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ONE- WAY FM RADI O DATA CONTROL SYSTEM
04/ 06
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NOTE: This guide specification covers the
requi renents for one-way FMradio data contro
systens.

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

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

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

Recommended changes to a UFGS should be submitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
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the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

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

| EEE C62.41.1 (2002) | EEE Cuide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) | EEE Reconmended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

| EEE Std 142 (2007) Recommended Practice for G ounding
of Industrial and Conmercial Power Systemns
- | EEE Green Book (Col or Book Series)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEVA)

NENVA 250 (2008) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

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

NFPA 780 (2007) Standard for the Installation of
Li ghtning Protection Systens

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

TI A-232-F (1997; R 2002) Interface Between Data
Term nal Equi pnent and Data
Circuit-Term nati ng Equi pnrent Enpl oyi ng
Serial Binary Data |nterchange

UNDERWRI TERS LABORATORI ES (UL)
UL 5085-3 (2006el; Rev thru Jun 2007) UL Standard
for Safety Standard Low Vol t age
Transforners - Part 3: Cass 2 and Class 3
Transformers
UL 512 (1993; Rev thru Jan 2008) Fusehol ders
1.2 SYSTEM DESCRI PTI ON
1.2.1 CGenera

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Designer nust show | ocation of radio
frequency (RF) equipnent to be controlled. Designer
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1

nmust al so show any Government furni shed equi prment
(GFE)
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Provide a conpl ete one-way FMradi o control system consisting of the energy
managenent software and conputer, command generator, transnmitter

communi cation |inks, antenna system radio sw tches, comunication |inks
surge protection, and power |ine surge protection. The systemshall be
[compatible with the existing one-way FMradi o control equi pnent shown. ]
[interfaced with the UMCS as shown. ]

. 2.2 El ectrical Requirenents
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NOTE: Designer nust show el ectrical details for
power sources and UPS if required.
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The equi pnent shall operate froman AC voltage source as shown, plus or

m nus 10 percent, at a frequency of 60 Hz, plus or minus 2 percent. The
backup system transm ssion shall be connected to the uninterruptible power
supply (UPS) as specified and shown.

. 2.3 Power Line Surge Protection

Prot ect equi pnent connected to AC circuits from power |ine surges.
Equi prent shall neet the requirements of | EEE C62.41.1 and | EEE C62.41. 2.
Fuses shall not be used for surge protection

. 2.4 Conmuni cati ons Li nks Surge Protection

Prot ect conmuni cati ons equi pment agai nst surges induced on any

communi cations link. Cables and conductors which serve as conmuni cations
links shall have surge protection circuits installed at each end. Furnish
protection at equi pnent and additional triple el ectrode gas surge
protectors rated for the application on each circuit installed within 1
neter 3 feet of the building cable entrance. Surge protection shall neet
the requirenents of NFPA 780 guidelines and specifications.

.3 RADI O FREQUENCY COVMUNI CATI ON EQUI PMENT ( RFCE) SYSTEM

Desi gn the conmand transmtter and antenna installations to naintain
mnimum field strength of 30 nmicrovolts/meter at any point in the
controll ed area during transm ssion.

4 TECHNI CAL DATA AND COVPUTER SCOFTWARE

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

NOTE: The acquisition of technical data, data bases
and conputer software itens will be in accordance
with the Federal Acquisition Regulation (FAR) and

t he Departnent of Defense Acquisition Regulation
Suppl ement (DFARS). Those regul ations, as well as
the Arny and Corps of Engi neers inplenentations

t hereof, should be consulted to ensure that a
delivery of critical itens of technical data is not

i nadvertently | ost.

Specifically, the Rights in Technical Data and
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Comput er Software C ause, DFARS 52.227-7013, and the
Dat a Requirenments d ause, DFARS 52.227-7031, as well
as any requisite software |icensing agreenents wll
be made a part of the CONTRACT CLAUSES or SPECI AL
CONTRACT REQUI REMENTS of the contract. |In addition
the appropriate DD Form 1423 Contract Data
Requirements List will be filled out for each

di stinct deliverable data item and nade a part of
the contract. Were necessary, a DD Form 1664, Data
Item Description, shall be used to explain and nore
fully identify the data itens listed on the DD Form
1423. It is to be noted that all of these clauses
and forns are required to assure the delivery of the
data in question and that such data is obtained with
the requisite rights to use by the Government.

Include with the request for proposals a conpl eted
DD Form 1423, Contract Data Requirements List. This
formis essential to obtain delivery of al
docunentation. Each deliverable will be clearly
specified, both description and quantity required.

