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SECTION 26 56 00

EXTERI OR LI GHTI NG
08/ 21

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This gui de specification covers |ighting and
lighting control systemrequirenents for exterior
i nstallations.

Thi s specification does not cover all possible

nmet hods or requirenents for exterior |ighting;

t heref ore, designer should add special information
required to suit a specific project. Industry
publications exist to aid the designer in choosing
the best |ighting systemfor the project.
Publ i cations include, but are not Iimted to, the
Il'lum nati ng Engi neering Society (IES) 'Lighting
Handbook, 10th Edition' and RP-8, 'Reconmended
Practice for Roadway Lighting.'

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

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

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

NOTE: For supplenmental information regarding UFGS 26

56 00, including PDF and CAD downl oads of |um naire

pl ates, go to:

http://ww. wbdg. org/ffc/dod/unified-facilities-guide-specifications-ufgs/ufc

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R
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NOTE: This section contains the follow ng |umnaire
plates (also referred to as 'sketches' or
"details'.) These are available in netric (SI) and
U S. Custonary (IP) systemdinmensions. Plate titles
and styl e nunbers are unchanged for both units.

Do not include list of plates, of plates thenselves,
in project specifications. Use lumnaire plates as
detail s on drawi ngs whenever possible. [|f special
features are required, do not nodify plates, but

i ndi cate these changes as notes in lumnaire
schedule. The "XL" style nunbers and dates mnust
remain on the drawing details. |If additiona

lum naire types are needed that are not covered in
pl ates, provide additional sketches or details on
drawi ngs, but do not |abel as XL plate type.

PLATE Title
NUMBER
XL-1 LED ROADWAY LUM NAI RE
XL-2 LED AREA LUM NAI RE
XL-3 LED PEDESTRI AN LUM NAI RE
XL-4 LED | LLUM NATED BOLLARD
XL-5 LED PARKI NG LOT LUM NAI RE
XL-6 LED PARKI NG GARAGE LUNI NAI RE
XL-7 LED EXTERI OR STEP LI GHT
XL-8 LED EXTERI OR WALL SCONCE
XL-9 LED EXTERI OR DECORATI VE WALL SCONCE
XL-10 LED WALL PACK
XL-11 EXTERI OR RECESSED DOMNLI GHT
XL-12 LED LI NEAR WALL WASH
XL-13 AVI ATI ON OBSTRUCTI ON LUM NAI RE
XL- 14 LED FLOOD LUM NAI RE
XL-15 DI RECT- SET FI BERGLASS POLE
XL-16 DI RECT- SET CONCRETE POLE
XL- 17 DI RECT- SET STEEL/ ALUM NUM PCLE
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PLATE Title

NUVBER

XL-18 ANCHOR BASE FI BERGLASS POLE

XL-19 ANCHOR BASE STEEL/ ALUM NUM POLE

XL- 20 ANCHOR BASE CONCRETE POLE

XL-21 ANCHOR BASE POLE FOUNDATI ON

XL-22 DI RECT SET POLE GROUNDI NG DETAI L

XL-23 LUM NAI RE MOUNTI NG ARM DETAI LS

XL- 24 LUM NAI RE MOUNTI NG ARM DETAI LS

XL- 25 LUM NAI RE MOUNTI NG BRACKET DETAI LS

XL- 26 LUM NAI RE MOUNTI NG BRACKET DETAI LS
NOTE: Do not include this index in project specification.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Include the follow ng informati on on the
proj ect draw ngs:

1. Luminaire schedule indicating | um naire synbol;
lum naire type; XL plate nunmber and type
designation; |ight source; voltage; input watts;
delivered |unen output; efficacy; CCT; CRI; LED
driver; dimmng; nounting; NEMA distribution if
applicable; BUGrating if applicable; and any other
appl i cabl e options or notes.

2. Location and nounting height of all |umnaires
and required accessories such as, nounting brackets
and pol es.

3. Referenced XL plate nunmber or detail (if no XL
plate is available) for each luninaire type provided.

4. Al accessories required, such as nounting

har dwar e, nounting brackets, arns, NEMA 7-pin
receptacles, renote drivers, energency back-up
sensors and control equi pnment, and central emergency
syst em conponents.

5. Control strategy description for each given area

6. Extent and location of the work to be
acconplished with wiring and equi pment necessary for
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a conplete installation.
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NOTE: Dernolition work that involves di sposal of
fluorescent and HID |ight sources and ballasts will
require the use of Section 02 84 16 HANDLI NG OF

LI GHTI NG BALLASTS AND LAMPS CONTAI NI NG PCBs AND
VERCURY.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

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

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R 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
t he basic designation only.

ALLI ANCE FOR TELECOVMUNI CATI ONS | NDUSTRY SOLUTI ONS (ATI S)

ATIS ANSI 6.1 (2017) Wbod Poles -- Specifications &
Di mensi ons

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO LTS (2013; Errata 2013) Standard
Specifications for Structural Supports for
H ghway Signs, Luminaires and Traffic
Signal s

AMERI CAN SOCI ETY OF CIVIL ENG NEERS (ASCE)
ASCE 7-16 (2017; Errata 2018; Supp 1 2018) M ni nmum

Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures
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AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA Ul (2023) Use Category System User
Speci fication for Treated Wod

ASTM | NTERNATI ONAL (ASTM
ASTM A123/ A123M (2017) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM B108/ B108M (2019) Standard Specification for

Al umi num Al | oy Permanent Mol d Castings

ASTM B117 (2019) Standard Practice for Qperating
Salt Spray (Fog) Apparatus

ASTM C1089 (2013) Standard Specification for Spun
Cast Prestressed Concrete Pol es

ASTM G154 (2023) Standard Practice for Qperating
Fl uorescent U traviolet (W) Lanp
Appar atus for Exposure of Materials

CALI FORNI A ENERGY COW SSI ON ( CEC)

CEC Title 24 (2016) Building Energy Efficiency
St andards For Residential and
Nonr esi denti al Buil di ngs

EUROPEAN UNI ON ( EU)

Directive 2011/ 65/ EU (2011) Restriction of the Use of Certain
Hazar dous Substances in Electrical and
El ectroni ¢ Equi prment

| LLUM NATI NG ENG NEERI NG SOCI ETY (| ES)

ANSI /I ES LM 79 (2019) Approved Method: Electrical and
Phot ometri ¢ Measurenents of Solid State
Li ghti ng Products

ANSI /1 ES LM 80 (2020) Approved Method: Measuring Lum nous
Fl ux and Col or Mi ntenance of LED
Packages, Arrays and Mddul es

ANSI /1 ES LP-11 (2020) Lighting Practice: Environnental
Consi derations for Qutdoor Lighting

ANSI/IES LS 1 (2020) Lighting Science: Nonencl ature and
Definitions for Illum nating Engi neering

ANSI /| ES RP-8 (2018; Addenda 1 2020; Errata 1-2 2021)

Recommended Practice for Design and
Mai nt enance of Roadway and Par ki ng
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ANSI /| ES TM 15

ANSI /I ES TM 21

| ES Lighting Library

Facility Lighting

(2020) Techni cal Menmorandum Lum naire
Cl assification Systemfor Qutdoor
Lumi naires

(2021) Techni cal Menorandum Projecting
Long- Ter mLuni nous, Photon, and Radi ant
Fl ux Mai ntenance of LED Light Sources

| ES Lighting Library

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 100

| EEE C62.41.2

(2000; Archived) The Authoritative
Dictionary of | EEE Standards Terns

(2002) Reconmended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

ANSI C136. 3

ANSI C136. 13

ANSI C136. 21

ANSI C136. 41

NENVA 250

NEMA ANSLG C78. 377

NENVA C82.77-10

NEMVA C136. 10

NEMVA C136. 20

(2020) Roadway and Area Lighting Equi prent
- Lum naire Attachnents

(2020) Roadway and Area Lighting Equi prment
- Metal Brackets for Wod Pol es

(2014) Anmerican National Standard for
Roadway and Area Lighting Equi pnent -
Vertical Tenons Used wi th Post- Top- Mount ed
Lum nai res

(2013) Roadway and Area Lighting

Equi pnent - Di mri ng Control Between an
Ext ernal Locki ng Type Photocontrol and
Bal | ast or Driver

(2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

(2017) Electric Lanps—Specifications for
the Chromaticity of Solid State Lighting
Product s

(2020) Harnonic Emission Linmts - Related
Power Quality Requirenents

(2023) Anerican National Standard for
Roadway and Area Lighting

Equi pnent - Locki ng- Type Phot ocontr ol

Devi ces and Mating Receptacl es--Physi cal
and El ectrical Interchangeability and
Testing

