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SECTION 12 59 00

SYSTEMS FURNI TURE
08/17, CHG 1: 08/18
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NOTE: This guide specification covers the
requi renents for systenms furniture which include
panel s, workstations and conponents.

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

Renove i nformation and requirenments 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 R I R S R R R R R S I R R R R R R R S R R R

PART 1 GENERAL

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: Various provisions of this guide
specification nay be irrelevant to or in conflict
with the requirenents of any given project. This
specification should be carefully edited to fit the
needs of each specific application. Portions nust
be deleted, if not applicable, and additiona
material inserted where necessary to adequately
del i neate requirenents. Brackets and bl anks

i dentify provisions which involve alternates; the
editor nust select and/or insert the appropriate

requi renents.
B R 2 R R R
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1.1 REFERENCES
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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 organi zation, 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.

AVERI CAN FOREST FOUNDATI ON ( AFF)

ATFS STANDARDS (2015) Anerican Tree Farm System St andards
of Sustainability 2015-2020

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI 797.1 (2015) Safety G azing Materials Used in
Bui | di ngs - Safety Performance
Speci fications and Met hods of Test

AVERI CAN SOC| ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90.1 - IP (2019) Energy Standard for Buil dings
Except Low Ri se Residential Buildings

ASHRAE 90.1 - Sl (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

ASTM | NTERNATI ONAL (ASTM
ASTM C423 (2023) Sound Absorption and Sound

Absorption Coefficients by the
Rever berati on Room Met hod

ASTM C1048 (2018) Standard Specification for
Heat - Strengt hened and Fully Tenpered Fl at
G ass

ASTM E84 (2023) Standard Test Method for Surface

Burni ng Characteristics of Building
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Material s

ASTM E290 (2022) Bend Testing of Material for
Ductility

Bl FMA | NTERNATI ONAL ( BI FMA)
ANSI / Bl FVA M7. 1 (2011; R 2016) Test Method for Determ ning
VOC Em ssions from O fice Furniture

Systens, Components and Seating

ANSI / Bl FMA X5. 5 (2014) Anerican National Standards For
O fice Furnishings -Desk Products

ANSI / Bl FMA X5. 6 (2016) Anerican National Standards For
O fice Furni shings -Panel Systens

CSA GROUP ( CSA)
CSA Z809- 08 (R2013) Sustai nabl e Forest Managenent
FOREST STEWARDSHI P COUNCI L ( FSC)

FSC STD 01 001 (2015) Principles and Criteria for Forest
St ewar dshi p

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA WD 1 (1999; R 2020) Standard for General Col or
Requi renents for Wring Devices

NEVA WD 6 (2021) Wring Devices Dinensions
Speci fications

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 101 (2021; TIA 21-1) Life Safety Code

NFPA 265 (2023; ERTA 1 2023) Standard Met hods of

Fire Tests for Evaluating RoomFire G owth
Contribution of Textile or Expanded Vinyl
Wal | Coverings on Full Height Panel s and
Wal | s

PROGRAMVE FOR ENDORSEMENT OF FOREST CERTI FI CATI ON ( PEFC)

PEFC ST 2002: 2013 (2015) PEFC International Standard Chain

of Custody of Forest Based Products
Requi renent s

SCI ENTI FI C CERTI FI CATI ON SYSTEMS ( SCS)

SCs SCS d obal Services (SCS) | ndoor Advantage
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1.

SUSTAI NABLE FOREST | NI TI ATI VE ( SFI)

SFI 2015- 2019 (2015) Standards, Rules for Label Use,
Pr ocedur es and Cui dance

TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)

Tl A-568. 2 (2018d) Bal anced Twi sted-Pair
Tel econmuni cati ons Cabling and Components
St andar ds

TI A- 569 (2019e; Add 1 2022) Tel econmuni cati ons

Pat hways and Spaces
U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef fi ci ency Labeling System ( FEMP)

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

36 CFR 1191 Americans with Disabilities Act (ADA)
Accessibility @uidelines for Buildings and
Facilities; Architectural Barriers Act
(ABA) Accessibility Guidelines

UNDERWRI TERS LABORATORI ES (UL)

UL 723 (2020) UL Standard for Safety Test for
Surface Burning Characteristics of
Buil ding Materials

UL 1286 (2022; Reprint Aug 2023) UL Standard for
Safety O fice Furnishings

UL 2818 (2022) GREENGUARD Certification Program
For Chemi cal Eni ssions For Building
Mat erial s, Finishes And Furni shings

2 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal 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
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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 submttals
requi red as proof of conpliance for sustainability
@Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.
Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

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

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 Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detail Drawings; C[, [ 11
SD- 03 Product Data
Warranty; C[, [
Wor kst ati ons
Power and Communi cati ons
Conmuni cat i ons
Recycl ed Content for system furniture components; S

Energy Star Label for Task Lighting; S

SD- 04 Sanpl es

Wrkstations; G, [ 1]
Mock-up; C[, [ 1]
Sanpl es

SD-06 Test Reports
Sel ected Conponents; G, [ 11
Panel Acoustics; C[, |

Fire Safety; ¢, |

SECTION 12 59 00 Page 8



El ectrical System C[, |
SD-07 Certificates
Wor kst ati ons
[ Certified Sustainably Harvested door panels; S
] SD-10 Operation and Mai ntenance Data
Assenbly Manuals; ¢, [ 11
Mai nt enance Manuals; ¢, [ 11
G eaning; ¢, |
El ectrical System; G, [ 11
Mai nt enance Agreenents
Installation; G
1.3 CERTI FI CATI ONS
[1.3.1 Certified Sustainably Harvested Wod

Provi de wood door panels certified as sustainably harvested by

FSC STD 01 001, ATFS STANDARDS, CSA Zz809-08, SFI 2015-2019, or other
third party programcertified by PEFC ST 2002: 2013]. Provide a letter of
Certification of Sustainably Harvested Wod signed by the wood supplier
Identify certifying organization and their third party program nane and

i ndi cate conpliance with chain-of-custody program requirenents. Submt
sust ai nabl e wood certification data; identify each certified product on a
line item basis. Provide current product certification docunentation from
certification body. Submt copies of invoices bearing certification
nunbers.

1]1.3.2 I ndoor Air QualityCertifications
1.3.2.1 Ofice Furniture Systens and Seating

Provi de products certified to nmeet indoor air quality requirenents by
UL 2818 (Greenguard) Gold, SCS d obal Services Indoor Advantage CGol d
ANSI /Bl FMVA M7. 1 Certification or provide certification by other
third-party programthat products meet the requirenents of this Section
Provi de current product certification docunentation fromcertification
body. Wen product does not have certification, provide validation that
product neets the indoor air quality product requirenents cited herein.

1.4 QUALITY ASSURANCE

1.4.1 Ceneral Safety
Provi de workstation products free of rough or sharp edges. [Provide panel
supported conmponents with a positive, integral |ocking device which
secures components wi thout the use of additional screws or clanmps to

prevent the conmponents from being accidentally pulled or knocked off the
panels.] [ Provide desk-based workstation conmponents with an option for a

SECTION 12 59 00 Page 9



positive, integral |ocking device that secures conponents to the base
units.]

4.2 Fire Safety

Conponents must neet requirenents for flame spread and snoke devel oprent
as specified by NFPA 101 except as follows. Conduct testing in accordance
with either ASTM E84 or UL 723 on the entire assenbl ed panel of the worst
case (nmost comnbustible) comnbination of fabric and interior construction.
In addition, fabric nmust nmeet the requirenments of NFPA 265. Do not exceed
[[25 for Class A] [75 for Class B] [200 for Class C]] for panel flane
spread and 450 for Cass A B and C panel snoke devel oprent

4.3 El ectrical System

Task lights are required to be UL listed and installation of task lighting
must neet the requirements of NFPA 70. The electrical system nust neet
the requirenents of UL 1286. Submit three sets of electrical system
manual s describing the functions, configuration, and nai ntenance of the

el ectrical system (power [, conmunications] [, data]). This material may
be included in the Assenbly or Miintenance manuals at the Contractor's
option.

