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SECTION 26 09 13

POAER MONI TORI NG SYSTEM
11/ 08

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: This gui de specification covers the
requi renents for power nonitoring 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.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Citeria Change Request (CCR)

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

PART 1 GENERAL

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: This section will be used in conjunction with
Sections 02 41 00 {DEMOLI TI ON} { AND}

{ DECONSTRUCTI ON}; 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM 33 71 01 OVERHEAD TRANSM SSI ON AND

DI STRIBUTION, 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERGROUND; 27 21 10.00 10 FI BER OPTI C DATA
TRANSM SSI ON SYSTEM 27 15 19.00 10 W RE LI NE DATA
TRANSM SSI ON SYSTEM 33 82 01 | NTERCOVMUNI CATI ON
SYSTEM and any ot her gui de specification sections
required by this design.

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

1.1 REFERENCES

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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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 RI D 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
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.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI INCI TS 154 (1988; R 1999) O fice Machi nes and

Suppl i es - Al phanuneric Mchines -
Keyboard Arrangenent

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

| EEE 802. 3

(2008; Amd 3 2009) Standard I nfornmation
Technol ogy- - Tel ecomnmuni cati ons and

I nf ormati on Exchange Between
Systens--Specific Requirenents Part 3:
CSMA/ CD Access Met hod and Physical Layer
Speci fications

| EEE C37.90.1 (2002) Standard for Surge Wthstand

Capability (SWC) Tests for Relays and
Rel ay Systens Associated with Electric
Power Appar at us

| EEE C57. 13 (2008) Standard Requirenents for

I nstrunent Transforners

| EEE C62.41.1 (2002; R 2008) Guide on the Surges

Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) Recommended Practice on

Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

| EC 61000-4-5 (2005; Corr 2009) El ectromagnetic

Compatibility (EMC) - Part 4-5: Testing

SECTION 26 09 13 Page 5



and Measurenment Techni ques; Surge |nmmunity
Test; Ed 2.0

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI Cl12.1

ANSI C12. 20

ANSI C62. 61

NEMVA 250

NEMA I CS 1

NEVA WC 74/ 1 CEA S-93-639

(2008) Electric Meters Code for
El ectricity Metering

(2002) Electricity Meters - 0.2 and 0.5
Accur acy Cl asses

(1993) American National Standard for Gas
Tube Surge Arresters on Wre Line
Tel ephone Circuits

(2008) Enclosures for Electrical Equipnrent
(1000 Vol ts Maxi mum

(2000; R 2005; R 2008) Standard for
I ndustrial Control and Systems: Genera
Requi rement s

(2006) 5-46 kV Shiel ded Power Cable for
Use in the Transni ssion and Distribution
of Electric Energy

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

TI A-232-F

Tl A- 485- A

TI A-568-C. 1

(1997; R 2002) Interface Between Data
Term nal Equi pnent and Data
Circuit-Term nati ng Equi pment Enpl oyi ng
Serial Binary Data Interchange

(1998; R 2003) Electrical Characteristics
of CGenerators and Receivers for Use in
Bal anced Digital Miltipoint Systens

(2001; Adn2, AdnB8 &Adm4 2003; Adnb 2004;
Adnv 2006; R 2009) Conmercial Building
Tel econmuni cati ons Cabl i ng Standard

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

47 CFR 15

1.2 SYSTEM DESCRI PTI ON

Radi o Frequency Devi ces

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

NOTE: Designer will
requirenents

add location and site specific

and sel ect a single workstation or
mul tiple workstation system as descri bed under
par agr aph Conmmuni cati ons.

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

1.2.1 Syst em Requi renment s

The power nonitoring system consisting of comrercial, off-the-shelf
intelligent electronic devices (IEDs), conmunication channels, and PC based

wor kst ati on equi pnment,

Wil l

be used by |

] to nonitor the operation of
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1

[ ] at [ ]. Provide a power nonitoring systemthat is a [single]
[multiple] workstation systemutilizing an Ethernet |ocal area network
(LAN). The power nmonitoring system workstation[s] will be |ocated at

. 2.2 Syst em Response Ti nes

a. Any new display shall begin to update the workstation nonitor
within 2 seconds after being requested. Preformatted displays shall be
conpletely presented within 5 seconds after the request.

b. Al calculated values shall be updated fromthe database, when
di spl ayed at the workstation, at |east every 15 seconds.

c. Digital status indications, when displayed at the workstation
shal |l be updated within 15 seconds fromthe | ED

d. Anal og val ues, when displayed at the workstation shall be updated
within 15 seconds fromthe | ED

2.3 System Accuracy and Di spl ay

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

NOTE: Designer will include THD and K-Factor only
when Enhanced | EDs are specified, and will add
requirenents for additional site specific

nmeasur enent s, including range and accuracy, for any
special application not |isted.