(2012; R 2021) Roadway and Area Lighting
Equi prent - Fi ber Reinforced Conposite
(FRC) Lighting Poles
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NEVA C136. 31 (2023) Roadway and Area Lighting Equi prent
- Luminaire Vibration

NENVA | CS 2 (2000; R 2020) Industrial Control and
Systens Controllers, Contactors, and
Overl oad Rel ays Rated 600 V

NEVA | CS 6 (1993; R 2016) Industrial Control and
Systenms: Encl osures

NENA | EC 60529 (2004) Degrees of Protection Provided by
Encl osures (I P Code)

NEVA SSL 1 (2016) Electronic Drivers for LED Devi ces,
Arrays, or Systens

NEVA SSL 3 (2011) Hi gh- Power Wite LED Binning for
General 11lum nation

NEVA WD 7 (2011; R 2016; R 2021) CGCccupancy Mtion

Sensors Standard
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code

U. S. DEPARTMENT OF AGRI CULTURE ( USDA)

RUS Bul | 1728F-700 (2011) Specification for Wod Pol es,
St ubs, and Anchor Logs

U. S. NATI ONAL ARCH VES AND RECORDS ADM NI STRATI ON ( NARA)

47 CFR 15 Radi o Frequency Devi ces

UNDERWRI TERS LABORATORI ES (UL)

UL 773 (2016; Reprint Jul 2020) UL Standard for
Safety Plug-In, Locking Type Photocontrols
for Use with Area Lighting

UL 773A (2016; Reprint Jan 2024) UL Standard for

Saf ety Noni ndustrial Photoel ectric
Swi tches for Lighting Control

UL 916 (2015; Reprint Cct 2021) UL Standard for
Saf ety Energy Managenent Equi pnent

UL 924 (2016; Reprint Dec 2022) UL Standard for
Saf ety Emergency Lighting and Power
Equi pnent

UL 1310 (2018; Reprint Jun 2022) UL Standard for

Safety Class 2 Power Units

UL 1598 (2021; Reprint Jan 2024) UL Standard for
Saf ety Lum naires
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UL 8750 (2015; Reprint Sep 2021) UL Standard for
Safety Light Emtting D ode (LED)
Equi prent for Use in Lighting Products

1.2 RELATED REQUI REMENTS

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 S R R R R O

NOTE: Sel ect applicable tri-service, Army, Navy,
Air Force, or NASA specification section
reference(s).

For the purpose of this docunent, exterior

[ um naires include |uninaires mounted in exterior
environnents that are not attached to the building.
Lum naires attached to the exterior of the building
are specified in Section 26 51 00 | NTERI OR LI GHTI NG

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

Materials not considered to be |umnaires, |umnaire accessories, or

[ighting equi pment are specified in Section(s) [33 71 02 UNDERGROUND

ELECTRI CAL DI STRIBUTION] [33 71 01.00 40 OVERHEAD TRANSM SSI ON AND

DI STRIBUTI ON] [33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI QN] .

Lum naires and accessories installed in interior of buildings or attached

to the exterior of a building are specified in Section 26 51 00 | NTERI OR

LI GHTI NG Cybersecurity requirenents are specified in Section 25 05 11.] ]
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS. Conmi ssi oni ng

requi renents are specified in Section 01 91 00.15 BU LD NG COVW SSI ONI NG

1.3 DEFI NI TI ONS

a. Unless otherw se specified or indicated, electrical and el ectronics
ternms used in these specifications and on the draw ngs nmust be as
defined in | EEE 100 and ANSI/I|ES LS- 1.

b. For LED luminaire light sources, "Useful Life" is the operating hours
before reaching 70 percent of the initial rated |unmen output (L70)
with no catastrophic failures under nornal operating conditions. This
is also known as 70 percent "Rated Lumen Mintenance Life" as defined
in ANSI /I ES LM 80.

c. For LED luminaires, "Luminaire Efficacy" (LE) is the appropriate
neasure of energy efficiency, nmeasured in lunens/watt. This is
gathered from LM 79 data for the lumnaire, in which absolute
photonetry is used to nmeasure the [unen output of the luminaire as one
entity, not the source separately and then the source and housing
t oget her.

d. Total Harnonic Distortion (THD) is the Root Mean Square (RMS) of all
t he harnoni ¢ conponents divided by the total fundanental current.

e. The "Groundline Section" of wood poles is that portion of the pole
bet ween 305 mr one foot above, and 610 mr 2 feet bel ow the groundline.

1.4 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
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the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) 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
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Lumi naire shop drawi ngs are required for
customlumnaires, lumnaires specified to a
specific customlength, or linear lumnaires with

| engths greater than 2.5 neters 8 feet.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Luminaire Drawings; G, [ 11
Pole Drawings; C[, [ 11
Control System One-Line Diagram C[, [ 11

Sequence of Operation for Exterior Lighting Control System (,
[ 1]

SECTION 26 56 00 Page 12



SD- 03 Product Data
Luminaires; G, [ 1]
Light Sources; C, [ 1]
LED Drivers; C[, [ 1]
Lumnaire Warranty; C[, [ 1]
Lighting Controls Warranty; G, [ 1]
Pole Warranty; G, [ 1]
Dimring Panel; G, [ 1]
Motion Sensors; G, [ 1]
Phot osensors; G, [ 1]
Time CGock;, ¢, [___ 1]
Lighting Contactor; C[, [ ]]
Poles; G, [ 1]
Brackets
Obstruction Marker Luminaires; G, [ 1]
SD- 04 Sanpl es
Luminaire Samples; ¢, [ 1]
SD- 05 Design Data
Lumi naire Design Data; G, [__ 1]
Photometric Plan; ¢, [ 1]

SD-06 Test Reports

ANSI /I ES LM 79 Test Report; C, [ 1]
ANSI /I ES LM 80 Test Report; C[, [ 1]
ANSI/IES TM21 Test Report; G, [ 11
Pressure Treated Whod Pole Quality; ¢, [ 1]
Tests for Fiberglass Poles; ¢, [ 1]

SD- 08 Manufacturer's |Instructions
Pol es
SD-10 Operation and Mai ntenance Data

Lighting Systen, Data Package 5; C[, [___ ]]
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Exterior Lighting Control Systen, Data Package 5; ¢, |

Mai nt enance Staff Training Plan; C[, |

End- User Training Plan; G, [
1.5 QUALI TY ASSURANCE

Data, draw ngs, and reports nust enploy the terni nol ogy, classifications
and net hods prescribed by the IES Lighting Library as applicable, for the
lighting system specified.

1.5.1 Drawi ng Requi renents

1.5.1.1 Lum naire Draw ngs

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

NOTE: EPA and wei ght nust be included in the
l um naire drawi ngs for pol e-nounted | um naires.

Aiming diagrans are required for applications with
directional |umnaires, such as adjustable | andscape
and tree lighting, sports lighting, and wallwash
applications.

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

I ncl ude di mensions,[ effective projected area (EPA), weight,] accessories,
and installation and construction details. Photonetric data, including
CRI, CCT, TM15-11 BUG rating, LED driver type,[ ainming diagram] zona

| unen data, and candl epower distribution data per LM 79 nust acconpany
shop drawi ngs.

1.5.1.2 Pol e Drawi ngs

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

NOTE: Wnd | oads for roadway | um naires are defined
by AASHTO LTS. For other non-roadway poles, use
ASCE 7-16.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

I ncl ude di mensions, wind | oad determ ned in accordance with [ AASHTO LTS] [
ASCE 7-16], pole deflection, pole class, and other applicable
information.[ For concrete poles, include: section and details to

i ndicate quantities and position of prestressing steel, spiral steel
inserts, and through holes; initial prestressing steel tension; and
concrete strengths at rel ease and at 28 days.]

1.5.2 Lum naire Design Data

a. Provide distribution data according to IES classification type as
defined in IES Lighting Library and ANSI/|ES RP-38.

b. B.UG rating for the installed position as defined by ANSI/IES TM 15
and shielding as defined by ANSI/IES RP-8.

c. Provide safety certification and file nunber for the lum naire

famly. Include listing, |labeling and identification in accordance
with NFPA 70 (NEC). Applicable testing bodies are determ ned by the
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US Qccupational Safety Health Administration (OSHA) as Nationally
Recogni zed Testing Laboratories (NRTL) and include: CSA (Canadi an
St andards Associ ation), ETL (Edi son Testing Laboratory), and UL
(Underwriters Laboratories).

d. Provide long term|umen nmaintenance projections for each LED lum naire
in accordance with ANSI/IES TM21. Data used for projections nust be
obtained fromtesting in accordance with ANSI/|ES LM 80.

e. Provide wind | oading cal culations for |umnaires munted on pol es.
Wei ght and effective projected area (EPA) of |um naires and nounting
brackets must not exceed maxi mumrating of pole as installed in
particul ar wind zone area.