4.4 Det ai | Dr awi ngs

Submit detail drawi ngs show ng conmuni cations, electronic data processing
(EDP) and | ocal area network (LAN); l|ocations may be provided as a
separate submittal fromremai ning workstation drawi ngs. Provide draw ng
requi renents, which are the furniture manufacturer's responsibility, as a
single submittal. Provide electronic drawings to the user for future
re-configuration in the software package requested by the user. Include
in the electronic drawings all nodifications made during installation. As
a mnimm submt the foll ow ng:

a. Overall reference drawi ngs: Draw ngs showi ng workstation | ocations
and overall plan viewwithin each floor in a scale of [1:400 (1/16
inch =1 foot) 1/16 inch = 1 foot] [1:200 (1/8 inch = 1 foot) 1/8 inch
= 1 foot]. Layouts nust reflect field verified conditions and clearly
illustrate the overall space planning concept and intent.

b. Installation drawi ngs: Draw ngs show ng workstations, panels,
conponents, and plan view within each floor. Identify workstations by
wor kstation type; subnmit draw ngs show ng the proposed workstation
installation at a scale of 1:100 (1/4 inch = 1 foot) 1/4 inch = 1 foot,
unl ess ot herwi se specified. Installation drawings rmust reflect field
verified conditions.

c. Wrkstation elevations: D nensioned workstation el evations show ng
each type of workstation with panel frame configurations and al
conponents identified with manufacturer's catal og nunbers. Draw
el evations at 1:50 (1/2 inch =1 foot) 1/2 inch = 1 foot scale.

d. Panel draw ngs: Panel draw ngs show ng | ocations and critica
di mensions fromfinished face of walls, colums, panels, including
cl earances and aisle widths. Key assenblies to a | egend which
i ncl udes width, height, configuration and conposition of frame covers
finishes and fabrics (if different selections exist within a project),
power or nonpower, connectors and wall nount hardware. Coordi nate
panel placement with [ocation of electrical, voice/date LAN, [
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SIPRNet,][ NI PERNet,] nechanical and fire protection fixtures.
Drawi ngs rmust reflect field verified conditions.

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: NOTE TO | NTERI OR DESI GNER for "e. Electrical
Drawi ngs": Coordinate with electrical engineer the
furniture wiring configuration, receptacle
gquantities, and receptacle |locations for conpliance
wi th ASHRAE 90.1 autonatic receptacle control

requi renents.

NOTE TO ELECTRI CAL ENG NEER for "e. Electrica

Drawi ngs": Provide a separate set of electrical
drawi ngs for furniture coordination identifying

swi t ched/ unswi tched supply circuits, furniture
wiring configuration(s), swtched/ unsw tched
furniture line voltage conductors,

swi t ched/ unswi t ched receptacles (or specifically
which furniture |ine voltage spade to which each
receptacle is connected), and receptacle |ocations.
Recomend nami ng drawi ng series "EF' for "Electrica
Power - Furnishings". Coordinate furniture wring
configurations, receptacle quantities, and
receptacle locations with the interior designer and
this specification. Consult UFC 3-520-01 for
systenms furniture power guidance. Were shared
neutrals are used, provide oversized neutrals to
mat ch the harness configuration and bal ance | oads
between circuits and phases. A single circuit mnust
not serve nore than four (4) cubicles under any

ci rcumnst ances.

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

f.

El ectrical draw ngs: Draw ngs showi ng power provisions including type
and | ocation of feeder conponents (service entry poles, base or
ceiling feeds), activated power receptacles and other electrica
conponents. Wring configuration (circuiting, switching, internal and
external connections) identified and a | egend provided as applicabl e.
Identify which receptacles in typical furniture configurations will be
connected to controlled building power circuits as applicable to neet

[ ASHRAE 90.1 - I P][ASHRAE 90.1 - SI] requirenents. Coordinate with

el ectrical draw ngs.

Wre managenent capacity draw ngs.

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: NOTE TO I NTERI OR DESI GNER for "g/h/il/j.
Conmmmuni cati ons Drawi ngs": Coordinate with

conmuni cati ons designer the quantity, types,

| ocations, and m ni nrum separations of communications
outlets.

NOTE TO COVMUNI CATI ONS DESI GNER for "g/hl/ilj.
Conmuni cati ons Drawi ngs": Provide a separate set of
conmuni cati ons drawi ngs for furniture coordination
identifying quantity, types, locations, and m ni num
separati ons of conmunications outlets. Recomend
nam ng drawi ng series "TF" for "Tel ecomuni cations -
Furni shings". Consult UFC 3-580-01 for furniture

SECTION 12 59 00 Page 11



1

conmuni cati ons gui dance.

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

g. Comuni cati on draw ngs showi ng tel ephone provisions: Draw ngs
i ndicating the type and | ocation of feeder components and
conmuni cations jacks with wiring configuration identified where
appl i cabl e.

h. Communi cati on draw ngs showi ng el ectronic data processi ng provisions:
Drawi ngs indicating the type and | ocation of feeder conponents,
conmuni cati ons jacks, or accessories with wiring configuration
identified where applicable.

i. Communication drawi ngs showi ng | ocal area network provisions:
Drawi ngs indicating the type and | ocation of feeder conponents and
data jacks with extra ports for future expansion with wiring
configuration identified where applicable.

j . Communications drawi ngs indicating the TIA-568.2 pin/pair assignnment
that will be used for comruni cations outlet as coordinated with the
COR.

k. Reflected ceiling plan for projects specified with power poles.

I. Drawings indicating cabling is protected at all transition points, and
that nmetallic separation is provided between tel econmuni cati on and
power wiring in the utility colums and systens furniture track in
accordance with TI A-569 and NFPA 70.

5 DELI VERY, STORAGE, AND HANDLI NG

R R R I R I R I R R I R R R I R I I R I R R I R R R I R R I R O O O

NOTE: Materials with high short-term eni ssions

i nclude, but are not limted to: adhesives, seal ants
and gl azi ng conpounds (specifically those with
petrochem cal vehicles or carriers); paint, wood
preservatives, and finishes; control and/or
expansion joint fillers; hard finishes requiring
adhesive installation; gypsumboard (with associated
finish processes and products); and conposite or

engi neered wood products with formal dehyde bi nders.
Absor bent systens furniture includes, anong others,
fabric-covered conponents.

R R R R I R I R R I R R R I R R R R I R R I R R R R I R R I R O O

Del i ver conponents to the jobsite in the manufacturer's original packagi ng
with the brand, itemidentification, and project reference clearly

mar ked. Renove furniture from packagi ng and store in an unoccupi ed, dry
location that is ventilated. Provide storsge that is free fromdirt and
dust, water, and other contami nants, and that permts easy access for

i nspecti on and handl i ng.

.6 WARRANTY

Warrant the systens furniture for a mnimmperiod of [12 years][lifetine]
with the follow ng exceptions: fabrics and other covering materials, and
paper handling products for 3 years, LED drivers/power supplies for 5
years, and el ectromagnetic ballasts for [2][3] years. Warranties nust be
signed by the authorized representative of the manufacturer. Present

SECTION 12 59 00 Page 12



warranties, acconpani ed by docunent authenticating the signer as an

aut hori zed representative of the guarantor, to the Contracting O ficer
upon the conpletion of the project. Guarantee that the workstation
products and installation are free fromany defects in material and

wor kmanship fromthe date of delivery. Submit two copies of the warranty.

1.7 VAl NTENANCE AGREEMENTS

IR R R R R R R E R R R R R R R R R E R E R R EE R E RS R EREEEREREEEREEEREREEEEEEEREEEREEREREEEREEREEEERI

NOTE: Mai ntenance agreenents are standard practice
in the building industry. Under a green | ease, when
the custoner no |onger requires the use of the
particul ar product or requires an updated nodel, the
manufacturer is obligated to reclaimit and
refurbish it or disassenble it for recycling as
appropriate. Coordinate with Section 01 33 29
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG

R R R I R R I R R R I R R I R R I R I R R I R R R R I R R I R O O

Collect information fromthe manufacturer about [naintenance agreenent]
[green | ease] [take back progran] options, and submt to Contracting
Oficer. Submt documentation that includes contact informtion, sumary
of procedures, and the linitations and conditions applicable to the
project. Indicate manufacturer's conmtnent to reclaimmaterials for
recycling and/or reuse and avoid |landfilling and burning reclai ned
materials. Wien such a service is not available through a manufacturer

| ocal recyclers should be sought after to reclaimthe materials.

PART 2 PRODUCTS

2.1 VATERI ALS

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: Use materials with recycled content where
appropriate for use. Verify suitability,
availability within the region, cost effectiveness
and adequate conpetition before specifying product
recycled content requirenments. A resource that can
be used to identify products with recycled content
i s the "Conprehensive Procurenent Guidelines (CPQ™"
page within the EPA's website at http://ww. epa.gov.
Q her products with recycled content are al so
accept abl e when neeting all requirenents of this
speci fication.