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

The system shall nmaintain the specified end-to-end accuracy from sensor to
all workstation displays, including the effects of transmitters,
transducers, and engi neering units conversions, for one year for the
applications specified and shall report and display changes in sensed

val ues as specified. The systemaccuracy and di splay requirenents are as
fol | ows:

a. Current: wth a range for the specific application + 1.0 percent
of reading; display and print to nearest anpere.

b. Voltage: wth a range for the specific application £ 1.0 percent
of reading; display and print to nearest volt.

c. Power Factor: 1.0 percent of reading; display and print to nearest
hundr edt h.

d. kwWw: wth a range for the specific application £ 1.0 percent of
readi ng; display and print to nearest kWh.

e. KW wth a range for the specific application + 1.0 percent of
readi ngs.

f. KVA: with a range for the specific application = 1.0 percent of
readi ng; display and print to nearest KVA.

g. KVAR with a range for the specific application = 1.0 percent of
readi ng; display and print to nearest KVAR

h. Frequency: + 0.05 Hz; display and print to nearest 0.1 Hz.
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i. Total Harnobnic Distortion (THD) in percent for current and voltage,
each phase.

j. K-Factor (dinensionless ratio based on harnonic content of current
waveform.

k. Special application(s) added by the designer, as needed.
1.2.4 El ectrical Transients and El ectromagnetic Interference
1.2.4.1 Power Line Surge Protection

Protect workstation equi pment connected to ac circuits from power |ine
surges and neet the requirenents of | EEE C62.41.1 and | EEE C62.41.2

| ocation category A3, while equipnent is operating. |In addition, protect
all 1EDs to nmeet the requirenents of | EEE C37.90.1 or the requirenments of
| EC 61000-4-5, test level 4, while the equipnent is operating. Fuses shal
not be used for surge protection.

1.2.4.2 Sensor Wring Surge Protection

Protect all digital and anal og inputs of all |EDs agai nst surges induced on
sensor wiring to neet the requirenments of |EEE C37.90.1 or the requirenents
of | EC 61000-4-5, test level 4, while the equipnment is operating. Fuses
shal | not be used for surge protection.

1.2.4.3 Conmmuni cati ons Channel s Surge Protection

Pr ot ect communi cati ons equi pnment agai nst surges induced on its

conmuni cations channels. Protect comunication interfaces to all field
equi prrent to nmeet the requirenments of | EEE C37.90.1 or the requirenents of

| EC 61000-4-5, test level 4, while the equipnent is operating. Fuses shal
not be used for surge protection. Metallic cables and conductors which
serve as comuni cations channel s between buil di ngs shall have surge
protection installed at equi pnent and additional triple el ectrode gas surge
protectors rated for the application installed at each end, within 1 m 3
feet of the building cable entrance. Surge protectors shall neet the

requi renents of ANSI C62.61

1.2.5 Wor kst ati on Equi pnment Power Source

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

NOTE: The designer will show uninterruptible power
supply (UPS) | ocation and power requirenments on the
project drawi ngs. UPS power will be required for
the workstation, |aser printer, and gateways.

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

Power wor kstation equi pnent froman uninterruptible power supply (UPS) as
shown. The UPS shall provide 15 m nutes of normal operation for al
connect ed equi pnment.

1.2.6 Conmmuni cati ons

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: The designer will select the m ni mrum nunber
of communi cation channels required for the project,
based on site layout, and |IED counts. The desi gner
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1

1

will not exceed 30 | EDs per communication channel

The designer will utilize the first bracketed

par agr aph when the systemrequirenents do not exceed
4 communi cati on channels. A single workstation
systemwi || be specified.

The designer will utilize the second bracketed

par agraph when the systemrequirenents exceed 4
conmuni cati on channels. A nmultiple workstation
systemutilizing a LAN will be specified.