Include in the SPECI AL CONTRACT REQUI REMENTS with
the request for proposals a paynent schedul e,
obt ai nable fromthe UMCS-MCX at Huntsville

Division. This paynent schedule wll define paynent
m | est ones and percentages at specified tinmes during
the contract period.

Deliver the technical data specified herein in accordance with Contract

Cl auses, Special Contract Requirenents, and the Contract Data Requirenments

Li st,

DD Form 1423 which is attached and nmade a part of this Contract.

Techni cal data shall be coordinated with the requirenents of Section

]. Data delivered shall be identified by reference to the particul ar

speci fication paragraph against which it is furnished. Data shall be
organi zed and delivered as foll ows:

1.4.1 Group | Techni cal Data Package
1.4.1.1 Syst em Dr awi ngs
The data package shall include the foll ow ng:

a. FM Radi o System bl ock di agram
b. FM Radi o System conponent installation and wiring diagrans.
c. FM Radio System physical |ayout and schemati cs.
d. Details of connections to power sources, including grounding.
e. Details of surge protection device installation.
f. Details of cable splicing and connector installations.

1.4.1.2 Equi prent Dat a

A conpl ete data package shall be delivered for all materials, including
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field and system equi pnent.
1.4.1.3 FM Transni ssi on System Descri ptions and Anal yses

The Group | data package shall include conplete system descriptions,

anal yses, and cal cul ations used to configure required equi pnent.
Descriptions and cal cul ations shall show how the equi prrent will operate as
a systemto neet the specified performance requirements. Package shal

i nclude cal cul ati ons and/or test results which indicate adequate signa
strength to ensure reliable radio switch operation throughout areas where
radio switches are in service

1.4.1.4 RF Area Coverage Report

The G oup | data package shall include an area coverage report
i ncorporating a topographical map with coverage indicated. The follow ng
shal | be shown on the nmap:

a. Location of the transmtter and antenna.

b. Location of the nost distant radio switch in each conpass quadrant
fromthe transnmitting antenna.

c. Radials (straight line segnents indicating direction, distance and
difference in elevation) fromthe transnmtting antenna to the radio
swi tches described in b. above.

d. Location along each radial of any obstacle to |line of sight
propagati on.

e. Radiation pattern of the transmtted signal

f. Attenuation (dB) between the transmitting antenna and the radio
swi tches described in b. above. The systemloss shall take into
account the effect of terrain variables such as di stance, antenna
hei ght, obstructions, and absorption | osses.

g. Systemgain for each radio switch |ocation described in b. above.
The system gain shall take into account the attenuati on between the
Central Station or repeater and the antennas, the gain of each antenna,
and the transmission |ine |osses.

h. Power output of the transmtter.

i. Calculated receiver input signal voltages and signal-to-noise (S/'N)
ratios for radio sw tches described in b. above.

1.4.1.5 Manuf acturer's Certifications

Manuf acturer's certifications shall be included with the Goup | data
package.

1.4.2 Group Il Technical Data Package

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

NOTE: Renove Group Il when there is no Government
furni shed equi prent .
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The Group Il technical data package shall include the results of the
testing and calibration of the Governnent furnished RFCE. Defective or
nonr epai rabl e equi pment shall be reported. An estimate of the materials
and costs required to repair or replace defective equi pnent shall be
provided. Wthin 10 days after conpletion of testing and calibration, a
certificate shall be provided that the Governnent furnished RFCE is in
calibration and is functioning correctly.

1.4.3 Group |1l Technical Data Package

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

NOTE: Insert section nunber and title for the UMCS
speci fication.
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The Group Il technical data package shall consist of factory testing data
The Contractor shall prepare and submit test procedures using Section
[ ] as a guide for the factory test. The procedures shall explain in
detail, step-by-step actions and expected results to denonstrate conpliance

with the specified requirenents, and the nmethods for sinulating the
necessary conditions of operation to denonstrate performance of the

system The factory test shall be designed to denpnstrate the operation of
the stand-al one controller and its associated software and of the UMCS
interface and the ability of the proposed systemto conply with specified
requi renents.

1.4.4 Group |V Techni cal Data Package

1.4.4.1 Performance Verification and Endurance Testing Data

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

NOTE: |Insert section nunber and title for the UMCS
speci fication.
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The Contractor shall prepare and subnmit test procedures using Section
[ ] as a guide, excluding all surge and overvoltage tests, for the
performance verification test and endurance test. Surge and overvoltage
tests shall not be conducted during the performance verification test. The
test procedures shall describe the applicable tests to be perforned, and
other pertinent information such as specialized test equiprment required,
and | ength of performance verification test. The test procedures shal
explain in detail, step-by-step actions and expected results to denonstrate
compliance with the specified requirenments. Receiver input signal voltages
and S/INratios as required by the RF area coverage report shall be verified
as adequate for systemoperation. Performance verification and endurance
test procedures shall be submitted by the Contractor and approved by the
CGovernment in witing before starting tests.