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

Provi de System Furniture Conponents with a m ni mum of 55 percent recycled
content. Provide data identifying percentage of recycled content for
system furniture conponents.

Provide certification of indoor air quality for Office Furniture Systens
and Seati ng.

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: Adjustnents to workstations and workstation
conponentry such as hei ght adjustable work surfaces
and storage design rmust be made when ADA- ABA
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2.

2.

conformance within the workstation is required.

Consi der the use of existing reconditioned systens
furniture when appropriate. The aesthetics and
function of all conponetry within this specification
nmust be conpati bl e.

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

2 SYSTEM DESCRI PTI ON
2.1 Wor kst ati ons

Thi s specification establishes the nminimumrequirenents for the
acquisition and installation of a conplete and usabl e system of

wor kst ati ons composed of panels, freestanding work surfaces or base units,
supporting components, electrical hardware, communications, speci al

el ectrical features, and accessories. Provide workstation requirenents
and configurations in accordance with the furniture | ayout and typica

wor kst ation types shown in drawi ngs and specified herein. Provide
conponents and hardware from a single nanufacturer that are standard
products as shown in the nost recent published price lists or anmendnents.
Proposed product must be part of the manufacturer's current line with no
intent to discontinue within two years. Subnit conmplete listing of
part/nodel nunbers for all components to be provided, including names and
codes of components referenced on updated drawi ngs. Provide electrica
conponents froma single nanufacturer to the extent practicable (different
types of conponents may be of different nanufacturers, but all units of a
gi ven component must be froma single source). Confornmance with NFPA 70,
UL 1286, NFPA 101, and 36 CFR 1191 is required. Coordinate the work of
this section with that to be perforned under other sections. This
specification nay include itens which are not manufactured by the
furniture manufacturer; provide any such itenms under this section. Submt
two conplete sets of certificates attesting that the proposed workstation
neets specified requirenents. Date the certificate after the award of the
contract, include the name of the project, and list specific requirements
being certified.

. 2.2 Sanpl es

Submit sanples as required to obtain final approval. The CGovernnent
reserves the right to reject any finish sanples that do not satisfy the
technical or color requirements. Wrk can not proceed w thout sanmple
approval in witing fromthe Contracting Oficer. Submt four sets of the
finish sanples |isted bel ow

a. Panel, tackboard and overhead door fabric. M nimn 150 by 150 nr 6 by
6 inches with | abel designating the manufacturer, pattern, col or
fiber content, fabric width, fabric weight, fire rating, and use
(panel and/or tackboard).

b. W rkstation conponent finishes. Mninmur 60 by 75 mr 2-1/2 by 3 inches
wi th | abel designating the manufacturer, material conposition,
t hi ckness, color, and finish.

c. Personal Task lights (Not overhead task lights).

d. Panel glazing. dazing sanples with | abel designating the nmateria
and safety ratings.

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: Limt nock-up requirenent to sizeable
projects involving at |least 10 workstations or as
requi red for individual 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

2.3 Mock- up

Submit a Mock-up of an actual workstation reflecting approved fini shes and
fabrics. Locate the nmock-up installation at [the |oca

deal ershi p] [ approved off-site | ocation]] ]. Do not order product for
the project until the nock-up has been approved. Submt manufacturer's
product and construction specifications which provide technical data for
furniture system and conponents specified, including task |ighting and
illumnation performance information. |Include adequate information in the
literature to verify that the proposed product neets the specification
Revi ew of the nock-up may result in adjustnments to the product, |ayout and
finishes. The approved nock-up can be used in installation

.2.4 Aternate Design

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: M nor differences exist anmong different
manuf acturer's product. This paragraph pertaining
to an "alternate design" was witten to not exclude
a manufacturer when an equally acceptabl e solution
i s proposed.
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Manuf acturers who are unable to provide workstations that conform exactly
to the furniture layouts and typical workstation types shown in the
contract drawi ngs, may submit alternate designs for consideration by the
Contracting O ficer. Aternate designs nust neet or exceed the follow ng
criteria. Alternate designs that are subnitted but do not neet these
criteria will be rejected. 1In the alternate design provide workstations
and conmponents of the same basic size and configurati on shown, with only
the sizes of the individual conponents within the workstation changed to
neet the standard product of the manufacturer or site conditions.

.2.4.1 Conponent Requi renents

Provi de the types of conponents or elenments as shown on the draw ngs and
as specified in PART 2 PRODUCTS of this specification. Do not reduce the
storage capacity, nunber of workstations accommodated, wi dth of aisles, or
wor kst ation configuration.

.2.4.2 Wring Configuration

Provide alternate configurations that support the circuiting and
connection capabilities identified under the provisions pertaining to
power distribution of paragraph POAER AND COVMUNI CATI ONS. Cenerally any
alternate will be acceptable which involves only a variation in size or
gquantity that exceeds the specified configuration

. 2.5 Per f or mance Requi renents

Panel s, franmes and frame covers, connection system work surfaces,
pedestal s, shelf units, overhead door cabinets, lateral files, |ocks,
accessories, and m scel | aneous hardware must nmeet testing as specified.
| SO 9001 certified manufacturers may performin-house testing.
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Manuf acturers not 1SO 9001 qualified will be required to produce testing
by an i ndependent testing |aboratory. Conponent specific requirenents are
listed in appropriate paragraphs.

2.2.5.1 Sel ect ed Conponents

Wor kst ation conformance to ANSI/BI FMA X5.5 and ANSI/BIFVA X5.6 is required
with the follow ng exceptions: Panels, or panel supported conponents
conformance to ANSI/BIFVA X5.6 is required. Representative itens will be
sel ected for testing based on worst case situations (i.e., the deepest and
wi dest work surface or shelf). Performthe keyboard drawer or shelf test
applying a 19 kg 50 Ib load to the center of the keyboard shelf for a
period of 5 minutes. Any |loosening of attachnents or damage to the
operation of the drawer or shelf will be cause for rejection.

2.2.5.2 Panel Acoustics

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: Consi der using non-acoustical panels when
storage units cover nore than half of the pane
surface as the acoustical advantage is |lost and the
non-acoustical unit is |ess expensive.

Acousti cal performance ratings shoul d be based upon
the workstation design. Wile NRC and STC rati ngs
contribute to overall acoustical perfornmance, the
acoustical role of panels is relatively minimal in
the overall environnent when conpared to sound
absorptive properties of other finish surfaces.
Most nmj or nmanufacturers do not conply with the

hi gher 0.80 NRC and 24 STC without providing their
nore costly high perfornance panels. The desi gner
must determine if the additional acoustica
performance is worth the added cost to the

Gover nent .

Del ete paragraph if acoustical panels are not
required.
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Provi de acoustical panels with a m ni mum noi se reduction coefficient (NRC
of [0.65] [0.80] [ ] when tested in accordance with ASTM C423 and a

m ni mum sound transfer coefficient (STC) of [14] [20] [24] [26] | ]
when tested in accordance with ASTM E290. Conduct the test on the entire
assenbl ed panel, full face area (the conplete core, adhesive, decorative
fabric, frane and joining components).

2.2.5.3 Panel d azing
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NOTE: Curved gl azed panel s shoul d not be specified
since nost products utilize an acrylic gl azing.
Acrylic glazing is not acceptable since it does not
neet flame spread and snoke devel oprment requirenents.

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

Tenmpered gl ass must conformto ANSI 797.1 and ASTM C1048, Kind FT,
Condition A, Type |, [COass 1 Transparent] [Cass 3 - Light reducing,
tinted or translucent].
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2.6 Pattern and Col or

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 reference in Section 09 06 00
SCHEDULES FOR FI NI SHES or drawi ngs for all itens
requiring a finish color. This includes, but is not
limted to, the following itens: Wrk Surfaces,
Storage Units, Tackboards, Erasable Marker Boards,
Signage, Slat Tile, Panels, Panel Frames, Screens,
Connectors, Trimand Accessories. Specify finish of
both si des of panels.

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 pattern and col or of finishes and fabrics for panel systens,
conponents, and trim/[in accordance with Section 09 06 00 SCHEDULES FOR
FI Nl SHES] [as shown on the draw ngs] [ ].