1.5.3 ANSI /I ES LM 79 Test Report

Submit test report on manufacturer's standard production nodel of
specified lum naire. Testing nust be performed at the same operating
drive current as specified lumnaire. |Include all applicable and required
data as outlined under "14.0 Test Report" in ANSI/IES LM 79.

1.5.4 ANSI/IES LM 80 Test Report

Submit report on nmanufacturer's standard production LED |ight source
(package, array, or nodule) of specified luminaire. Testing nust be
perfornmed at the sane operating drive current as specified |uminaire.
Include all applicable and required data as outlined under "8.0 Test
Report"” in ANSI/IES LM 80.

1.5.5 ANSI /I ES TM 21 Test Report

Submit test report on manufacturer's standard production LED |ight source
(package, array or nodule) of specified lumnaire. Testing nmust be
performed at the same operating drive current as specified |umnaire.
Include all applicable and required data, as well as required
interpolation information as outlined under "7.0 Report" in ANSI/IES TM 21

1.5.6 Tests for Fiberglass Pol es

a. Utraviolet resistance tests: Performaccording to ASTM GL54 using a
W-B |ight source having a 313 nanoneter wavel ength, operated at 54
degrees C 130 degrees F, cycling the light source on for 4 hours and
off for 4 hours for a total test period of 1500 hours nminimmwth the
follow ng results:

Fi ber exposure: None
Crazi ng: None
Checki ng: None
Chal ki ng: None
Col or: May dull slightly

b. Flexural strength and deflection test: Test |oading nust be as a
cantilever beamw th pole butt as fixed end and a force simulating
wind | oad at the free end.
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5.7 Pressure Treated Wod Pole Quality

Ensure the quality of pressure treated wood poles. Furnish an inspection
report (for wood poles) of an independent inspection agency, approved by
the Contracting Officer, stating that offered products conply wth AWA Ul
and RUS Bull 1728F-700 standards. The RUS approved Quality Mark "WQC' on
each pole will be accepted, in lieu of inspection reports, as evidence of
conmpliance with applicable AWPA treat nent standards.

[1.5.8 Phot onetric Pl an

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

NOTE: Require photonetric plans and design criteria
to be subnmitted if the project is a Design-Build
project and will not have an engi neer or designer
produci ng photonetrics during design

Sel ect ANSI/IES RP-8 for roadway and parKking
facilities photonetric plans and ANSI/IES LP-11 for
all other exterior environnent scenari os.

For roadway designs, require average mmintai ned
[ um nance.

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

For [roadways][parking lots][intersections]] ] include
conput er - gener at ed photonetric analysis of the "designed to" values in
accordance with [ANSI/IES RP-8][ANSI/ I ES LP-11] for the "end of useful
life" of the lumnaire installation using a |ight |oss factor of 0.81
Provi de photonetric plans that neet criteria in the Basis of Design in the
project plans. Include the following in the subnittal

a. Horizontal illum nance measurenments at finished grade, taken at a
maxi mum grid size of 3050 nmr 10 feet by 3050 mr 10 feet.

b. Vertical illum nance neasurenents at 1500 nr 5 feet above fini shed
grade at all sidewal ks and crosswal ks, taken at a maxi nrum of 3050 mv
10 feet.

c. M nimm and maxi nurr | ux footcandl e | evels.
d. Average naintained |ux footcandl e | evel.
e. Muximumto minimumratio for horizontal illum nance only.

f. Average mmintained |um nance in candel a per square mneter

111.5.9 Test Laboratories

Test laboratories for the ANSI/IES LM 79 and ANSI/IES LM 80 test reports
nmust be one of the follow ng:

a. National Voluntary Laboratory Accreditati on Program (NVLAP) accredited
for solid-state lighting testing as part of the Energy-Efficient
Li ghting Products | aboratory accreditation program

b. ©One of the qualified labs listed on the Department of Energy - Energy
Ef fi ci ency & Renewabl e Energy, Solid-State Lighting web site.
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c. One of the EPA-Recogni zed Laboratories listed at for LM80 testing.
1.5.10 Regul at ory Requi renents

Equi prent, materials, installation, and worknanship nust be in accordance
with the mandatory provisions of NFPA 70 unl ess nore stringent

requi renents are specified or indicated. Provide |luninaires and assenbl ed
conponents that are approved by and bear the label of UL for the
applicable location and conditions unless otherw se specified.

1.5.11 St andard Products

Provide materials and equi pnment that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p. Products nust have been in satisfactory
commercial or industrial use for six nmonths prior to bid opening. The

si x-nmonth period nust include applications of equi pnrent and materials
under simlar circunstances and of simlar size. The product nust have
been on sale on the comercial narket through advertisenents,

manuf acturers' catal ogs, or brochures during the six-nmonth period. Were
two or nmore items of the sane class of equipnment are required, these itens
nmust be products of a single manufacturer; however, the component parts of
the item need not be the products of the sane manufacturer unless stated
in this section.

1.5.11.1 Alternative Qualifications
Products having |l ess than a six-nmonth field service record will be
acceptable if a certified record of satisfactory field operation for not

| ess than 6000 hours, exclusive of the nanufacturers' factory or
| aboratory tests, is furnished.

1.5.11.2 Mat eri al and Equi pnent Manuf acturing Date

Do not use products manufactured nore than six nonths prior to date of
delivery to site, unless specified otherwi se.

1.6 DELI VERY, STORAGE, AND HANDLI NG OF POLES

1.6.1 Al um num Pol es
Do not store poles on ground. Support poles so they are at |east 305 mv
one foot above ground | evel and growi ng vegetation. Do not renobve
factory-applied pole wappings until just before installing pole.

1.6.2 Steel Poles
Do not store poles on ground. Support poles so they are at |east 305 mr
one foot above ground | evel and growi ng vegetation. Do not renobve
factory-applied pole wappings until just before installing pole.

1.6.3 Wod Pol es
Do not store poles on ground. Stack poles stored for nore than 2 weeks on
decay-resisting skids arranged to support the poles w thout producing
noti ceable distortion. Store poles to pernmt free circulation of air; the

bottom poles in the stack nust be at |east 305 mr one foot above ground
| evel and growi ng vegetation. Do not permt decayed or decayi ng wood to
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remai n underneath stored poles. Do not drag treated poles along the
ground. Do not use pole tongs, cant hooks, and other pointed tools
capabl e of producing indentation nore than 25 mr one inch in depth in
handling the poles. Do not apply tools to the groundline section of any
pol e.

.6.4 Fi ber gl ass Pol es

Do not store poles on ground. Support poles so they are at |east 305 mv
one foot above ground | evel and growi ng vegetation. Do not renove
factory-applied pole wappings until just before installing pole.

.6.5 Concrete Pol es

Do not store poles on ground. Support poles so they are at |east 305 mv
one foot above ground | evel and grow ng vegetation.

T WARRANTY

Support all equipnent itens by service organi zati ons which are reasonably
convenient to the equi pnent installation in order to render satisfactory
service to the equi pmrent on a regul ar and energency basis during the
warranty period of the contract.

.7.1 Lum naire Warranty

Provi de and transfer to the governnent the original LED lum naire
manuf acturers standard comercial warranty for each different luminaire
manuf acturer used in the project.

a. Provide a witten five year mnimumreplacenent warranty for nmateri al
lum naire finish, and worknanship. Provide witten warranty docunent
that contains all warranty processing information needed, including
customer service point of contact, whether or not a return
aut horizati on nunber is required, return shipping information, and
closest return location to the lumnaire |ocation

(1) Finish warranty nust include failure and substantial deterioration
such as blistering, cracking, peeling, chalking, or fading.