1.4.4.2 Operation and Mai ntenance Data
A draft copy of the operation and mai ntenance data, in manual format, as
specified for the Group V technical data package, shall be delivered to the
CGovernment prior to beginning the performance verification test, for use
during site testing.

1.4.4.3 Trai ni ng Data

Lesson plans and training data, in nmanual format, for the training phases,
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including type of training to be provided, with a list of reference
material, shall be delivered for approval

1.4.5 Group V Techni cal Data Package
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NOTE: Unless the installation has a specific
requi renent, specify six copies of the operator's
manual and two copies of all other manuals. The
nunber of copies nust be coordinated with

requi renents defined in DD Form 1423.
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The Goup V technical data package shall consist of the system
docunentation. The draft copy used during site testing shall be updated
with any changes required prior to final delivery of the manuals. Each
manual 's contents shall be identified on the cover. The manuals shal

i nclude the nanes, addresses, and tel ephone nunbers of each subcontractor
installing equi prent and systems and of the nearest service representative
for each item of equi prent and each system The manual s shall have a table
of contents and tab sheets. Tab sheets shall be placed at the begi nning of
each chapter or section and at the begi nning of each appendi x. The fina
copi es, bound in hardback | oose-|eaf binders, shall be delivered within 30
days after conpletion of the endurance test, and shall include all

nodi fications made during installation, checkout, and acceptance. Manuals
delivered shall include

a. Functional Design Manual: [two] [__ ] copies.
b. Hardware Manual: [two] [___ ] copies.

c. Operator's Manual: [six] [____ ] copies.

d. Mintenance Manual: [two] [__ ] copies.

1.4.5.1 Functi onal Design Manua
The functional design nmanual shall identify the operational requirenents
for the radio control system and explain the theory of operation, design
phi | osophy, and specific functions. A description of hardware functions,
interfaces, and requirenents shall be included for all system operating
nodes.
1.4.5.2 Har dwar e Manua
A manual descri bing equi pnent furnished, including:
a. GCeneral description and specifications.
b. Installation and checkout procedures.
c. Equipnent electrical schematics and | ayout draw ngs.
d. Alignnent and calibration procedures.

e. Mnufacturer's repair parts list indicating sources of supply.

f. Interface definition.

SECTION 27 33 31.00 10 Page 9



1.4.5.3 Operator's Manua

The operator's manual shall fully explain procedures and instructions for
operation of the system

1.4.5. 4 Mai nt enance Manua

The mai nt enance manual shall include descriptions of maintenance for al
equi prent i ncludi ng i nspection, calibration, periodic preventative

mai nt enance, fault diagnosis, and repair or replacenent of defective
components.

1.5 ENVI RONVENTAL REQUI REMENTS

Equi prent to be utilized indoors shall be rated for continuous operation
under anbi ent environnental conditions of 2 to 49 degrees C 35 to 120
degrees F dry bulb and 10 to 95 percent relative hum dity, noncondensing.
Al'l other equipnent shall be rated for continuous operation under the
anmbi ent environnental tenperature, pressure, hum dity, and vibration
conditions specified or normally encountered for the installed | ocation

PART 2 PRODUCTS
2.1 NAMVEPLATES

Provi de nanepl ates with unique identifiers engraved or stanped.
Permanently attach nanepl ates to encl osure panel doors and back pl ates.
For each field nounted piece of equipnment attach a plastic or netal tag
wi th equi prrent name and point identifier.

2.2 RADI O FREQUENCY COVMUNI CATI ON EQUI PMENT ( RFCE)

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

NOTE: Show | ocation of repeaters, antennas,
transceivers, etc
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2.2.1 CGover nrent Fur ni shed
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NOTE: Designer nust identify Governnent furnished
RFCE wi t h nodel nunbers and operating
characteristics. The Government may furnish

exi sting repeaters, antennas, or antenna space on a
tower or other suitable geographical |ocation. Show
t hese equi pnent | ocati ons.

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

The Government will furnish RFCE as indicated. Al GFE shall be tested by
the Contractor to ensure that the equipnment is in calibration and
functioning correctly. Mdifications to the Contractor's system shall be
nmade to be conpatible with the GFE

2.2.2 Contract or Furni shed

RFCE not shown as Government furnished shall be furnished and installed by
the Contractor.
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2.