3 SYSTEMS FURNI TURE
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NOTE: A term sonetines used for the main run of
panel s distributing the power and data throughout
the systemis spine wall. For the purpose of this
speci fication, panel systens conprehensively include

un- power ed, powered, and spine wall panels.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

3.1 Panel System Conponents

Supply aaccessories and appurtenances for a conpletely finished pane
assenbly with the system Provide a system capable of structurally
supporting cantilevered work surfaces, shelves, files, overhead cabinets,
and ot her conponents in the configurations shown on the draw ngs plus nore
than one fully | oaded conponent per panel per side. Provide panels that
are[tackabl e][or][capabl e of acconmopdati ng fabric covered tackboards, ]
[acoustical,] [stackable with a system capable of |owering or raising the
overal | panel assenbly height at horizontal connections by renoving or
addi ng panel -frames on-site w thout disturbing adjacent panel conponents,]
[ segmented as designated on the drawings]. [Segnments will be field
renovabl e from both sides of the panel]. [Provide capability for

wor ksurfaces to attach to the panels in 25 - 50mr 1 - 2 inch
increnents.] [Provide a spine wall systemwhere electrical and data
managenent will be easily accessible by renovable wall covers that can be
renoved whil e workstation conponents are still attached. [Cables nust be
laid in the system not threaded through the frame.]] Provide a pane
systemthat is available in a variety of nom nal w dths and hei ghts as
desi gnated on the drawi ngs. Measure heights fromthe finished floor to
the top of the panel. Supply powered and nonpowered panels that are
conpatible in height. Coordinate panel heights with the HVAC and

el ectrical designs. [Mnimmpanel thickness is 76 mr 3 inches thick.]
[Systemto have 100 percent off-nodul ar capability with no defacenent of
any el enent caused by conmponents when used in an off-nmodul ar application
Uni que panel frames nust not be required for of f nodul ar connections.]
Submit three sets of Assenbly Manual s describing assenbly and
reconfiguration procedures.

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: Specify a finish and fabric for applicable
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itenms. Include fabric content, for exanple: 50
percent Nyl on, 50 percent Wbol. The designer nust
verify that fabric content, pattern, and col or
specified are not proprietary and that severa
manuf acturers can provide a simlar product.

Filler trimincurs added cost.

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

.3.2 Panel Fi ni shes

Provide panels in the follow ng options: [safety glazed,] [open frane,]
[tackabl e fabric,] [acoustical fabric,] [wood veneer,] [marker surface,]
[paint,] [slat tile,] [perforated netal,] | ]. [Frane covers may have
different options on either side of the frane.] Exposed panel trimto
have a [factory baked enanel or epoxy powder] [wood] finish. [Filler trim
will either match the panel trimor be fabric covered to match the panel
fabric.] [Do not provide filler trim] Provide each fabric-faced pane
with a seanless width of fabric stretched over the entire face of the
panel . The fabric color throughout the installation nmust be consistent.
Curved panels may use adhesives on curved sections. Attach the fabric
securely and continuously along the entire perimeter of the panel and
all ow for easy renoval and replacenent in the field (with the exception of
curved panels). Fabric nmust be factory installed with | ] pane

fabric content.2.3.3 Raceways

Provi de raceways and covers as an integral part of the panel whether
power ed or nonpowered. Magnet hel d base covers will not be accepted.

.3.4 Leveling i des

Provi de precise alignnment of adjacent panels and include |eveling glides
to conmpensate for uneven floors. Provide quantity and |ocation of

| eveling glides as reconrended by the manufacturer. A minimumr 19 mr 3/4
i nch adj ustnment range is required.

3.5 Connection System
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NOTE: Delete "...connection of 2 panels for setting
the panels at any angle" if not required. This
connection limts sources.
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Provi de connectors which accommpdate a variety of configurations as

i ndi cated on the drawings to include: a straight Iine connection of 2
panel s (180 degrees), corner connection of 2 panels (90 degrees), T
connection of 3 panels (90 degrees), cross connection of 4 panels (all 90
degrees),[ angle connection of 2 panels (120 degrees),][ and a connection
of 2 panels for setting the panels at any angle]. Provide tight
connections with continuous visual and acoustical seals. Plastic, painted
nmetal, fabric or wood finish connections are required to match system
Provi de connector systemthat allows renpval of a single panel within a
typi cal workstation configuration, w thout requiring di sassenmbly of the
wor kstation or renoval of adjacent panels. Provide for connection of
simlar or dissimlar heights to include trimpieces to finish the exposed
edge. Right angle (90 degree) connections between panels nmust not
interfere with the capability to hang work surfaces and ot her components
on any adj acent panel. Provide, as required, the continuation of

el ectrical and conmmuni cations wiring within workstations and from
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wor kstation to workstation. Filler posts nust be level with the top rail
.3.6 Wal | Mount ed Panel s

Use wal | - mount comnponents when it is necessary to attach panels or
vertical panel-frane assenblies to the building walls. Provide structura
support for wall panels as required. Panels and other systems furniture
conponents are not be wall mounted unless they are included in the
ori gi nal design.

.3.7 d azed Panel Inserts

Provi de safety gl ass glazed panel inserts in accordance with ANSI Z97.1
and ASTM C1048. Acrylic glazing will not be accepted.

.3.8 Door Panel s

Provi de door panels with a rigid netal frame with rails, a threshold, and
a [wood] [lam nate] [safety glazed] [ ] clad door adaptable to either
hand swing. Allow for a 810 mr mninum 32 inch clear opening. |nclude
connectors, hinges, and [brushed chronme] [epoxy powder] [baked enanel]
fini shed ADA conpliant door knob or handl e.

.3.9 Sli di ng Doors

Attach sliding or rolling doors to the panel as shown on the draw ngs.
Provi de doors that the direction in which the door slides can be changed
inthe field. Supply [translucent]] ] door in same width or w der
than the opening to be covered. Provide door pulls for each side of
door. Door frame to match the panel frane col or

.4 DESK- BASED SYSTEM

Supply accessories and appurtenances for a conpletely finished desk-based
assenbly within the system Provide a desk-based systemthat is
free-standi ng, i ndependent of panel system support and capabl e of
structurally supporting work surfaces, shelves, and other conmponents in

t he configurations shown on the drawi ngs. Provide a variety of nom na
wi dt hs and depths as indicated on draw ngs.

.5 WORK SURFACES
.5.1 Construction

Construct work surfaces to prevent warpage. [Fully support work surfaces
fromthe panels or support jointly by the panels and suppl emental | egs,
pedestal s, or furniture end panels. Use suppl enental end supports only
under work surfaces when the work station configuration does not permt
full support by the panels. Use netal support brackets to support work
surfaces fromthe panels, provide netal-to-netal fitting to the vertica
uprights of the panels, vertically adjustable, to | ock the work surfaces
in place without panel nodifications.] [Support work surfaces with |egs,
pedestal s, or furniture end panels.] Abutting work surfaces rmust line up
closely and be at equal hei ghts when used in side-by-side configurations
in order to provide a continuous and | evel work surface. Provide
pre-drilled holes to accombdate storage conmponents, pedestals and
addi ti onal supports in work surfaces, or drill holes at the job site to
acconmmodate these itenms. Provide work surfaces in sizes and
configurati ons shown on the drawi ngs. Provide work surfaces in nomna
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depths of [ 510 mm 20 inches,][ and ][ 610 mr 24 inches,][ and ][ 760 nmr
30 inches,] plus or mnus 50 m 2 inches, nomnal lengths from 610 to 1830
nmr 24 to 72 inches, and a nom nal thickness from 25 to 45 mr 1 to 1-3/4

i nches. [Provide height adjustable

wor k surfaces from 630 to 1040 mr 25 to 52 inches above the finished floor
with a [crank-based][nechanical][electrical] control.] Provide [corner,]
[peninsula,] [ and ][counter/transaction] work surfaces as shown on the
drawi ngs and i nclude hardware necessary to provide firmand rigid
support.[ Wirk surfaces nmust have 100 percent off-nodul ar capability with
no defacenment of any el ement caused by conponents when used in an

of f-nodul ar application.][ Provide nobile half round table to include
casters of which a mninmum 2 nust be |ocking[, and table nust lock to the
adj acent worksurface].]