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

The Workstation [shall be configured to accept a mninumof 4 TIA-232-F or
TI A- 485- A data conmuni cati ons channel s by way of conmunication interface
converters. [Each communication channel shall support conmunication with at
| east 30 | EDs and shall neet the perfornance requirenents as specified.]
[and associated | ocal area network shall be configured to accept a m ni mum
of 32 TIA-232-F or TIA-485-A data conmuni cati ons channel s by way of

Et her net gateways. Each comunicati on channel shall support commrunication
with at | east 30 | EDs and shall neet the perfornance requirenents as

speci fied.]

2.7 Expansi on Requirenents

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

NOTE: The designer will select 120 | EDs for systens
not exceedi ng 4 conmuni cati on channels, and 960 | EDs
for systens exceeding 4 comunication channels.

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

Provi de workstation hardware and software to acconmodate a total of [120]
[960] | EDs.

2.8 Pr ot ocol s

The workstation equi pnent shall include software allowing it to conmunicate
with field equi pnent using any of the follow ng protocols:

a. A published open protocol
b. MODBUS RTU ASCl | .

2.9 Utility Demand I nterval Synchronization

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: |If demand interval synchronization is
required, coordinate with the utility to determ ne
if utility demand synchroni zation signals are
available. |If the signals are available, include
thi s paragraph and show the signal interfaces to the
wor kst ation conmputer; otherw se, delete this

par agr aph

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

An interface for utility demand interval synchronization signals shall be
provi ded as shown. The synchronization signal shall be used in cal cul ating
and di spl ayi ng denand.
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1.2.10 General Requirenents for Testing

Performinstallation testing of the workstation and field equi prent, at the
site, including adjustnents of the conpleted systemas specified. Provide
al | personnel, test equipnent, instrunentation, and supplies necessary to
performall testing. Gve witten notification to the Governnent at | east
21 days prior to the PVT, and in no case shall notice be given until after
the Contractor has received witten Governnent approval of the specific
testing procedures.

1.2.11 Test Procedures and Reports

The procedures shall consist of detailed instructions for test setup,
execution, and evaluation of test results. Use the test reports to
docunent results of the tests. Deliver reports to the Governnent within 7
days after conpletion of test.

1.3 DELI VERY OF TECHNI CAL DATA AND COVPUTER SOFTWARE

1.3.1 Dat a, Drawi ngs, CD-ROMs, and Manual s

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The designer will coordinate with the
installation to determne if McroStati on or Aut oCAD

file format is required.
ER R IR I I 2 R R R R R I I I R R R R I I I R R R S I I I R R R R I I I R R R I I I I I O I I R R R R I I I

Deliver all itens of software and technical data (including technical data
which relates to conputer software), which are specifically identified in
this specification strictly in accordance with the CONTRACT CLAUSES and the
Contract Data Requirenments List, DD Form 1423. ldentify all data delivered
by reference to the particul ar specification paragraph against which it is
furnished. Al drawi ngs submitted shall be in DXF and [ M croStation v5. 0]

[ Aut oCAD v14] file structure. Five sets of CD-ROVs shall be provided after
final drawi ngs are approved. Manuals provided shall contain the mnimum
content specified, although varied packaging and fornmats are acceptabl e.
The Contractor may submit standard nanuals with additions as necessary to
conformto the requirenents |isted bel ow.

1.3.2 Techni cal Data Package 1 - Existing Conditions Report

The data package shall include the existing conditions report as specified
i n Paragraph: EXAM NATI ON, and associ ated docunentati on as specifi ed.

1.3.3 Techni cal Data Package 2 - System Data

1.3.3.1 System and I nstall ati on Draw ngs
a. Power nonitoring system bl ock di agram
b. Layout plans show ng equi prent | ocations and cabl e routing.
c. Field equi prent installation draw ngs including di mensi onal
drawi ngs of any existing enclosures show ng equi pnent cutouts and
nmounting |l ocations, and indicating adequate cl earance from existing

wi ring and devices in accordance with manufacturer's recomendati ons.

d. Instrument transformer wiring and installation draw ngs.
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3.3.2 Equi prrent Dat a

Deliver a conplete data package for all materials and equi prent as
specified, including the follow ng:

a. Catalog data for workstation equi pnent denonstrating conpliance
with specified requirements.

b. Catalog data for field equipment indicating outline and nounting
di mensi ons and schematic external wring arrangenment, and

c. Catalog data for instrunment transfornmers denonstrating conpliance
with specified requirenments.