2.

2.

3 FM RADI O CONTRCL SYSTEM COVPUTER EQUI PMENT
3.1 Comput er

The server shall be a standard unnodified digital conputer of nodul ar
design, with the foll owing m ni rumrequirenents:

a. Mcroprocessor: mnimm2.2 Gz clock speed

b. Menory: 1024 MB, expandable to 2 GB

c. Diskette Drive: 3.5 inches (1.44 MB)

d. DVD Re-Witeable Drive: mninmmspeeds (2.4x/8x/12x/10x/32x); 2.4x
DVD re-wite), 8x DVD (read), 12x CD-R (wite), 10x CO-RW (re-wite),
32x CD (read) speeds

e. Hard Drive: minimm 120 GB

f. Miltimedia Drive: 16x speed DVD ROM

g. Video Graphics Card, video nenory: m ni num 64 MB SDRAM

h. Sound card with stereo speakers

i. Real -time clock

j. Front Mounted Ports: 2 USB, 1 serial port and 1 | EEE 1394 port

k. Total Drive Bays: External (2) 3.5", (3) 5.25"; Internal (2) 3.5"
|. Total Expansion Slots: 5 PCl; 1 AGP

m Total External Ports: 6 USB; 2 serial; 1 parallel; 2 PC2; 3 |EEE
1394 ports

n. Data/ Fax Modem

0. Network Card: Integrated 10/ 100Base-T networking interface
p. Keyboard: QAERTY, 105 keys in ergononic shape with 2 USB ports
g. Mouse: USB Optical Scrolling, two-button Muse

3.2 Col or Mbnitor

The nonitor shall be sized as shown, but not |ess than 475 mr 19 inches,
viewabl e area with a m nimumresol ution of 1280 by 1024 pi xel s,
noni nt egrated, and a maxi mum dot pitch of 0.24 nm The video output card
shal | support at |east 256 colors at a resolution of 1280 by 1024 at a

m nimumrefresh rate of 70 Hz.

. 3.3 Laser Printer

The laser printer shall neet the foll owi ng requirenments:

Resol ution: 1200 by 1200 dots per inch
Printing Tinme: 16 pages per mnute

Data Buffer Size: 32 Megabytes

Media Size: 216 by 279 mr 8.5 by 11 inches
Interfaces: Parallel port or USB port
Paper Cassette: 500 sheet capacity

DO OO Tw

. 3.4 Uninterruptible Power Supply (UPS)

A self contained UPS suitable for installation and operation at the server
shal | be provided and sized to provide a mninumof 10 mnutes of operation
of the server equipnent. Equi pnent connected to the UPS shall not be
affected in any manner by a power outage of a duration less than the rated
capacity of the UPS. UPS shall be conplete with all necessary power
supplies, transfornmers, batteries, and accessories and shall include visua
i ndi cation of normal power operation, UPS operation, abnormal operation and
vi sual and audi bl e indication of |ow battery power. Provide USB connection
with software for automatic shutdown of data applications
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2.4 FM RADI O CONTRCL APPLI CATI ON SOFTWARE

The energy managenent software shall have the capability to create

custom zabl e control strategies to be inplenented by the owner. The system
shall also include, at a minimum the follow ng predefined contro
strategies: direct |oad control, distributed generation nonitoring and
control, capacitor bank control, voltage regul ator control and thernostat
setback control. The system shall have two control nodes, manual and
automatic. Manual node shall allow the user to define when specific
strategies or groups go into and out of control. Automatic node shall use
the predefined or custom zed triggers to inplenment the control strategies.
The system shall include, at a mininum the follow ng predefined contro
triggers: time of day schedules, digital inputs, kWdenmand set-points, kVAR
setpoints, seasonal and tenperature. The system shall provide web
interface capability to all energy data and reports.

2.5 COMVAND GENERATOR

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

NOTE: Edit the following to reflect site
conditions. Designer nust specify if an energy
managenent software package will be provided or an
interface directly to the UMCS

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

The command generator shall accept commands fromthe [ UMCS t hrough an
TIA-232-F interface] [energy managenent software] and shall generate
control signals necessary to activate transnmitters and to operate radio

swi tches over the FMradi o channel. The generator shall contain a digita
tone synthesizer and transmitter controller capable of controlling up to 6
transmtters. Conmand generator shall be fully conpatible with existing
radio switch control message format to allow for full interchangeability of
exi sting and new sw tches.