.5.2 Fi ni shes

Provide work surfaces with a finished top surface of [high pressure
plastic |l am nate], [veneer] and a smoothly finished underside. The work
surface nmust not be danaged by ordi nary househol d sol vents, acids,

al cohols, or salt solutions. Provide netal support brackets that match
the color and finish of trim Provide [PVC] [ABS] [lam nate] [solid wood]
[wood veneer] [synthetic wood] edges

.6 PEDESTALS

Provi de drawer configurations and pedestal height as shown on the

drawi ngs. Provide the deepest possible pedestal for each work surface
size specified. [Free standing nobile pedestals to include[ an attached
uphol stered seat cushion,][ a handle for noving,][ and ] casters. Mbbile
pedestal s nust be | oad bearing and equi pped wi th counterbal ance as
standard. Provide appropriate hei ght of nobile pedestal so it can be
stored under a standard hei ght worksurface.]

.6.1 Constructi on

Provi de pedestals and drawers of steel construction[ with the exception of
drawer fronts]. Securely attach drawer faces to the drawer front.

.6.2 Fi ni shes

Provide a factory baked enanel finish or powder coated for stee
surfaces. Provide [steel][plastic |am nate][nolded plastic][veneer]
drawer fronts.

.6.3 Dr awer Requi rements

Pedestal s nust be field interchangeable fromleft to right, and right to
left, and nust retain the pedestal |ocking systemcapability. Design
pedestals to protect wires from bei ng danaged by drawer operation
Provi de pedestals that are [work surface hung,][support work
surfaces,][free standing][nobile]. Drawers must stay securely closed when
in the closed position and provide each drawer with a safety catch to
prevent accidental renmpval when fully open. File drawers to be provided
with full extension ball bearing drawer slides or rack and pinion
suspension. File drawers to be provided with hanging fol der frames or
rail s and capabl e of hanging side-to-side or front-to-back. [Provide
dividers with vertical files.]

[ Provide box drawers with pencil trays.] [Provide center pencil drawer
and nount under the work surface.]
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7 STORACE

Provi de storage units in the sizes and configurations shown on the

drawi ngs. [Provide task |ights under overhead cabinets][ and ][shelf
units]. Depth to accommpdate [a standard three ring binder][ 11

Panel attached storage is required to have 100 percent off-nodul ar
conpatibility with no defacenent of any el enent caused by conponents when
used in an of f-nodul ar application.]

7.1 Shel f Unit Construction

Provi de netal construction shelf pan with fornmed edges. Provide shelf
supporting end panels of netal, high density particle board, nolded
phenolic resin, or nolded nelamine. Provide relocatable shelf dividers
with shelf units.

.7.2 Over head Cabi net Construction

Provi de netal construction overhead cabinets. Provide doors with a
suspensi on system [Provide overhead cabi net door that retracts over the
top of the cabinet[ and is curved].][ Provide overhead cabi net door that
retracts into the cabinet.] [Provide upnmounted overheads.] [Provide
sliding doors on overheads.] [Overhead cabi net nust be ADA accessible.]

. 7.3 Lateral File[, Vertical File][ and Book Case] Construction

Provide units and file fronts, top and end panels of steel construction
File drawers to be provided with full extension ball bearing drawer slides
or rack and pinion suspension. File drawers to be provided w th hangi ng
folder franmes or rails and capabl e of hangi ng side-to-side or
front-to-back. [Provide dividers with vertical files.]

.7.4 Personal Storage Tower Construction

Provi de personal storage tower and conponents of steel construction.
Hei ght of the unit to be [the sane hei ght as the surrounding

panel s] | ]. The personal storage tower will include one full height
war drobe unit with coat rod, two file drawers, bookcase with two
adj ust abl e shel ves, | ] and hi nged | ockabl e doors.

.7.5 Fi ni sh

Provide a factory baked enanel or epoxy powder coat finish for shelves,
dividers and top dust cover. Provide either a factory baked enanel, epoxy
powder coat or laminate finish for shelf supporting end panels. Shelf
bottomis required to match end panel color. Provide netal doors with an
exterior finish of factory baked enamel and an interior finish of factory
baked enanmel or epoxy powder coat. Provide a factory baked enanel finish
or epoxy powder coat on netal drawers. [Provide a wood veneer surface on
[ over head cabi nets] [pedestal s] [book cases] [towers],[ and] [latera
files].]

.8  ACCESSORI ES

.8.1 Coat Hook

Provi de one mounted coat hook per workstation
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.8.2 Keyboard Tray

Provi de work surfaces that are capable of accepting an articulating
keyboard in |l ocations as shown on the drawi ngs. The keyboard tray nust be
capabl e of fully recessing under the work surface and extending to give
the user full access to the keyboard. Provide height adjustability,
180-degree swing side travel rotation and negative tilting capability.
Include a wist support and a nouse pad at the same |evel as the keyboard
tray to accommodate either right or |eft-handed users.

.8.3 Tackboar ds

Fabric nust be factory installed. Provide | ] fabric content of
tackboards. Location and size [as shown on the draw ngs]]| ].

.8.4 Er asabl e Mar ker Boards

Provi de marker boards with a white witing surface that can be easily
witten on and erased and unaffected by conmon narker board

cl eani ng/ condi ti oning agents. Include a storage tray and m ni nrum two
markers with the markerboard. Size and |ocation [as shown on the
drawi ngs] [ ].

.8.5 Paper Managerent Unit
].

Provi de paper nmanagenent units as indicated [on the draw ngs] |
Construct these units of coated steel or injection nolded plastic to
acconmodate either legal or letter size |engths.

.8.6 Wal | Mount ed Components

Provide wall tracks when conponents are shown attached directly to wal
surfaces. Provide tracks of heavy duty extruded nmetal with finish and
color matching the the panel trim Provide vertically aligned tracks
slotted on 25 nr 1 inch centers in heights required that match sl ot
spaci ng for conponents.

.8.7 CPU Hol der

Provide a nounting to support the conputer hard drive. Desk top and floor
| ocations are not acceptable.

.8.8 Si gnage

Provi de [ panel nounted][ ] signage conposed, at a mininum of alum num
frame, back panel, clear plastic cover, and hanging device. Provide

si gnage approxi mately[ 76 by 203 mr 3 by 8 inches]]| ] and capabl e of
receiving a replaceabl e [standard white]] ] paper insert. Match

[ Jtext type.[ Include nane of occupant on signage for each

wor kstation with names provided by customer prior to installation

[ 1.1 Provide software for creating text in PC conmputers for owner
producti on of replacenent paper inserts after project conpletion.]

.8.9 Slat Tile

Provide slat tile with channels to accompdate attachments such as nonitor
arm task light and organi zer accessories. Provide maxinumslat tile

hei ght of [ ] and a length [as shown on the draw ngs]]| ]. Sl at

tile must be integral to the panel and not attached to the surface of the
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panel. [Provide slat tile that is able to support the weight of two
nonitor arns and two flat panels simultaneously.]

.8.10 Monitor Arm

Provide nonitor armthat allows 360 degree monitor rotation for portrait
and | andscape view ng, and 60 degree range of |ateral and vertical nonitor
tilt for additional viewi ng adjustability. Provide nmonitor armthat
supports nonitors weighing[ 3 to 8 kg 7 to 19 Ibs]]| 1. [Provide [dua
nmonitor armfor 2 screens] | 1.1 Munt nonitor armon [slat

wal | s][work surface].

.9 M SCELLANEQUS HARDWARE

Provi de brackets, supports, hangers, clips, panel supported |egs,
connectors, adjustable feet, cover plates, stabilizers, and other
nm scel | aneous hardware that contribute to a conplete and operable
furniture system

.10 LOCKS AND KEYI NG
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NOTE: The quantity of different key operations

required is dependent on the size of the project.

The nunber specified should not exceed the tota

guantity of workstations. The maxi mum quantity

utilized should not exceed 150.
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Provi de [overhead cabinets,][ vertical files,][ personal storage towers,]
pedestals and lateral files with keyed | ocks, unless otherw se noted.
Provide field changeable lock cylinders with a mnimumof [100] | ]
di fferent key options. Key each workstation individually, and key | ocks
alike within a workstation. Provide |ockable drawers within a pedestal
either by a central lock that controls all pedestals under one work
surface or an individual keyed lock in each pedestal. Key alike
central file and storage units which are grouped together but are not a
part of a workstation unless otherw se specified. Provide two keys for
each | ock or two keys per workstati on when keyed ali ke, and provide three
mast er keys per area as indicated. Nunmber keys and | ock cylinders for
ease of replacenent. Cdearly |label locks with a key nunber, except for
t hose manufacturers who have renovable format | ocks. [Provide door panels
wi t hkeyed [ door knob] [ ] set.]