(2) Material warranty must include:
(a) Al LED drivers and integral control equipment.
(b) Repl acement when nore than 15 percent of LED sources in any
i ghtbar or subassenbly(s) are defective, non-starting, or

operating below 70 percent of specified |umen output.

b. Warranty period nust begin in accordance with the manufacturer's
standard warranty starting date.

c. Provide replacenments that are pronptly shipped, w thout charge, to the
usi ng Governnment facility point of contact and that are identical to
or an inprovenent upon the original equipnent. Al replacenents nust
i nclude testing of new conmponents and installation

. 7.2 Lighting Controls Warranty

Provide and transfer to the governnment the original lighting controls
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manuf acturers standard comercial warranty for each different |ighting
controls manufacturer used in the project. Wrranty coverage nust begin
fromdate of final system comm ssioning or three nonths from date of
delivery, whichever is the earliest. Wrranty service nmust be perfornmed
by a factory-trained engi neer or technician

a. Unless otherwi se noted, provide a witten five year m ni mumwarranty
on the conplete systemfor all systens with factory conm ssioning.
Provi de warranty that covers 100 percent of the cost of any
repl acenent parts and services required over the five years which are
directly attributable to the product failure. Failures include, but
are not limted to, the follow ng:

(1) Software: Failure of input/output to execute sw tching or dimmng
comands.

(2) Damage of electronic conmponents due to transient voltage surges.

(3) Failure of control devices, including but not linmted to
phot osensors and notion sensors.

b. Provide a witten five year mninumwarranty on all input devices
agai nst defect in workmanship or materials provided by device
manuf act urer.

c. Provide a witten five year minimumwarranty on all control conmponents
attached to | um naires agai nst defect in workmanship or materials.

7.3 Pol e Warranty

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

NOTE: Three year pole warranty is preferred.
Sel ect one year when three years is not avail abl e.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide and transfer to the government the original pole nanufacturers
standard comrercial warranty for each different pole nmanufacturer used in
the project. Warranty coverage nust begin fromdate of final system

conmi ssioning or three months fromdate of delivery, whichever is the
earliest. Provide a witten [3] [one] year m nimumreplacenent warranty
for material, lumnaire finish, and workmanship. Wirranty service nmust be
perfornmed by a factory-trained engi neer or technician

. 8 OPERATI ON AND NMAI NTENANCE MANUALS

.8.1 Li ghting System

Provi de operation and mai nt enance nmanuals for the lighting systemin
accordance with Section 01 78 23 OPERATI ON AND NMAI NTENANCE DATA t hat

provi de basic data relating to the design, operation, and nai ntenance of
the lighting system Additional O&M Manual requirenents for the Arny are
provided in Section 01 78 24.00 10 FACI LI TY DATA REQUI REMENTS. Additiona
requi renents for the Navy are provided in Section 01 78 24.00 20 FACILITY
DATA WORKBOOK (FDW . Include the foll ow ng:

a. Mnufacturers' operating and nai ntenance nanual s.

b. Lumi naire shop drawi ngs for nodified and custom | um naires.
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c. Luminaire Manufacturers' standard comercial warranty information as
specified in paragraph LUM NAI RE WARRANTY.

1.8.2 Exterior Lighting Control System

Provi de operation and mai nt enance nanuals for the exterior |ighting
control systemin accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA that provide basic data relating to the design
operation, and mai ntenance of the exterior lighting control system
I ncl ude the follow ng:

a. Control System One-Line D agram

b. Product data for all devices, including installation and progranmm ng
i nstructions.

c. Training materials, such as videos or in-depth nmanuals, that cover
basi ¢ operation of the lighting control systemand instructions on
nodi fying the control system Training materials must include
calibration, adjustnment, troubleshooting, maintenance, repair, and
repl acenent.

[ d. Mdtion sensor coverage |ayout.
] PART 2 PRODUCTS
2.1 PRODUCT COORDI NATI ON

2.2 LUM NAI RES

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

NOTE: Only require the acquisition of sanples for
lumnaire installations that warrant nock-ups, such
as wall grazing unique materials, or for
applications where aesthetics are of high priority.

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

UL 1598, NEMA C82.77-10. Provide lumnaires as indicated in the lunnaire
schedul e and XL plates or details on project plans, conmplete with |ight
source, wattage, and lumen output indicated. Al lumnaires of the same
type nmust be provided by the same manufacturer. Lum naires must be
specifically designed for use with the LED driver and |ight source

provi ded.

[2.2.1 Lum nai re Sanpl es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Only require the acquisition of sanples for
lumnaire installations that warrant nock-ups, such
as wall grazing unique materials, for custom

lum naires, or for applications where aesthetics are
of high priority.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit one sanple of each luninaire type [ ], conplete with |ight
source and LED driver rated for 120 V operation, and 2 neters 6 feet
pigtail with 3-prong Edison plug. Sanple will be returned to the
Contractor for installation in the project work.
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12.2.2

Lum naires

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: 40 degrees C 104 degrees F is "standard"

upper level rating of nost LED |um naires. Choose

hi gher 50 degrees C 122 degrees F rating when an
installation location warrants a hi gher anbi ent
tenperature rating and the additional cost it incurs.

Provi de design information including delivered | unen
out put, L70 lunmen maintenance data, and luminaire
efficacy in lum naire schedul e on project plans.

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

UL 8750, ANSI/IES LM 79, ANSI/IES LM 80. For all lum naires, provide:

a. Conplete systemw th LED drivers and |ight sources.

b. Housing constructed of non-corrosive materials. Al new al um num
housi ngs must be anodi zed or powder-coated. All new steel housings
must be treated to be corrosion resistant.

c. ANSI/IES TM 21, ANSI/IES LM80. M nimmL70 | unen nai ntenance val ue
of 50, 000 hours unless otherwi se indicated in the |um naire schedul e.
Lum naire drive current value must be identical to that provided by
test data for lumnaire in question

d. Mnimum efficacy as specified in the [um naire schedule. Theoretica
nodel s of initial lanp lumens per watt are not acceptable. |If
ef ficacy values are not listed in the |umnaire schedul e, provide
um naires that nmeet the follow ng mninumval ues:

Lum naire Style M ni mum Lumi nai re
Efficacy

Area and Roadway 119 LPW
(pol e nmounted, arm nount ed)

Pedestri an Post-Top 97 LPW
(pol e nmount ed, arm nount ed)

Bol I ard 45 LPW
Accent (adjustable |andscape, sign lighting) 35 LPW
Li near Accent (facade, wallwash) 80 LPW
Exterior Wall Sconce 50 LPW
St epl i ght 30 LPW
Par ki ng Garage Lumi naire 113 LPW

e. Product rated for operation within an anbient tenperature range of

m nus 30 degrees C minus 22 degrees F to[ 40 degrees C 104 degrees F]|
50 degrees C 122 degrees F].

UL listed for wet locations.[ Optical conpartnent for LED | um naires
nust be seal ed and rated a mini numof P65 per NEVA | EC 60529. ]
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g. | ES Lighting Library. Light distribution and NEMA field angle
classifications as indicated in |uminaire schedul e on project plans.
h. Housing finish that is baked-on enanel, anodized, or baked-on powder
coat paint. Finish nust be capable of surviving ASTM B117 salt fog
environnent testing for 2500 hours m ni mum wi t hout blistering or
peel i ng.
i. LEDdriver and |ight source package, array, or nodul e are accessible
for service or replacenent wi thout renoval or destruction of |umnaire.
j. ANSI/IES TM 15. Does not exceed the BUG ratings as listed in the
lum naire schedule. If BUGratings are not listed in the lumnnaire
schedul e, provide lum naires that nmeet the foll owi ng m ni mum val ues
for each application and nmounting conditions:
Li ghting Application Mount i ng Condi ti ons BUG Rati ng
Area and Roadway All B3- U0- G3
Pedestri an Post-Top All B2- Ul- GL
Exterior Wall Sconce Above 1.2 neters 4 feet AFF B1l- WO- &
Exterior Wall Sconce Below or at 1.2 neters 4 feet AFF B4- U0- 4
St epl i ght Above 1.2 neters 4 feet AFF Bl- Ul- &
St epl i ght Below or at 1.2 neters 4 feet AFF B4- Ul- 4
Par ki ng Garage Lumi naire Cei l i ng nmount ed B4- W- G3
k. Fully assenbled and electrically tested prior to shipnent fromfactory.
. Finish color is as indicated in the lum naire schedule or detail on
t he project plans.
m Lenses constructed of [clear][frosted] tenpered glass or UV-resistant
acrylic.[ Provide polycarbonate vandal -resi stant |enses.]
n. Al factory electrical connections are made using crinp, |ocking, or
| atching style connectors. Twist-style wire nuts are not acceptable
0. NENA C136.31. Comply with 3G vibration testing.
[ p. Luminaire armbolts constructed from 304 stainless steel or

I[a.

Ilr.

zinc-pl ated steel

Wring conpartment on pole-nmounted, street and area lumnaires is
accessi ble without the use of hand tools to mani pulate small screws,
bolts, or hardware.