2.6 TRANSM TTER

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

NOTE: Coordination with the Director of Information
Managenment nust be acconplished by the designer and
appropriate frequency assignnment granted by the
installation.

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

A continuous duty VHF conmmand transnitter shall be provided to transmit at
a carrier frequency of [139-173 MHz] [__ ]. RF output inpedance shall be
50 ohns. Frequency stability shall be within 0.0005 percent over the
operating tenperature range. Mdul ation deviation shall be adjustable to
plus or minus 5 kHz. FM hum and noi se shall be |less than nminus 60 dB

2.6.1 Backup Transm ssion System

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: The desi gner nmust sel ect the applicable
bracketed text bel ow, dependi ng upon whet her
redundant command generators are desired. The
designer nust review applicability of swtching
bet ween primary and backup transm ssion systens.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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[ A backup transmitter and antenna shall be utilized to assunme the functions
of the primary transm ssion systemin the event of primary transm ssion
failure. Circuitry shall be provided to detect primary transm ssion
failure and automatically switch the command generator signal and al
required controls over to the backup transnmitter and antenna.] [A backup
command generator, transmitter and antenna shall be utilized to assune the
functions of the primary transnission systemin the event of primary
transm ssion failure. Circuitry shall be provided to detect primary
transm ssion failure and automatically switch the | oad sheddi ng signal and
all required controls over to the backup transm ssion system]

2.6.2 Fai l ure I ndication

Vi sible and audi bl e indication of [primary] [and] [secondary] transm ssion
failure shall be provided at the command generator |ocation.

2.6.3 Manual Renpte Contro

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

NOTE: Renove this paragraph when nanual renote
control is not required.

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

Manual renote control at the command generator |ocation shall be provided
to switch between primary and secondary transm ssion equi pnent and to
designate either systemas primary or secondary.

2.7 RADI O CONTROL SW TCH ( RCS) REQUI REMENTS
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NOTE: The desi gner nmust show power wiring details
and voltage for each type of radio switch
installation. Standard radio switch voltages are
24, 120, and 208-240 volts.
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2.7.1 Cener a

A Radio Control Switch (RCS) shall consis of a mcroprocessor based printed
circuit board, internal power supply and a control relay. These conponents
are factory assenbled into a single weatherproof enclosure of not nore than
1500- cubi c-i nch exterior volume. 1t shall be catal oged by the manufacturer
for continuous duty under the followi ng conditions. Anmbient dry bulb
tenperatures from -22 to 41 degrees C O to 105 degrees F and rel ative

hum dity ranges fromO to 100 percent. The RCS shall be of a design which
permts installation on exterior walls or air-conditioning disconnects
switches. They shall be rated to performunder conditions of constant

vi bration and severe weat her conditions and to perform wi thout degradation
of service in any manner. The maximum energy dermand for a RCS with
transforner shall not exceed 10 volt-amnperes.

2.7.2 Addr esses

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

NOTE: Coordination with the Director of Information
Managenment nust be acconplished by the designer and
appropriate protocol nust be used.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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Each RCS shall have a fixed address, which is specifically assigned by the
manuf acturer. Total possible nunber of fixed addresses shall be

4,000, 000. The RCS shall utilize the [SA-Digital, Golay23.12d, Single one,
Multi-tone, REMS 100, REMS102, Converge CV-307 POCSAG format, Post Ofice
Code Standardi zation Advisory G oup POCSAG 512 AND 1024 Auto Switch
Conver ge SA-205, Converge SA-206 or the Converge SA-305/306 code

transm ssion format.] Radio switches shall be fully conpatible with
existing radio switch control nessage format to allow for ful

i nterchangeability of existing and new sw tches

. 7.3 Frequency Mdul ation (FM Receiver

The Frequency Mdul ation (FM Receiver shall be the narrow band, dua
conversion, crystal controlled type with an integral antenna and shal
operate carrier frequency of [139-173 MHz] [__ | ]. The m nimum al | owabl e
frequency deviation shall be +/- 1.0 kHz. Selectivity shall be at |east 50
dB down fromcarrier reference at plus or mnus 30 kHz. The frequency
stability shall be +/- 0.002 percent for anbient tenperatures of -30 to +60
degrees C -22 to +140 degrees F. Image rejection shall be at |east 40 dB
The receiver shall have a sensitivity of 20 microvolts per neter or |ess.
Frequency stability shall be within 0.002 percent over the range specified
above.