11 PONER AND COVMUNI CATI ONS

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: It is recommended that the type of cabling
assenbly (wiring, harnesses, or buses) be left as a
Contractor selection unless it is necessary to
restrict for conpatibility with existing equiprent.

Furni ture designer nmust coordinate with the buil ding
power designer to select a systenms furniture power

di stribution wiring systemwhich aligns with the
circuit quantities provided to the furniture and
satisfies the ASHRAE 90.1 Autonatic Receptacle
Control requirenents. The quantity of receptacles
required to be integral for each furniture type
shoul d be determned to allow for consistent
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automatic control of supply circuits for typica
furniture of a given type. See additional designer
notes wthin Paragraph 1.3.4 "Detail Draw ngs" of
this specification.
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Provi de both powered and nonpowered panels with base raceways capabl e of
di stributing power circuits, [comunication cables] [and] [data |ines].
Provi de nonpowered bases that are capable of easy field conversion to
power ed base without requiring the panel to be dismantled or renmoved from
the workstation. [Provide panels able to support lay-in cabling and
having a |l arge capacity for power and data. Provide anple space for
storing excess wires and fiber optic cables in the interior of the spine
wal | frane. Provide easy access to power and data systens in the spine
wal | wi thout having to nmove return panels or conponents. Provide the
ability for the spine wall systemto supply power to a wall-attached pane
system and/ or an adj acent desk system A termination center or utility
closet nay be utilized in the wall or at the end of a panel run.] Provide
copper [cable assenblies,] [wiring harnesses][ or J[electrified bus] for
the system and neet the requirenents of UL 1286 and NFPA 70, Article 605.
Provi de conductors with 20 anp [90] [75] degree C, #12 AWG wires (unless

i ndi cated otherwi se) or the equivalent in the bus configuration. A single
circuit must not serve nore than four (4) cubicles or workstations under
any circunstances. The label or listing of Underwiter's Laboratories,
Inc. will be accepted as evidence that the material or equipnent conforns
to the applicable standards of that agency. |In lieu of this |abel or
l[isting, submit a statenent froma nationally recognized, adequately

equi pped testing agency indicating that the itenms have been tested in
accordance with required procedures of UL and that the materials and

equi pnment conply with contract requirenents. Electrical work not
addressed in this section nust conformto the requirenents of Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

11,1 Panel Raceways
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Coordi nate raceway | ocations with workstation
conponents such as overhead storage units.

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

Provi de panel s that have hinged or renpvabl e covers that pernit easy
access to the raceway when required but are securely nounted and cannot be
accidental ly di sl odged under normal conditions. Place raceways in

| ocati ons such as the base, beltline, and bel ow and above the beltline.
The raceway must not extend past either [panel face] [frame cover] by nore
than 13 mr 1/2 inch. Provide netal or plastic covers which attach
securely to the raceway as required and match the finish and col or of the
panel trim Provide a m nimumof 2 knockouts (doors) per side for power
receptacl es and conmuni cations jacks as indicated in raceways [in ful

size over 610 nm 24 i nches powered panels] [on panel frames]. Provide

ot her raceways that are flush with [panel face][frane covers].

2.11.2 Power Distribution

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

NOTE: The 8-wire systemis currently the nost
conmon systemutilized for applications serving
nm xed | oads including electronic data processing
equi prent. This is available in severa
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configruations fromwhich to choose. Since EDP

equi pnment generates high |evels of harnonics (* see
footnote below), a full size neutral should be
provided for each EDP circuit. Alternately, it is
recommended that the phase conductor not be | oaded
to more than 12A or that an oversized neutral be
specified. To minimze interference fromelectronic
noi se to sensitive data processing conponents, the
EDP equi prrent shoul d be placed on the dedicated
circuits.

In the absence of other criteria, use of an isolated
ground conductor is not reconmended for the EDP
circuits (See |EEE Std. 1100). |If the ampbunt of EDP
|l oad is extensive and the conventional load is
mnimal, a nodified 8-wire system should be provided.

Non-1inear | oads such as conputers, copiers, |aser
printers, electronic lighting ballasts, and
uninterrupti bl e power supplies cause harnonic

di stortion on power distribution systens. The
majority of workstation | oads are non-linear

har moni ¢ produci ng | oads. Designers must ensure
that the buil ding power distribution equipnent can
support these non-linear |oads. |EEE 519 and 1100
provi de details concerning the causes, effects, and
nmeans of compensation for non-linear, harnonic
produci ng | oads on power systens. Harnonic
conpensation may include, but is not linmted to:
speci fying harnonic-mtigating transfornmers,
derating transforners, oversizing neutrals to 200
percent of the anmpacity of the phase conductors or
phase bus, using phase conductors and terminals with
hi gher ampacities and/or higher tenperature ratings,
suppl ying non-linear |oads from dedicated isolation
transformers, and installing shunt filters. See
UGGS- 16415A for further guidance. Refer to UFC
3-501-01 for discussion on non-Ilinear |oads.

Sur ge suppression and power conditioning receptacle
nodul es are avail abl e. However power conditioning
for specific loads (particularly portable equi prent)
is normally a User responsibility and is not

provi ded as part of the construction contract. The
Air Force has identified specific responsibilities

of the user and suppliers of end-use equiprent.

(See Air Force ETL 89-6 for specific criteria or
verify specific requirenments for electrical support.)
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Provi de power distribution as indicated on the drawings. Provide an
internal [power][ and ][conmunications] raceway and the capability of

di sconnecting and connecting external circuits to the electrified raceway
in the panel. Capacity for at least [six][twelve][twenty] 4-pair category
6 cables is required for the conmunications receiving raceway. Power and
conmuni cations wiring my share a conmon wireway if a netal divider is
included to ensure electrical isolation. Provide doors or access openings
for entry of communications cable. Provide the electrified power raceway
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for the [10-wire][8-wire][6-wire][ or ][5-wire] configuration indicated.]
Unl ess otherwi se indicated, allocate conductors of the 8-wire system as
follows: the three-phase systemw || have one equi prent ground, one

i sol ated ground, [one neutral] [one oversized (133 percent m ninmun
neutral], and two each dedicated phase.][ Unless otherw se indicated,

al l ocate conductors of the 8-wire systemas foll ows (4-2-2 shared
neutrals, 2+2): the three-phase systemw || have one equi pnent ground, one
i sol ated ground, two oversized (133 percent mninmun) neutral, and four
phase conductors; each neutral will be used by two phase conductors, no
neutral conductor will be connected to nultiple phase conductors of the
same phase, and no ground conductor will be on the sane circuit as two
phase conductors fromthe sane phase; circuits sharing a given neutra
conductor will share the sane ground conductor.][ Unless otherw se

i ndi cated, allocate conductors of the 8-wire systemas follows (4-2-2
shared neutral plus dedicated circuit, 3+1): the three-phase systemwl|
have one equi prent ground, one isolated ground, two oversized (133 percent
m ni mum neutral, and four phase conductors; one neutral wll be dedicated
to a single phase conductor, one neutral will be shared by three phase
conductors, and no neutral conductor will be connected to multiple phase
conductors of the sane phase; the isolated ground conductor will use by
the circuit with the dedi cated neutral conductor and the equi prent ground
conductor will use by the circuit with the shared neutral conductor.]

[ Unless otherw se indicated, allocate conductors of the 8-wire system as
follows (3-3-2 independent neutrals, 2+1): the three-phase systemwil|l
have one equi pnment ground, one isolated ground, three neutral, and three
phase conductors; one neutral will be dedicated to each phase conductor;
the isol ated ground conductor will use by one circuit and the equi pnent
ground conductor will use by the other two circuits.]