3.3.3 Installati on, Setup and Operation Cuides

The data package shall include the nmanufacturer's standard installation,
setup and operation guides for workstation equi pnent and field equiprent,
and shall include details of the published open protocol for comrunications.

.3.3.4 User's Qui des

The data package shall include the manufacturer's standard user's gui des
for all software provided with the system

.3.3.5 Certifications

Provide witten certifications that system conponents neet the requirenents
speci fied including:

a. 47 CFR 15

b. |EEE C62.41.1 and | EEE C62.41.2
c. ANSI Cl2.1

d. ANSI C62.61

e. | EEE C37.90.1 or |EC 61000-4-5.

. 3.4 Techni cal Data Package 3 - Training Data

Lesson plans and training manual s for the training phases, including type
of training to be provided and with a |ist of reference material shall be
submitted for approval as specified.

.3.5 Technical Data Package 4 - Performance Verification Testing Procedures

Submit test procedures for the Performance Verification Test (PVT). The
test procedures shall explain in detail, step-by-step actions and expected
results to denonstrate conpliance with the requirenments of this
specification. Submt the PVT procedures for approval.

.3.6 Techni cal Data Package 5 - Performance Verification Testing Data

Submit the performance verification test data to the Governnent after the
CGover nent approves the performance verification test.

3.7 Techni cal Data Package 6 - Operation and Mai ntenance Manual s

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: The designer will consult with the
installation to determ ne the quantity of manuals
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required.
EE IR I Sk S S I S S I I S R R R Rk I I S Sk S Ik I kS R R I Rk S S I kS I S I S

Resubmt the operation and mmi ntenance manuals of all technical data
identified as Technical Data Package 2, bound in three-ring binder, wth
as-built corrections and revisions and with addenda/ appendi ces as necessary
to identify any special characteristics or operations not covered in the
manuf acturer's standard docunentation. Submt [6] [__ ] copies of the
operation and mai ntenance manuals within 30 days foll ow ng successfu

conpl etion of the PVT.

4 ENVI RONMVENTAL REQUI REMENTS

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Designer will include sufficient air
conditioning and/or heating to nmaintain the

Wor kst ati on Equi pnment room t enperature between 18
degrees C (65 degrees F) and 23 degrees C (75
degrees F), including allowance for Wrkstation

Equi pnent and personnel cooling | oads.
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

a. Wrkstation and associ ated equi pment shall operate w thout danmage
or degradation under the followi ng anbient conditions, unless otherw se
not ed.

(1) Operating Tenmperature: 16 to 29 degrees C 60 to 85 degrees F.
(2) Operating Hum dity: 20 to 80 percent, non-condensing.

b. Al field equipnment shall operate wi thout damage or degradation
under the follow ng anbi ent conditions, unless otherw se noted.

(1) Operating Tenperature: O to 50 degrees C 32 to 122 degrees F.
(2) Operating Hum dity: 10 to 90 percent, non-condensi ng.
5 MAI NTENANCE AND SERVI CE
5.1 General Requirenents
Provi de all mai ntenance services required and equi pment necessary to
maintain the entire systemoperational, as specified, for a period of 1
year after system acceptance. Maintenance shall include preventive
mai ntenance in addition to repairs, replacenents, and adjustnents and
software updates. Witten pernission shall be obtained fromthe Governnent

prior to performng any service work or adjustnents which have any i npact
on facility operations.

.5.2 Descri ption of Wbrk

The adjustnent and repair of the systemincludes all workstation equi pnent
and field equi prment including software updates. Perform each
manufacturer's required adjustnments and all other work necessary for proper
operation as specified.

.5.3 Service Calls

The Governnent will initiate service calls when the systemis not
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functioning properly. Provide to the Governnent a tel ephone nunber where
the service supervisor can be reached at all tinmes. Service personne

shall be at the site within three working days after receiving a request
for service. Restore the systemto proper operating condition within seven
wor ki ng days after receiving a request for service.