I ncorporate nodul ar el ectrical connections, and construct |um naires
to allow replacenent of all or any part of the optics, heat sinks,
LED drivers, surge suppressors and other electrical conponents using
only a sinple tool, such as a nanual or cordless electric screwdriver.
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][s. ANSI C136.3. For all roadway and area | um naires, provide products
with an integral tilt adjustment of plus or minus 5 degrees to all ow
the unit to be Ileveled.

1[2.2.3 Qostruction Marker Lum naires

R I S Sk S S S I R S S I
NOTE: Do not use LED obstruction lumnaires for Air
Force projects. See Air Force ETL 11-29 "Use of
Light-Emtting D ode (LED) Fixtures in Airfield
Lighting Systens on Air Force Installations and
Enduri ng/ Conti ngency Locations" for nore information.

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

Provi de obstruction marker lum naires for facilities as required by the
FAA and in accordance with Section 26 56 20 Al RFI ELD AND HELI PORT LI GHTI NG
AND VI SUAL NAVI GATI ON Al DS

12.3 LI GHT SOURCES

NEVA ANSLG C78. 377, NEMA SSL 3. Provide type, lumen rating, and wattage
as indicated in lumnaire schedule on project plans.

2.3.1 LED Li ght Sources

R I R Sk R I S I R S I I
NOTE: A color tenperature of 3000 K is standard for
nost applications. Wen specifically desired by the
designer, a nom nal color tenperature of 2700 K
3500 K, or 4000 K may be sel ected. The hi ghest
al l owabl e CCT is 4100 K

For area and roadway projects where col or detection
is not of high inmportance, select a CRI of 70.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide LED |ight sources that neet the follow ng requirenents:

a. NEMA ANSLG C78.377. Emt white Iight and have a nomi nal Correl ated
Col or Tenperature (CCT) of [3000][2700][3500][4000] Kel vin.

b. M nimum Col or Rendering Index (CRI) of [80][70].

c. Directive 2011/65/EU.  Restriction of Hazardous Substances (RoHS)
conpl i ant.

d. Light source color consistency by utilizing a binning tolerance wthin
a 4-step McAdamellipse

2.4 LED DRI VERS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: 40 degrees C 104 degrees F is "standard"

upper level rating of nost LED |um naires. Choose

hi gher 50 degrees C 122 degrees F rating when an
installation location warrants a hi gher anbient
tenmperature rating and the additional cost it incurs.

Require a dimmble driver for all exterior lighting
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that will be reduced at curfew in accordance with
the lighting control strategies in the project plans.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NEVA SSL 1, UL 1310. Provide LED Drivers that are electronic, UL Class 1
or Cass 2, constant-current type and neet the follow ng requirenents:

a. The conbined LED driver and LED Iight source systemis greater than or
equal to the mininmumlum naire efficacy values as listed in the
| um nai re schedul e provided.

b. Operate at a voltage of [120-277][120][277] volts at 50/60 hertz, with
i nput voltage fluctuations of plus or mnus 10 percent.

c. Power Factor (PF) greater than or equal to 0.90 at full input power
and across specified di mmng range.

d. Maxi mum Total Harnonic Distortion (THD) | ess than or equal to 20
percent at full input power and across specified di ming range.

e. Operates for at |east 50,000 hours at maxi num case tenperature and 90
percent non-condensing relative humdity.

f. Meets the "El evated" (10kV/ 10kA) requirenents per |EEE C62.41.2
-2002. Manufacturer nust indicate whether failure of the electrica
i Mmunity system can possibly result in disconnect of power to
lum naire. Provide surge protection that is integral to the LED
driver.

g. Contains integral thermal protection that reduces the output power to
protect the driver and |ight source fromdamage if the case
t enper ature approaches or exceeds the driver's maxi nrum operating
t enper at ur e.

h. Conplies with the requirenments of the Federal Conmunications
Conmi ssion (FCC) rules and regulations, Title 47 CFR part 15,
Non- Consurer (Class A) for EM/RFI (conducted and radi at ed).

i. Cass Asound rating for all drivers nounted under a covered
structure, such as a canopy, or where otherw se appropriate.

j. Directive 2011/65/EU. Restriction of Hazardous Substances (RoHS)
conpliant.

k. UL listed for wet locations typical of exterior installations.

. [Di mmable, and conpatible with a standard dimming control circuit of O
- 10V] [ Non-di nmabl €] .

m Rated to operate between anbi ent tenperatures of minus 30 degrees C
m nus 22 degrees F and 40 degrees C 104 degrees F[ 50 degrees C 122
degrees F].

2.4.1 Renmote LED Drivers

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

NOTE: Do not allow use of renpte drivers unl ess
specifically noted on the lighting plate and
| um naire schedul e.
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Provide renote LED Drivers that are [UL listed for wet |ocations typica
of exterior installations][located in an I1P68 direct burial enclosure
listed for wet |ocation].

2.5 LI GHTI NG CONTRCLS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include a version of Section 25 05 11
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS
edited specifically for the lighting control system
where a control systemis specified.

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

[Provide a control systeminterface within each lumnaire that is

conpati ble with the energy managenent or control system used by the
utility departnent in charge of the project area for control of site
lighting. ]Provide network certification for all networked |ighting
control systens and devices in accordance with the requirenents of Section
25 05 11.] ] CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS

2.5.1 System

Provi de exterior lighting control systemthat operates the exterior
lighting systemas described in the exterior lighting control strategies
in the project plans. Subnit Sequence of Operation for Exterior Lighting
Control Systemrr describing the operation of the proposed exterior |ighting
control system and devices. Sequence of Operation nust provide the
strategies identified in the exterior lighting control strategies.

2.5.1.1 Rel ay Pane

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Select NEMA 1 enclosure if panel will be
| ocated i ndoors with nornmal conditions, NEMA 3R for
i ndoor or outdoor use when weat her resistance is
necessary, and NEMA 4 if a watertight enclosure is

necessary.
B R R

Encl ose panel hardware in a [surface][flush]-nmounted, NEMA [1][3R][4],
pai nted, steel enclosure with | ockable access door and ventil ation
openings. Internal |owvoltage conpartment nust be separated from

i ne-voltage conpartnent of enclosure with only | ow voltage conpartnent
accessi bl e upon opening of door. Provide additional renote cabinets that
conmuni cate back to main control panel as required. Provide relay pane
that nmeets the following criteria

a. Input voltage of [120][277][120-277] at 50/60 Hz, with internal |ow
vol t age power supply as required.

b. UL 924. [8][16][32]] ] single-pole latching relays rated at
[20][30] anps, [120-277][120][277] volts. Provide provision for
rel ays to cl ose upon power failure. Provide relays designed for 10
years of use at full rated | oad.

c. Relay control mpdul e operates at 24 VDC and is rated to control a
m ni mum of [8][16][32]] ] relays.
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2.5.1.2 Di nmi ng Panel

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Select NEMA 1 enclosure if panel will be Iocated

i ndoors with nornmal conditions, NEMA 3R for indoor
or outdoor use when weat her resistance is necessary,
and NEMA 4 if a watertight enclosure is necessary.

For projects in the state of California, require
conpliance with CEC Title 24.

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

UL 916, 47 CFR 15[, CEC Title 24]. Provide dimrng panel that is designed
as a [a standal one][an automated control systeminterface] type. Provide
panel that nmeets the following criteria:

a. Consists of a single NEMA [1][3R][4] [flush][surface]-nounted
enclosure with two separate interior sections; one for ass 1 (branch
circuit) and one for Cass 2 (low voltage) wiring.

b. Panel enclosure is constructed of [16][14] gauge cold-rolled steel
wi th baked-on enanel finish.

c. Cass 1 section contains the load side of all relays and the i ncom ng
branch circuit wiring.

d. dCdass 2 section contains a 24 VDC control power transformer, relays,
relay control nodules, and control wiring[, and [BACnet compatibility
in accordance with Section 23 09 23.02 BACNET DI RECT DI G TAL CONTROL
FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] [LONworks conpatibility
in accordance with Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL
FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] fi el d- progranmabl e
application controller for panels connected to the facility autonated
control systeni.

e. Contains inputs for signals from photosensors, tine clocks, and notion
sensors.

f. Capable of 0-10V di mm ng.

2.5.1.3 Net wor ked Li ghting Control System

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

NOTE: \When providing a control panel that
interfaces with the buil ding automated control
systens, reference | ES Techni cal Menorandum ANSI/ | ES
LP-6-20 for technical information on various
protocols, architectures and topol ogies for such
systenms. |nclude Section 25 10 10 UTILITY

MONI TORI NG AND CONTROL SYSTEM (UMCS) FRONT END AND

| NTEGRATI ON for UMCS and integration requirements.
Coordi nate read access points and wite access
points with BAS specifier.