.7.4 Radi o Control Switch

The Radi o Control Switch shall decode the baseband signal fromthe received
of [139-173 MHz] [__ ] FMcarrier. The RCS shall utilize "distributed
intelligence" and shall be capable of providing control for a mninmmof 8
hours upon the receipt of a single radio command. The RCS shall al so
utilize a linear control algorithm which will provide randonmy sel ected
start and stop tines to ensure snooth transition into as well as out of
control. The RCS shall be a two-function controller with the capability of
renote programmabl e cold | oad pi ckup. RCSs shall have sufficient nmenory to
record progranmed paraneters and operation. The unit shall have the
capability of dunping this recorded data to a portable retrieval device

The RCS shall incorporate a 7.5-minute plus or nminus 1.5-mnute tinmer and
restore the controlled service when the tinme out period has el apsed and
another signal is not received. The RCS should also incorporate into an
Adaptvie Algorithmfor air conditioning control. An Adaptive Al gorithm
(AA) allows the run switch to nonitor the run tinme of the air conditioner
it is connected to in blocks of one hour. Wen the control unit receives
an Adaptive Algorithmcontrol nessage, it takes the previous run tine of
the air conditioner and controls it for that percentage of tine.

.7.5 Control Rel ay

Control Relay shall be rated for the load that it is shown to control on
plans. Relay life shall be at |east 300,000 operations at the rated | oad.
When the RCS's address or the SCRAM code is broadcast, the control relay
shal | be energized to open its contacts and thus interrupt the continuity
of a device's control circuit. |If there is no power to the board (e.qg.
utility outage), the control relay shall return to its normally closed
position. The RCS shall include two light-enmitting di odes (LEDs) which
will emt light through a transparent |lens ot the RCS s weat her pr oof
housi ng whenever the control relay is open (i.e., activated) or a test
signal is received
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2.

7.6 Power Supply Transforner

Power Supply Transforner shall be securely nounted inside of the RCS s
housi ng and shall provide the secondary voltage required by the

m croprocessor based printed circuit board. The Contractor shall not use
the thernostatic control voltage to power the RCS's circuit board. The
Maxi mum VA rating of the transformer nust neet the requirenments of the FM
radio circuit board. Unless otherw se noted on plans or in specifications,
the primary voltage to be used is 120/ 240 VAC, 60 Hz. Power supply
transformer shall be Cass 2, UL approved. It shall be the split bobbin
wound coil type utilizing approved materials to neet UL 5085-3. Power
supply transformer shall operate without interference to RCS operation
under conditions specified in paragraph FM RADI O CONTROL SYSTEM COVPUTER
EQUI PMENT, subparagraph Conputer. The power supply transforner shal

i nclude fuse protection. The accompanying fuse shall be rated to bl ow when
transformer's current draw exceeds 10 percent of maxi num VA rating. It
shall be installed on the Hot prinmary conductor of the transforner in a
suitable in-line fusehol der UL 512.

7.7 Encl osur es

The weat her proof encl osure constructed of a polycarbonate material wth
door gasket and nmounting hardware shall conformto NEVA 250 and shall neet
NEMA |1l and NEMA IV raintight criteria. Finish color shall be the

manuf acturer's standard, unless otherw se indicated. Danmaged surfaces
shal |l be repaired and refinished using original type finish. A sealed

vi ewi ng wi ndow on each encl osure's door shall correspond with the Contact
Position and Test LEDs location. An integral 19 mr 3/4-inch threaded

ni ppl e shall provide a weatherproof interface with associ ated exterior
conduit or enclosure. The hinged door with |latch shall have a provision
for a utility neter seal

. 8 FI ELD TEST UNI TS

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

NOTE: Design nmust specify what field test unit is

needed.
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Field test units may be separate or conbined as one unit. These units
shal | be provided to acconplish the follow ng requirenents:

a. Portable Test Unit (PTU) shall be used to exercise and test the
proper operation of a load control receiver by using any of the RCS s
operational address function comrands. The PTU shall transnmit a 7.5
mnute time-out and 7.5 mnute cycle tine nessage to the unit. The PTU
al so provides cancel commands for all function conmands.

b. The Portable Counter Display (PCD) shall read the RCS's interna
menory register by placing it over the RCS's viewi ng wi ndow. The PCD
verifies internal addressing, operations counts, and the RCS s seria
nunber .

c. The Renpbte Transm ssion Mnitor (RTM is used to receive FMradio
control messages fromthe broadcast frecuency that the Load Managenent
systemis using. The RTM deci phers the nessage and feeds it back to
t he Load Management system for a closed |oop verification of nessages
transmtted. Normally one per systemis all that is needed on bases.
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d. The Field Strength Unit (FSU) shall determine the location that wll
gi ve the best signal strength for the |oad control receivers to be
i nstall ed.