[ Unless otherw se indicated, allocate conductors of the 10-wire system
as follows (6-2-2 shared neutrals, 3+3): the three-phase systemwi ||l have
one equi pnent ground, one isolated ground, two oversized (133 percent

m ni mum neutral, and six phase conductors; each neutral will be shared by
t hree phase conductors and no neutral conductor will be connected to
mul ti pl e phase conductors of the same phase; circuits sharing a given
neutral conductor will share the same ground conductor. ]

[ Unless otherw se indicated, allocate conductors of the 10-wire system
as follows (4-4-2 independent neutrals, 3+1): the three-phase systemwl|
have one equi pnent ground, one isolated ground, four neutral, and four
phase conductors; one neutral will be dedicated to each phase conductor

t he equi pnent ground conductor will be shared by three circuits, the

i sol ated ground will be dedicated to the other circuit, and no ground
conductor will be on the sane circuit as two phase conductors fromthe
sanme phase. ]

[ Unless otherw se indicated, allocate conductors of the 10-wire system
as follows (4-4-2 independent neutrals, 2+2): the three-phase systemwl|
have one equi prent ground, one isolated ground, four neutral, and four
phase conductors; one neutral will be dedicated to each phase conductor
one ground conductor will be shared by two circuits, the other ground will
be shared by the other two circuits, and no ground conductor will be on
the sane circuit as two phase conductors fromthe sane phase. ]

.11.2.1 Recept acl es
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NOTE: 15 AMP receptacles are the current industry
standard. |If 20 anmp receptacles are required, the
channel depth for the receptacle may have to be

i ncreased. Coordinate with the panel wall thickness.
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
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Provi de power receptacles in the powered panels. Place devices at the

| ocations indicated on the plans connected to the designated circuits.
[Electrical power receptacles and conmmuni cations jacks shoul d have the
ability to be hung at [ 200 nr 8 inch] [rmultiple] [ ] verti cal

i ncrenents throughout the frame via power harnesses.] Unl ess otherwi se

i ndi cated, receptacles nust be [15 anp (NEMA 5-15R)] [20 anmp (NEMA 5-20R)]
conmerci al grade conformng to NEVA WD 1 and NEMA WD 6. Provide 10
percent spare devices of each type shown on these plans if receptacles are
not interchangeable or will not permit field adjustment of phase and
circuit selection. [AI][General use] receptacles are required to be of

t he dupl ex configuration; unless otherw se indicated, special use
receptacles are required to be of the sinplex configuration with the

bl ade/ pi n arrangerment identified on the plans. Coordinate the color of
receptacle bodies with the color of the panel trim |solated ground
receptacl es must [be orange] [or] [have distinct markings][be of a

di fferent color than other receptacles]. Furniture receptacles whose
bui | di ng power supply circuit is controlled by an energy nanagenent
system tinmer, or sonme other automatic neans or are provided with | oca
automatic control, will be identified using the standard synbol shown in
NFPA 70 Figure 406.3(E); identify each outlet on a multi-outlet receptacle
individually. Provide field applied identification that is permanent;

stick-on or non-setting adhesives are not acceptable. Provide [5]] ]
percent spare devices for each configuration and type of receptacle.
Provide a m ni mum of [5]] ] receptacle renmoval tools for systens that

require special tools for proper receptacle renoval.
.11.2.2 Power Cabling Variations

The paragraph Power Distribution has identified specific cabling
configurations. Since universal conventions have not been established,
variant configurations available fromvarious manufacturers will be
considered. Provide alternates that allow the sane circuiting, device
connections, neutral and ground separation, and upstream feeder
connections as shown on the plans. See paragraph ALTERNATE DESI GN. An
exanpl e of an acceptable variation includes the use of a manufacturer's
configuration which allocates individual conductors differently, but which
has the sane quantity of conductors and all ows devices to be physically
connected in the field as shown on the plans. It is not necessary that

t he manufacturer's | abeling codes or term nol ogy match the designations
used on project plans or in the specifications; however, color code

i nsulation for neutrals and grounds per standard practice or provide with
tags, colored tape, colored ribbons or simlar identification. (The
reference to "dedi cated" conductors in this specification pertains to
circuit connections upstream and | oad connecti ons downstream of panels; it
is not necessary that manufacturer's designations correspond.)

2.11.3 El ectrical Connections
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NOTE: The direct wi red configurations should be
suitable for nost applications. Al wring should
be contained within raceways or wreways. The
exposed cord/ plug arrangenent shoul d not be used,
unl ess specifically requested by the user. |If used,
ensure that the design conforns to the linmtations
of Article 605-8 of NFPA 70.

Code-enforci ng personnel in sone areas require
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separate hard wired junction box interfaces from
buil ding services to furniture system
installations. |If the facility will be under their
jurisdiction, the design nust conformand the
junction box configuration nmust be provided in lieu
of the direct wired. |If the facility will not be
under |l ocal jurisdiction, the direct wred
configuration could be provided per User request;
however, it is preferred that the Government design
be consistent with |local practice. |If top entry
service poles are used for power interfacing, the
junction box configuration is preferred for al

| ocati ons.

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

2.11.3.1 I nternal Connecti ons
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NOTE: Somne | ocal codes require hardw red
connections with the panels. |If local codes are to

be followed, this itemw ||l need to be verified.
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Uilize [straight or flexible plug/receptacle connector assenblies]
[ hardwi red connections] for internal panel-to-panel power connections and
provi de the powered configurations shown on the draw ngs.

2.11.3.2 Connections to Buil ding Services

Supply external [power][ and ][conmunications] services to the panels via
[direct-wired [top][base] entry nodules.][hard wired [top][base] entry
junction box assenblies.][ Extend wiring from building services to the
entry nmodul es or panel bases in metal conduit or tubing or in flexible
[iquidtight conduit 1830 mr 6 foot maxi num][ Extend

wiring frombuilding services to junction box assenblies in netal conduit
or tubing. Provide wiring fromjunction boxes that is flexible
liquid-tight conduit 1830 nm 6 foot nmaxi mumor in netal conduit or
tubing.] Do not use cord and plug assenblies for any portion of externa
links.[ Provide base feed nodules that plug into the end or either side
of the raceway at receptacle doors.][ Top entry [nodul es][junction box
assenblies] are required to extend the [power][ and ][ conmuni cati ons]
wiring into service entry poles attached to the electrified panels.]
External wiring nmust conformto Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM

2.11.4 Wre Managenent

Provi de wire nanagenent capability at all workstati ons and acconmpdat e al
cabl e types specified, including the applicable manufacturer required
bendi ng radius at corners. Design raceways and interfaces to the raceways
to accommodat e the bend radius as shown in TIA-569 for Category
[6][6AIT7]I ][ and J[fiber optic cables] conmunication wring

[ whi chever is greater]. Provide copper and fiber cabling nmeeting the
requi renents of Section 27 10 00 BU LDI NG TELECOVUNI CATI ONS CABLI NG
SYSTEM The capability may be acconplished by cable access cutouts (1

m ni mum per work surface), covered wi re managenent troughs in vertical end
panel s, horizontal wiring troughs, internal nidpanel (beltline) raceways,
or rear gaps (between the back edge of the work surface and the facing
support panel). Provide grommet kits or another suitable finish
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arrangenent for all cable cutouts. Provide accessories for an externally
nounted vertical and horizontal w re managenment and conceal ment system|[as
i ndi cated on the contract draw ngs] [as reconmended by the manufacturer].
Supply horizontal wre managers for mounting under all work surfaces.
Attach the wire nanagers either to the underside of the work surface or to
the vertical panel w thout damaging the face. Exposed or |oose wring
will not be acceptable. Wre nmanagers nust be prefinished and secure
conceal , and accommpdate outlet cords as well as electrical and

conmuni cations wiring. Wre channels are required to match col or of pane
trim attach by neans of clip-on attachment, and conceal w res routed
vertically. Separate power wiring from conmunication wiring by use of
separate raceways or by placenment of channels in joint use troughs or

W reways.

.11.5 Crcuit Layout

Provide the circuit |ayout for workstations on the draw ngs. Connect
devices to the designated circuits in the neutral, ground, and autonatic
control configurations indicated. Connections nust be nade to the

buil ding electrical distribution systemas shown on the contract draw ngs
and in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

2.11.6 Service Entry Pol es
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NOTE: Coordi nate requirenments wi th paragraph Power
Distribution. Power and communications separation
is required if the power is not in any netallic
conduit when run in the pole or channel
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Provi de service poles, as indicated on the contract draw ngs, and capable
of minimally accommodating the [8-wire][10-wire]] ] power
configuration and the equival ent of [six][twelve][twenty] 4-pair category
6 cables.[ Poles musthave netal barriers or channels to separate power
and comuni cations wiring.] Pole dinmensions can be equal to nmaxi num panel
t hi ckness. Designated poles are required to have the capability of being
opened al ong the vertical access to permt the lay-in of wiring. Provide
each pole with a wiring interface, an end cap and a ceiling trimplate
whi ch extends a mnimum of 40 mr 1-1/2 inches fromall sides of the pole.
Include a junction box either as part of the pole assenbly or in a field
installed configuration with poles for power service. Service poles mnust
be securely attached to the panels and installed plunb. Provide wring
and interface conmponents as required to connect the building power supply
to power poles.