Select requirenents for a wired systemif possible.
If a wired control systemis not avail able, select
requirenents for a wireless system |If a wreless
systemis not a viable option due to security
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concerns, a powerline carrier systemmy be used.
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Provi de a networked exterior lighting control systemthat neets the
foll owi ng requirenents:

a. [Wred network][Wreless nmesh network][Powerline carrier] system

b. ANSI C136.41. [Comunicates via gateway with | ] nodes per
gat eway and a maxi mum of [ ] meters feet between gateways. ]
[ Gat eway- | ess systemwith wi rel ess node conpatible with 7-pin di mm ng
receptacle. Wreless node nmust have a conmuni cation frequency of
[ ][ kHz] [ MHz] [ GHz] and nust be | ocated no greater than [ ]
neters feet apart.]

c. Capable of [0-10V][DALI] dimm ng.

d. Capable of astronomic tine clock functions, progranmable |umnaire
groupi ng, [notion detection][programmbl e notion detection grouping],
Iight source nonitoring, LED driver nonitoring, energy nonitoring in
kil owatt-hours, [renpte monitoring with read-only access][renote
control and programming with read and wite access].

.5.1.4 Gat eway
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NOTE: When specifying BAS interface, coordinate
wi th HVAC specifier to ensure the requirenents are
described in both specifications. Include Section
25 10 10 UTILITY MONI TORI NG AND CONTROL SYSTEM
(UMCS) FRONT END AND | NTEGRATI ON for UMCS and

i ntegration requirenents.
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Provi de gateway in accordance with Section 25 10 10 UTILITY MONI TORI NG AND
CONTROL SYSTEM (UMCS) FRONT END AND | NTEGRATI ON.  Provi de hardware and
software to enable the BAS to nonitor, control, display, and record data
for use in processing reports. Provide [BACnet comuni cation interface in
accordance with Section 23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC
AND OTHER BUI LDI NG CONTROL SYSTEMS] [ LONwor ks conmuni cation interface in
accordance with Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] [ ] that enables renote

control and nonitoring of lighting froma workstation according to read
access points and wite access points listed in the paragraph NETWORKED

LI GHTI NG CONTROL SYSTEM  Control features and nonitoring points displayed
locally at lighting panel nust be avail able through the Gateway. Provide
Gateway that nmeets the foll owi ng requirenents:

a. Mcroprocessor-based comuni cati ons device that perform bi-directional
protocol translation.

b. Support full bi-directional conmunication and translation.

c. Contain its own nicroprocessor, RAM battery, conmunication ports, and
power supply.

d. Support an additional 5 percent points for future expansion.
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1]2.5.2 Devi ces

2.5.2.1 Time C ock
NEVA | CS 6. House tine clock in a surface-munted, |ockable NEVA [1][ 3R
encl osure constructed of painted steel or plastic polynmer. Provide
electronic type tinme clock that nmeets the following criteria

a. [24 hour][7 day][astrononmi c] progranmm ng function, providing a tota
of 56 | ] on/off set points.

b. [12 hour AMPM[24 hour] type digital clock display format.
c. Power outage back-up for switch utilizing [a capacitor][alkaline
batteries][lithiumbattery] which provides coverage for a m ni num of
[ seven days][three years][eight years].
d. Capable of controlling a mininumof [1][2][4]] ] channel s or | oads.
e. Contacts are rated for [30] | ] anps at 120-277 VAC resistive | oad

in a [SPST][DPST] [ SPDT] [ DPST] [normally open (NO][normally closed
(NC)] configuration.

f. Contains [function that all ows automatic control to be skipped on
certain sel ected days of the week][nanual bypass or renote override
control ][daylight savings tinme autonmatic adjustnent][ EEPROM nenory
nodul e] [ monentary function for output contacts][ability for
phot osensor input].

2.5.2.2 Phot osensor s

R I I S S S S S I R R S I S
NOTE: Silicon diode sensors are a solid state
device and nore resistant to higher tenperatures and
environnental contamination. Silicon diode type are
usual |y specified when nounting directly to
[ um naires.
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UL 773, UL 773A. Provide Photosensors that neet the follow ng
requirenents:

a. Hernetically sealed, [cadmumsulfide][silicon diode] |ight sensor
type, rated at | ] watts, | ] volts, 50/60 Hz with
singl e-pol e, [single][double]-throw contacts.

b. Turns ON at 10 to 30 lux 1 to 3 footcandles and turns OFF at 30 to 150
lux 3 to 15 footcandl es.

c. Designed to fail to the ON position

d. Housing is constructed of [polycarbonate][die cast al um nun][W
stabilized pol ypropyl ene], rated to operate within a tenperature range
of minus 40 to 70 degrees C mnus 40 to 158 degrees F

e. Time delay that prevents accidental switching fromtransient |ight
sour ces.

[ f. Directional lens in front of the cell to prevent fixed |light sources
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]

fromcreating a turnoff condition

g. Designed for 20-year service to match |life expectancy of long-life LED
fixtures and exceed 15,000 operations at full |oad. Provide
phot osensors with zero-cross technology to withstand severe in-rush
current and extend relay life.

h. [Fixed][Sw vel] base type housing with 12.7 nmm 1/2 in threaded base
for mounting to a junction box or conduit.

J[i. NEMVA C136.10. Twi st-lock receptacle type. Provide with solid brass

prongs and vol tage narki ngs and col or coding on exterior of housing.

1[j. Provide photosensors with netal oxide varistor (MJV) type surge

protection.

12.5.2.3 Moti on Sensors
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NOTE: Sel ect requirenment for notion sensors to work
with bi-level controllers if required by the

Sequence of Operations.
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NEVA WD 7, UL 773A. Provi de sensors that neet the follow ng
requi renents:

a. Operating voltage of [12-24][120-277][120][277] volts.

b. [Passive infrared][M crowave][Dual technol ogy passive
i nfrared/ m crowave] type sensors with [270]] ] degree coverage.

c. Time delay that can be adjusted from 15 seconds to 15 mi nutes.
d. Default state is "Fail to ON position."

e. Sensors installed integral to the lum naire nust be provided by the
[ um nai re manufacturer.

f. Sensor contains an integral |ight [evel sensor that does not allow
lum naires to operate during daylight hours

g. [Equipped with a threaded base for nounting to a weatherproof junction
box] [ Mounted directly to lunminaire].

h. Operates in conjunction with bi-level controllers that reduce the
connected lighting power by 50 percent.

12.5.2.4 Li ghti ng Contact or

NEVA | CS 2. Provide a [nechanically][electrically]-held lighting
contactor [housed in a NEVA [1][3R][4][ ] encl osure conform ng to NEVA
ICS 6]. Contactor nust have [2][4][6]] ] poles, configured as
[normally open (NO)]J[normally closed (NC)]. Contacts nust be rated [600]

[ ] volts, [30]] ] anperes for a resistive load. Coil operating
vol tage nust be [24][120][277]] ] volts. Contactor nust have silver
cadmi um oxi de doubl e-break contacts [and coil clearing contacts for
nmechani cal ly held contactors] and nust require no arcing contacts.|
Provi de contactor with hand-off-automatic [on-off] selector switch.][
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2.

Provi de contactor as specified above along with [di sconnect
switch][circuit breaker] in integral NEMA [1][ 3R] ] enclosure with
fl ange- mounted handle to satisfy requirenent for a "conbination Iighting
contactor” when specified.]

6 POLES
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NOTE: This specification does not cover decorative
pol es or high-mast |ighting systems. Poles,

[ um nai re nounting assenblies, and | owering
nmechani sns for high-mast lighting are specially
fabricated and should be individually designed to
suit a specific project. Pole specifications for

hi gh- mast system should, as a mninum include w nd
| oading and ultimate strength nmeeting the | oadi ng
requi renents of AASHTO LTS. Do not specify enbedded
type nmetal poles for Arny facilities.