2.9 ANTENNA SYSTEM
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NOTE: The desi gner must show the topography on the
dr awi ngs.
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The antenna systemshall utilize vertically polarized antennas, coaxial
cabl e between transmitters and antennas, and natching networks required for
the proper coverage. The antenna system shall be either omi-directiona

or shaped coverage as determ ned by the Contractor fromthe topography.

The antennas shall be capable of w thstanding the environnental conditions
of [200] [__ ] kmih [125] [__ ] mph wind and [13 nmr 1/2 inch radial]
[ ] ice without failure. The antenna systemshall be selected by the
Contractor to neet the requirenents as determined fromthe topography.

Li ghtning protection shall conply with NFPA 780.

2.9.1 Groundi ng Conductors
Ant enna groundi ng conductors shall be mininum 32-strand, No. 8 AWG copper
2.9.2 G ound Rods

Ground rods shall be as specified in Section 33 71 01 OVERHEAD TRANSM SSI ON
AND DI STRI BUTI ON

2.9.3 Transm ssi on Line

The transm ssion |line between transmtter and antenna shall be 50 ohm

i npedance, foamdielectric coaxial cable rated for the transmtter output
power. M ninmumrequirenent shall be RG 8/ U foamdielectric. For |engths
in excess of 17 neters 50 feet, transmission line shall be of the
corrugated copper outer sheath type with either foamor air dielectric.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

NOTE: Coordinate with appropriate electrica
sections required by the design.
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Install system conponents and appurtenances in accordance with the

manuf acturer's instructions and as shown. Provide necessary

i nterconnections, services, and adjustnents required for a conplete and
operabl e radio control systemfully integrated with the UMCS. G oundi ng
shall be in accordance with | EEE Std 142.

3.1.1 Software
Load all software required for a conpletely operational one-way FM radio
control. Adjust, tune, debug, and conmission all software and parameters

for controlled systens to assure proper operation in accordance with the
speci fication.
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3.

1.2 Ant enna

Pl ug tubul ar radiator elenments to prevent wind vibration fatigue. Vertica
tubul ar elenments shall have drain holes near the bottom Qutside
connectors shall be snug, filled with silicone grease, and properly seal ed
with heat-shrink wap suitable for anbient tenperatures of minus 30 to 60
degrees C minus 22 to 140 degrees F

.1.3 Interior Work

Install interior electrical work as specified in Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM and as shown.

.1.4 Exterior Wrk

.1.4.1 Under gr ound

Except as otherw se specified, install underground electrical work as
specified in Section 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM
UNDERGROUND and as shown.

a. Were direct burial cable will pass under sidewal ks, roads, or

ot her paved areas, the cable shall be placed in mnimn 25 nr 1 inch
rigid galvani zed steel conduit. Conduit may be installed by jacking or
trenching, as approved. Wen direct burial cable is to be placed in
heavy use areas other than paved areas and where the cable may be

subj ect to damage from heavy equi prent, the cable shall be placed in
mnimunr 25 mr 1 inch rigid PVC conduit schedul e 80, buried a mni num of
1067 mr 42 inches below the surface.

b. Direct burial cable shall be placed below a mninur 75 mr 3 inch
wi de plastic warning tape buried in the sane trench or slot. The tape
shall be 305 mm 12 inches above the cable. The warning tape shall be
continuously inprinted with the words "WARN NG - COMMUNI CATI ON CABLE
BELOW at not nore than 1.2 neter 4 foot intervals.

c. Transitions fromunderground cable to aerial cable shall be as
speci fied for CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS i n
Section 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

d. Splices shall be installed in cable boxes. Sufficient cable shal
be provided in each splicing |ocation to properly rack and splice the
cables, and to provide extra cable for additional splices. Proper
strain relief shall be provided. Cable ends shall be protected at all
times with end caps except during actual splicing. During the splicing
operations, neans shall be provided to protect the unspliced portions
of the cable fromthe intrusion of noisture and other foreign matter

e. For cable installed in ducts and conduit, a cable feeder guide
shal | be used between the cable reel and the face of the duct and
conduit to protect the cable and guide it into the duct and conduit as
it is played off the reel. As the cable is played off the reel, it
shal | be inspected for jacket defects. Cable shall not be kinked or
crushed during installation. A pulling eye shall be attached to the
cable and used to pull the cable through the duct and conduit system
Cabl e shall be hand fed and gui ded through each manhole. As the cable
is played off the reel into the cable feeder guide, it shall be
sufficiently lubricated with a type of lubricant recomended by the
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cabl e manufacturer. Where the cable is pulled through a manhol e,

addi tional lubricant shall be applied at internediate nanhol es.
Dynamomet ers or | oad-cell instruments shall be used to ensure that the
pulling Iine tension does not exceed the installation tension val ue
specified by the cable manufacturer. The mechanical stress placed upon
a cable during installation shall not be such that the cable is tw sted
or stretched.