11,7 Task Lighting
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NOTE: Coordinate with el ectrical engineer to comply
with LED and task l|ighting guidance in UFC 3-530-01
Interior and Exterior Lighting Systens and

Controls. Base the decision to use |inear
fluorescent or LED task lighting on a life-cycle
cost anal ysi s.
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Provide task lights with [linear fluorescent lanp][light emtting diode
(LED) technology] to include a built-in reflector and shiel ding device
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that prevents direct glare into an occupant's eyes when they are in a
typi cal working position. [Provide adjustable armtask lights with
adjustable, fully articulated and bal anced head and arns, mininun 254 nmr
10 inch adjustable armrange, linear, circular, or conpact fluorescent

| anp technol ogy, cord set for plug in, built in reflector, that is [pane
nount ed] [ desk nmount ed] [ f r eest andi ng] [ ].1 Provide task light size and
pl acenent on the contract drawings. It is required that |lights be a

st andard conponent of the manufacturer's workstation products, and the
ends of the task light Iength can not extend beyond the edges of the
over head cabi net. Encl ose task |ight power cords within vertical wre
cover or clips. Provide UL approved lumnaires for use in the
configurations indicated on the draw ngs.Provide task lighting that is
Energy Star |abeled. Provide data identifying Energy Star |abel for task
i ghting.

2.11.7.1 Lum naire Configuration
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NOTE: The | anp and bal |l ast/driver types shoul d be
i ndi cated on the drawi ngs. Ballast and driver
techni cal requirenents are covered in Section 26 51
00 I NTERI OR LI GHTI NG Wen used, the electrica
desi gn nust consider the harnonics and

el ectronagneti c energy generated by these

bal | asts/drivers. Specific areas which nust not
have el ectronic ballasts/drivers are nedical

el ectroni c equi prent areas and areas equi pped with
infrared rempte control or security devices. It is
i mportant to informUsers of the benefits and risks
of electronic ballasts/drivers and to involve them
in the decision regarding their use.
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Provide lum naires and | anps as specified in Section 26 51 00 | NTERI OR

LI GHTI NG and nodified herein. For undershelf or undercabinet |ighting,
provide lum naires that are [linear fluorescent lanp][light emtting diode
(LED)] type and have prismatic | enses, baffles, or other shielding device
configured to mnimze glare by shielding the anp fromview of the seated
user.[ For adjustable armtask lights, provide lum naires that are
linear, circular, or conpact fluorescent |anmp or LED type and have
prismatic | enses, baffles, or other shielding device configured to
mnimze glare by shielfing the lanp fromview of the seated user.] For
fluorescent-type lumnaires, provide built-in reflectors. Provide task
lights for each workstation with a mininumof [[810][650] Ix][[75][60]
footcandl es] of light (horizontally measured) w thout veiling reflections,
on the work surface directly bel ow and a maxi mum of [500m] [ 20 i nches]
fromthe lumnaire. Easily renovable diffusers, grilles, or other
coverings are required to allow for cleaning and relanmping.[ Use F32T8
lanps in [1220 mj[4 foot] units for fluorescent-type task lighting.]]

For LED-type task |ighting, power consunption exceeding 8 watts per foot
is prohibited.] Match Correlated Col or Tenperature (CCT) of task lighting
to the CCT of the anbient roomlighting. Provide an easily accessible
on-of f switch and one ballast or driver per lumnaire. A variable
intensity control is acceptable if the |ow setting is equivalent to "off"
with zero energy consunption. Miltiple Ievel switching is al so
acceptable.[ For fluorescent type technol ogy, do not use ganged

um naires or shared ballasts.][ For LED type technol ogy, ganged

um naires or shared drivers are pernmitted for up to 4 continuous feet in
length. A single driver designed for use with an individual LED housing
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of greater than 4 feet in length is allowed.]

2.11.7.2 Wring
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NOTE: If the facility will be under the
jurisdiction of a city code, verify requirenents.

Sone | ocations require hard w red connecti ons.
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Provi de each lumnaire with a 1830 mm 6 foot mninmm factory installed,
heavy duty electrical cordset with a grounded plug for luninaries that are
nounted on the same wall as the receptacle. Provide | um naires nounted on
non-powered wall with a 2743 mm 9 foot mininum factory installed heavy
duty electrical cordset with a grounded plug. Direct or hard wire
connections are not acceptable. Unless otherw se indicated, concea

cord. Built-in cord concealnent is required within panels or utilize
field install ed, manufacturer approved accessories. Cords nmay be extended
t hr ough dedi cated channel s | ocated at any point within panels or may be
placed in vertical slots or in the space between panels if held in place
by retainers and conceal ed by a cover plate. Vertical wre nanagers are
required to be prefinished and cut to size and to extend fromthe task
light level down to the top of the work surface bel ow the task |ight.
Attach each manager to a panel vertical edge or connector strip wthout
danmage to the surfaces.

2.11.7.3 Control Device

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: Coordinate with the appropriate version of
ASHRAE 90.1 to conply with the requirenents for task
lighting control. For ASHRAE 90. 1-2007, the

requi renents are found in Paragraph 9.4.1.4.d. For
ASHRAE 90. 1- 2010, the requirenents are found in
Paragraph 9.4.1.6.d. For ASHRAE 90. 1-2013, the
requi renents are found in Paragraph 9.4.1.3(c).
Coordinate with the el ectrical engineer
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[Provide task lighting with an automatic shutoff control device integra

to the luminaires.][Provide occupancy sensors with "manual ON', "automatic
OFF" controls for luninaire control.][For furniture with
automatically-controll ed building supply power circuits, connect task
lighting to an automatically-controlled circuit.][Provide task |ighting
with a manual OV OFF switch.]

2.11.8 Communi cat i ons

Conmuni cations wiring will be extended to, and installed in, the
electrified panels as shown on the plans. Install comunications jacks at
designated locations.[ Provide a comruni cati on consolidation point at the
end of the cubicle. The consolidation point will consist of a [24][48]
port patch panel that is rated for Category [6][6A][7]. The panel that
covers the consolidation panel is required to be | ockable with all | ocks

keyed ali ke. These |ocks nust not be keyed the same as any other item
associated with the workstations.] Comruni cations work may be perfornmed
in conjunction with the installation of workstations or may be separately
executed at the Contractor's option; however, equipnent, materials, and
installation nust conformto the requirenments of [Section 26 20 00
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2.

| NTERI OR DI STRI BUTI ON SYSTEM [ Section 27 10 00 BUI LDI NG

TELECOVMUNI CATI ONS CABLI NG SYSTEM | ], and properly coordinate all
i nterfaces.
11.9 Speci al Systens
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NOTE: Include this paragraph only in projects where
requi renents for shielded facilities (TEMPEST,
Red/ Bl ack, EMP, etc.) and secure wiring have been
called out in project criteria. Specific

requi renents for cable arrangenment, separation of
Red/ Bl ack lines, etc., need to be verified for each
project. Provide netal raceway, channels, etc.

t hroughout. Separation distances required for
exposed cable or wiring in nonnetallic raceways are
much greater than for wiring installed in totally
encl osed netal raceway. Site specific details
and/ or notes should be prepared for each project.
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Provi de managenent for secure and nonsecure power, computer and

t el econmuni cati ons cabling through designated raceway systenms. Separate
secure distribution fromnonsecure distribution [in accordance with
details shown on the plans][by running secure |ines along top |ocated
raceway and nonsecure along the bottom of the workstation panel].

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install the workstations using certified installers in accordance with
manuf acturer's recommended installation instructions. A |icensed
electrician is required to hardwire the workstations. |Install workstation
conponents | evel, plunb, square, and with proper alignnent w th adjoining
furniture. Securely interconnect and attach components to the buil ding
where required. Provide three sets of special tools and equi prent
necessary for the relocation of panels and ot her conmponents. Verify that
equi prent is properly installed, connected, and adjusted.

.2 CLEANI NG

Provi de cl eanup as specified in Section 01 78 00 CLOSEQUT SUBM TTALS.

Upon conpletion of installation, clean and polish all products and | eave
the area in a clean and neat condition. Any defects in material and
installation are required to be repaired, and damaged products that cannot
be satisfactorily repaired are required to be replaced. Subnit three sets
of Mai nt enance Manual s descri bing proper cleaning and mnor repair

pr ocedures.

-- End of Section --
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