Wnd | oads for roadway |uninaires are defined by
AASHTO LTS. For other, non-roadway poles, use ASCE
7-16.
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[ AASHTO LTS] [ ASCE 7-16]. Provide round [straight][tapered] poles designed
for wind | oading of [161]] ] knmihr [100]] ] mles per hour while
supporting lumnaires and all other appurtenances indicated. The

ef fective projected areas (EPA) of |um naires and appurtenances used in
cal cul ati ons nmust be specific for the actual products provided on each
pole. Provide poles that are[ enbedded][ anchor]-base type designed for
use with[ underground][ overhead] supply conductors.[ Poles[, other than
wood pol es,] nust have oval - shaped hand hol e having a m ni num cl ear
opening of 80 by 130 mm 3 by 5 inches. Secure hand hol e covers by

stainl ess steel captive screws.][ Provide netal poles with an interna
groundi ng connection accessi ble fromthe hand hol e near the bottom of each
pole. Install a means of wire di sconnection accessible fromthe hand
hole.] Do not install square poles. Provide poles froma Manufacturer
with a standard provision for protecting the finish during shi pnent and
installation. Do not install scratched, stained, chipped, or dented poles.

.6.1 Al um num Pol es

Provi de al umi num poles with [uniform satin][anodized][_ ] finish unless
ot herwi se noted in luminaire schedul e on project plans. Do not paint
al um num pol es. Provide poles that neet the follow ng requirenents:

a. AASHTO LTS. Manufactured of corrosion resistant alum num alloys for
Al'l oy 6063-T6 or Alloy 6005-T5 for wought alloys and Alloy 356-T4
(3,5) for cast alloys.

b. Seam ess extruded or spun seam ess-type with mninun 4.8 nmr 0.188 inch
wal | thickness.

c. Top of shaft is fitted with a round or tapered cover
d. ASTM B108/B108N. Pole base is nounted by anchor bolts, nade of cast

356-T6 alum num alloy. Base nmust be machined to receive the | ower end
of shaft.
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e. Joint between shaft and base is wel ded.
f. ASTM B108/B108lN. Base cover is cast 356-T6 al um num all oy.

g. Al hardware other than anchor bolts are either 2024-T4 anodi zed
al umi num al l oy or stainless steel

h. G ounding connection is designed to prevent electrolysis when used
wi th copper ground wire.

.6.2 St eel Pol es

Provi de steel poles with[ hot-di pped gal vanized in accordance with
ASTM A123/ A123M [ iron-oxide prined] factory finish. Provide poles that
neet the follow ng requirenents:

a. Mninmm 11-gage steel with mninumyield/ strength of 331 MPa 48, 000 psi
b. Pole is [nounted by anchor bolts][direct set].

c. Consists of tapered tubular nmenbers, either round in cross section or
pol ygonal

d. Pole shaft is one piece and is of welded construction with no bolts,
rivets, or other neans of fastening except as specifically approved.

e. Base covers are of structural quality hot-rolled carbon steel plate,
with a mninmumyield of 248 MPa 36, 000 psi .

f. Markings are approximately 900 to 1270 nr 3 to 4 feet above grade and
i ncl udes manufacturer, year of nanufacture, top and bottom di aneters,
and | engt h.

g. Gounding connection is designed to prevent electrolysis when used
wi th copper ground wire.

6.3 Wood Pol es
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NOTE: O her wood species which are covered by ATIS
ANSI 05.1 and AWPA may be specified, provided they
are available at the project location. Indicate
pol e class and hei ght on the draw ngs.
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ATIS ANSI 5.1, RUS Bull 1728F-700. Provide wood pol es of[ Southern
Yel |l ow Pine][ Douglas Fir]] ]. Provide poles that nmeet the follow ng
requi renents:

a. AWPA Ul. RUS Bull 1728F-700. Treated full length with chronated
copper arsenate (CCA) or ammoni acal copper arsenate (ACA). Pol es nust
be gai ned, bored, and roofed before treatnent.

b. Branded by manufacturer with manufacturer's nmark and date of
treatment, height and class of pole, wood species, preservation code,
and retention. Place the brand so that the bottom of the brand or
disc is 3050 mr 10 feet fromthe pole butt for poles up to 15250 mv 50
feet long[ and 4270 nmm 14 feet fromthe butt for poles over 15250 mr
50 feet |ong].
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6.4 Fi ber gl ass Pol es

NEVA C136.20. Provide fiberglass poles with resin color of [dark
bronze] [ ] with uniform pignent coloration throughout entire wal
t hi ckness. Provide poles that neet the followi ng additional requirenents:

a. Poles are designed specifically for supporting |umnaires and have
factory-forned cable entrance and hand hol e.

b. Finish surface is pignmented pol yurethane having a minimumdry film
t hi ckness of 0.038 mr 1.5 mils. Polyurethane nmay be omtted if the
surface layer of the pole is inherently ultraviolet inhibited.

c. Mnimumfiberglass content is 65 percent with resin and pi gnent
conprising the other 35 percent material content.

.6.5 Concrete Pol es

ASTM C1089. Cross-sectional shape nust be round.

.6.5.1 St eel Reinforcing

Provi de prestressed concrete pole shafts that are reinforced with steel
prestressing nenbers. Provide internal |ongitudinal |oading by either
pre-tensioning or post-tensioning |ongitudinal reinforcing nenbers.

.6.5.2 Tensi oned Rei nforcing

Primary reinforcenment steel used for a prestressed concrete pole shaft

nust be tensioned between 60 to 70 percent of its ultinate strength. The
amount of reinforcenent nmust be such that when reinforcenment is tensioned
to 70 percent of its ultimate strength, the total resultant tensile force
does not exceed the m ni mum section conpressive strength of the concrete.

.6.5.3 Coating and Sl eeves for Reinforcing Menbers

Where m ni muminternal coverage cannot be naintained next to required core
openi ng, such as hand holes and wiring inlet, protect reinforcing with a
vapor proof noncorrosive sleeve over the length without the 1/2 inch
concrete coverage. Apply a nonmigrating slipper coating to each stee
reinforcing nmenber which is to be post-tensioned prior to the application
of concrete to ensure unifornity of stress throughout the |Iength of each
nmenber .

.6.5.4 Strengt h Requi rement

As an exception to the requirenents of ASTM Cl1089, provide poles that are

naturally cured to achieve a 28-day conpressive strength of 48.23 MPa 7000
psi. Poles nust not be subjected to severe tenperature changes during the
curing period.

.6.5.5 Shaft Preparation

Provi de conpl eted prestressed concrete pole shaft with a hard, snoot h,
nonporous surface that is resistant to soil acids, road salts, and attacks
of water and frost, and nmust be clean, snooth, and free of surface voids
and internal honeyconbing. Do not install poles within 15 days of
manuf act ur e.
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6.6 Brackets and Supports

ANSI C136.3, ANSI C136.13, and ANSI C136.21. Provide pole brackets that
are not less than 31.75 mm 1 1/4 inch[ gal vani zed steel pipe][ al um nunj
secured to pole. Slip-fitter or pipe-threaded brackets nay be used, but
brackets must be coordinated to |lum naires provided, and brackets for use
with one type of lumnaire nmust be identical. Brackets for pole-nounted
street lights nust correctly position lum naire no | ower than mounting
hei ght indicated. Mount brackets not |ess than 7320 mm 24 feet above
street. Provide special nountings or brackets as indicated and of neta
which will not pronote gal vanic reaction with |um naire head.

.6.7 Pol e Foundati ons

Provi de anchor bolts consisting of a steel rod with a m nimmyield
strength of 344.5 MPa 50,000 psi; the top 305 mr 12 inches of the rod nust
be gal vani zed in accordance with ASTM A153/ A153N. Concrete nust be as
specified in Section 03 30 00 CAST-1 N-PLACE CONCRETE and Section 33 71 02
UNDERGROUND ELECTRI CAL DI STRI BUTI ON

.7 EQUI PVENT | DENTI FI CATI ON

.7.1 Manuf acturer's Nanepl ate

Each item of equi pnent nust have a nanepl ate bearing the nanufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous pl ace; the naneplate of the distributing agent will not be
accept abl e.

.7.2 Label s

UL 1598. Luminaires nust be clearly marked for operation of specific
[ ight sources and drivers according to proper |light source type. Note the
followi ng lum naire characteristics in the format "Use Only "

a. Correlated color tenperature (CCT) and col or rendering index (CRI) for
all lumnaires.

b. Driver and di mm ng protocol

Markings related to |ight source type nmust be clear and |located to be
readily visible to service personnel, but unseen from nornal view ng
angl es when |ight sources are in place. LED drivers nust have cl ear
mar ki ngs indicating dimm ng type and indicate proper termnals for the
various outputs.

. 8 FACTORY APPLI ED FI NI SH
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NOTE: This paragraph covers only the basic painting
requi renents for nost electrical equipnent. |nclude
any special finishes for high or |ow tenperatures
and corrosive atnospheres.
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NEVA 250. Provide all lumnaires and |ighting equipnment with
factory-applied painting systemthat as a m ni mum neets requirenents of
corrosion-resi stance testing.
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PART 3 EXECUTI ON

3.