3.1.4.2 Aeri a

3.
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NOTE: Aerial cable should be installed on existing
poles. Were this is not possible, requirenments
nmust be shown on draw ngs.

Desi gner nust coordinate with facility personnel for
ground cl earance and establish clearances to be
shown on draw ngs.
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Except as otherw se specified, install aerial electrical work as specified
in Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON and as shown.

a. A nessenger cable systemto support aerial cable shall be

furni shed. The nessenger system including appurtenances, guys and
har dware, shall be capabl e of w thstanding a m nimum of 20 kN 4500
pounds of tension.

b. Transitions fromaerial cable to underground cable shall be as
speci fied for CONNECTI ONS BETWEEN AERI AL AND UNDERGROUND SYSTEMS i n
Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON

c. Splices in aerial cable shall be within 1 neter 3 feet of a pole
and pl aced inside a watertight enclosure. Drip |loops shall be forned
at the cable entrance to the enclosure. Lashing clanps shall be placed
within 305 mr 12 inches of the encl osure.

d. Lashing wire shall be wound tightly around both the comunication
cabl e and the nessenger cable by nmachi ne nethods. The lashing wire
shall have a mininumof 3 turns per 305 mr |inear foot. Lashing clanps
shal |l be placed at all poles and splices.

e. Loops shall be forned in the aerial cable at points of connection
and at poles to prevent damage fromthermal stress and w nd | oadi ng.
The conmuni cation cable shall be protected from chafing and physica
damage with the use of spiral cut tubing and PVC tape, or plastic

sl eeves. The ground clearance of installed cabling shall be as shown.

1.5 Radi o Control Switch (RCS)

Install RCS in accordance with manufacturer's guide and seal penetrations
wi th rubber silicone sealant to preclude the entry of water.

.1.6 | mpul se Suppression Surge Arrester G ounding

| mpul se suppression surge arresters shall be grounded. G ound resistance
shall be not nore than 10 ohnms. Connections to earth shall be rmade in the
same manner as for secondary neutral ground rod. The aerial portions of
surge arrester and secondary neutral ground conductors shall be separate
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from and i ndependent of each other but both grounds shall be bonded

toget her bel ow grade at the ground rods, or to the ground counterpoise, as
appl i cabl e and the ground rods shall be spaced a m nimumof 6.1 neters 20
feet apart.

.2 RADI O CONTROL SYSTEM TESTI NG

. 2.1 Cenera

Denonstrate conpliance of the one-way FM Radi o Data Control Systemwth the
contract docunents. Furnish personnel, equipnent, instrumentation, and

supplies necessary to performsite testing. Ensure that test personnel are
regularly enployed in the testing and calibration of radio contro

systens. Testing shall include the field tests and the performance
verification tests. Field tests shall be conducted by the Contractor to
determne the systemis conpletely operational. Perfornmance verification

test shall be a denpnstration to the Governnment to ensure proper operation
of all the conponents and proper execution of the sequence of operation

.2.2 Test Pl an

Submit and obtain approval of the field test plan and perfornmance
verification test plan for each phase of testing before begi nning that
phase of testing. Gve to the Contracting Officer witten notification of
pl anned testing at |east 30 days prior to test. Notification shall be
acconpani ed by the proposed test procedures. In no case will the
Contractor be allowed to start testing without witten Government approva
of field test plan and performance verification test plan

. 2.3 Test Oversi ght
Tests are subject to oversight and approval by the Contracting O ficer.
. 2.4 Test Reporting

Bef ore scheduling the performance verification test, furnish field test
docunentation and witten Certified Statement of Field Test Conpletion to
the Contracting Oficer for approval. The statenent, certified by the
radio control system provider, states that the installed system has been
tested and is ready for the performance verification test. Do not start
the performance verification test prior to receiving witten perm ssion
fromthe Governnment. During and after conpletion of the Field Tests, and
again after the Performance Verification Tests, identify, deternine causes,
replace, or repair equipnment that fails to meet the specification, and
submit a witten report to the Governnent. Docunent all tests with
detailed test results. Explain in detail the nature of each failure and
corrective action taken. Provide a witten report containing test
docunentation after the Field Tests and again after the Perfornmance
Verification Tests.

-- End of Section --
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