this section.

-- End of Section --
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