3.

[

1 | NSTALLATI ON

1.1 Lum naires
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NOTE: Require luminaires to be installed per aimng
diagramin applications with directional |um naires,
such as adjustabl e | andscape and tree |ighting,
sports lighting, and wal |l wash applications.
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Install all lumnaires in accordance with the lum naire manufacturer's
witten instructions. Install all lumnaires at |ocations and hei ghts as
i ndi cated on the project plans. Level all lumnaires in accordance to
manufacturer's witten instructions.[ Aimall lumnaires in accordance

with aimng diagram]
3.1.2 LED Drivers

Provide LED drivers integral to lunminaire as constructed by the
manuf act urer.

[3.1.2.1 Renote LED Drivers

Locate Renote LED Drivers within the maxi mum di stance all owed to reduce
voltage drop. Do not |ocate renpote LED drivers further fromthe |ight
source than specified by the manufacturer. Locate renpote LED drivers in
dry, well-ventilated, and accessible location, or in accessible |P68-rated
encl osure. Provide separate conpartnments for Class 2 wiring connections
and for Class 1 wiring connections. Separation nust be barrier-type
within the sane box or separate boxes with close connector conduit
fittings. Field connections nust be inside housing or junction box or
secured by a quick di sconnect wire connector suitable for wet-1location

Renote LED drivers nust be electronically grounded in accordance with
NFPA 70.

113.1.3 Fi el d- Appl i ed Painting

3.
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NOTE: Use and coordi nate paint and coating
requirenents with Section 09 90 00 PAINTS AND

COATI NGS when provided in the job. If Section

09 90 00 PAI NTS AND COATI NGS is not provided or when
requi renents are beyond what is specified in Section
09 90 00 PAINTS AND COATI NGS, specify the

requi renents in this paragraph
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Provide field applied painting for lumnaire type | ]. Paint lighting
equi prent as required to match finish of adjacent surfaces or to neet the

i ndi cated or specified safety criteria. Provide painting as specified in

Section 09 90 00 PAINTS AND COATI NGS.

1.4 Whod Pol es
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Pol e hol es nust be at least as large at the top as at the bottom and nust
be | arge enough to provide 100 mr 4 inches of clearance between the pole

NOTE: Poles set in swanpy or rocky soil wll
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirenents for these and

ot her unusual soil conditions.

Del ete setting information for pole |engths not
required.

and the side of the hole.

a.

Setting depth: Provide pole setting depths as follows:

Length of Pole (nmm

Setting in Soil (mm

6100 1575
7625 1575
9150 1575
10675 1830
12200 1830
13725 1985
12250 2135
16775 2285
18300 2440

Length of Pole (feet)

Setting in Soil (feet)

20 5.0
25 5.5
30 5.5
35 6.0
40 6.0
45 6.5
50 7.0
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55 7.5

60 8.0

3.

3.

3.

b. Soil setting: "Setting in Soil" depths nust apply where pole holes
are in soil, sand, or gravel or any conbination of these.[ At
corners, dead ends and other points of extra strain, poles 12,200 mr
40 feet long or nore nust be set 150 mr 6 inches deeper. ]

c. Setting on sloping ground: On sloping ground, neasure the depth of
the hole fromthe [ow side of the hole.

d. Backfill: Tanp pole backfill for the full depth of the hole and nound
the excess fill around the pole.

1.5 Concrete Pol es
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NOTE: Poles set in swanpy or rocky soil wll
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirenents for these and

ot her unusual soil conditions.
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Install according to pole manufacturer's instructions.

1.6 Fi ber gl ass Pol es
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NOTE: Poles set in swanpy or rocky soil wll
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirenents for these and

ot her unusual soil conditions.
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Install according to pole manufacturer's instructions.

1.7 Al um num and St eel Pol es
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NOTE: Poles set in swanpy or rocky soil wll
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirenents for these and

ot her unusual soil conditions.
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Provi de pol e foundations with gal vani zed steel anchor bolts, threaded at
the top end and bent 90 degrees at the bottom end. Provide ornanental
covers to match pol e and gal vani zed nuts and washers for anchor bolts.
Concrete for anchor bases, polyvinyl chloride (PVC) conduit bells, and
ground rods nust be as specified in Section 03 30 00 CAST-| N PLACE
CONCRETE and Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON
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3.

3.

Thor oughl y conpact backfill with conpacting arranged to prevent pressure
bet ween conductor, jacket, or sheath and the end of conduit ell. Adjust
pol es as necessary to provide a permanent vertical position with the
bracket armin proper position for lumnaire location.[ After
installation, paint exposed surfaces of steel poles with two finish coats

of [ exterior oil paint of a color as indicated][ alum numpaint]. Instal
according to pole manufacturer's instructions. Alterations to poles after
fabrication will void manufacturer's warranty and is not all owed.]

.1.8 Pol e Setting

[Set pole to depth as indicated. ][Poles in straight runs nust be in a
straight Iine. Dig holes large enough to permt the proper use of tanpers
to the full depth of the hole. Place backfill in the hole in 150 mr 6 inch

maxi mum | ayers and thoroughly tanmp. Place surplus earth around the pole
in a conical shape and pack tightly to drain water away.]

1.9 Li ghting Controls

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

NOTE: Include a version of Section 25 05 11
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS
edited specifically for the Iighting control system
where a control systemis specified.
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Refer to Section 25 05 11.[ ] CYBERSECURI TY FOR FACI LI TY- RELATED
CONTROL SYSTEMs for additional lighting control installation requirenents.

.1.9.1 Phot osensor s

Ai m phot osensor accordi ng to nanufacturer's recommendations.[ Mount
sensor on or beside each lum naire when switch is provided in cast
weat her proof al umi num housing with swivel arm][ Set adjustable w ndow
slide for [ ] lux footcandl es photosensor turn-on.]

.1.9.2 Moti on Sensors

Locate sensors in accordance with the manufacturer's reconmendati on

Locate sensors to achi eve coverage of areas as indicated on project

pl ans. Coverage patterns nust be derated as recomended by nmanufacturer
based on mounting hei ght of sensor and any obstructions such as trees. Do
not use gross rated coverage in manufacturer's product literature.

.1.10 Groundi ng

Ground noncurrent-carrying parts of equi pnent including[ netal poles,]

| um naires, mounting arns, brackets, and netallic enclosures as specified
in Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON. Where copper
groundi ng conductor is connected to a netal other than copper, provide
specially treated or lined connectors suitable for this purpose.

2 FI ELD QUALI TY CONTRCL

2.1 Test s
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NOTE: Coordi nate commi ssioning requirenents with
Section 01 91 00.15 BUI LDI NG COVWM SSI ONI NG
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Upon conpl etion of installation, verify that equipment is properly
installed, connected, and adjusted. Performinitial operational test,
consisting of the entire systemenergized for 72 consecutive hours w thout
any failures of any kind occurring in the system All circuits nust test
clear of faults, grounds, and open circuits.

.2.1.1 Lighting Control Verification Test

Verify lighting control system and devi ces operate according to approved
sequence of operations. Verification tests are to be conpleted after
conmmi ssi oni ng.

.3 CLOSEQUT ACTIVITIES
. 3.1 Trai ni ng

Provide on-site training to the Oamer's personnel in the operation and
mai nt enance of lighting and lighting control system Provide training
that includes calibration, adjustnment, troubleshooting, naintenance,
repair, and repl acenment.

.3.1.1 Mai nt enance Staff Training

Submit a Maintenance Staff Training Plan at |east 30 cal endar days prior
to training session that describes training procedures for Oaner's
personnel in the operation and nmai ntenance of |ighting and |ighting
control system Provide on-site training which denonstrate full system
functionality, assigning schedules, calibration adjustnents for |ight

| evel s and sensor sensitivity, integration procedures for connecting to
third-party devices, and manual override including infornmation on
appropriate use. Provide protocols for troubl eshooting, maintenance,
repair, and replacenment, and literature on avail abl e system updates and
process for inplenmenting updates.

.3.1.2 End- User Trai ni ng

Submit a End-User Training Plan at |east 30 cal endar days prior to

trai ning session that describes training procedures for end-users on the
[ighting control system Provide denonstration for each type of user
interface. Provide users with the curfew schedule as currently
conmi ssi oned, including conditional progranm ng based on astronomc tine
clock functionality. Provide users with the correct contact information
for maintenance personnel who will be available to address any lighting
control issues.

-- End of Section --
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