5.4 Records and Logs

Keep records and | ogs of each mai ntenance and service task, and organi ze
cunul ative records for each major conponent, and for the conplete system
chronologically. Maintain a continuous log for all devices on a
site-by-site basis containing all initial anal og span and zero calibration
val ues and testing of all digital points. Conplete |ogs shall be kept and
shal | be available for inspection onsite, denmponstrating that planned and
systematic adjustnents and repairs have been acconplished for the system
Provide the Governnent with a summary report of the naintenance and service
performed during each previ ous nonth.

5.5 System Modi fications

Make any reconmendations for system nodification as part of naintenance and
service in witing to the Governnent. No system nodifications, including
operating paraneters and control settings, shall be nmade w thout prior
approval of the Governnent. |Incorporate any nodifications nmade to the
systeminto the system docunentation including drawi ngs and manual s.

5.6 Sof t war e

Provide notices of all software updates and verify operation in the system
if the Government chooses to incorporate the update. These updates shal

be acconplished in a tinely manner, fully coordinated with system
operators, and shall be incorporated into the manual s and software
docunentation. Install and validate the | atest rel eased version of the
software, upon receiving witten approval by the Governnent.

5.7 Tel ephone Consul tation

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: The designer will consult with the
installation to determne if tel ephone consultation
is to be required; if not, delete this paragraph

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

Provide up to 40 hours per year of tel ephone consultation to Governnent
personnel. Keep a log by nonth, identifying caller, date and | ength of
call, and results of call

PART 2 PRODUCTS

2.

2.

1 MATERI ALS AND EQUI PMENT
1.1 Cener al

Units of the sane type of equipnent shall be products of a single
manuf acturer. Each nmaj or conponent of equi pnent shall have the

manuf acturer's name and address, with nodel and serial nunber in a
conspi cuous place. Al materials and equi pnent shall be currently in
production at tinme of delivery to the Governnent.
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1.2 Nanepl at es

Provide | am nated pl astic nanmepl ates for each equi prent encl osure and
device furnished. Lamnated plastic shall be 3 mr 1/8 inch thick, white
with black center core. Naneplates shall be a mnimumof 25 by 75 nm 1 by
3 inches, with mininur 6 nr 1/4 inch high engraved bl ock | ettering.

Nanepl ates for devices smaller than 25 by 75 mr 1 by 3 inches shall be
attached by a non-ferrous metal chain. All other nameplates shall be
attached to the device. The nameplate for each equi pment encl osure or

devi ce shall include the designator or nunber as shown, and the site nane.
Site nanes shall be provided after order placenent. Attach naneplates to
the equi pment with stainless steel panhead screws.

1.3 Field Wring, Cabling, and Term nal Bl ocks

a. Install internal wiring in factory pre-wi red encl osures accordi ng
to the Contractor's standard as to wire size, insulation, and nethod of
term nation on internal equiprment. The individual conductors of the

i nterconnecting cables shall nmeet the flane resisting test requirenments
of NEMA WC 74/1 CEA S-93-639 | ]. Each individual conductor in

i ndi vi dual encl osures shall be uniquely identified in accordance with
NEVMA ICS 1. Splices will not be permtted.

b. Provide rail mounted conpression clanp term nal bl ocks for
conductors requiring connection to circuits external to the specified
equi prent, suitable for up to 12 AWG wire. Term nal blocks for anal og
circuits shall be knife switch disconnecting type. Goup termna

bl ocks for easy accessibility unrestricted by interference from
structural nenmbers and internal devices. Provide sufficient space on
each side of each ternminal block to allow an orderly arrangenent of al
| eads to be terminated on the block. Provide plastic wiring duct or
ot her factory mounted cabl e support devices to support cables for
external circuit wring.

c. Mke term nal blocks, interposing relays, switches, or simlar
devices readily accessible. Locate the equipnment in conpartnents,

encl osures, or junction boxes in such arrangenent that naintenance
personnel shall have direct access to the equi pnent w thout renoval of
barriers, cover plates, or wiring. Provide grouped terninal blocks for
all external connections. Al wiring |eaving an encl osure shall |eave
fromterm nal bl ocks or prefabricated connectors and not from ot her
devices in the enclosure. Term nal blocks and junpers shall be
permanently and uniquely marked in conformance with NEVA | CS 1.

1.4 Power Supplies

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

NOTE: The designer will verify existing power
source characteristics and circuit availability to
provide a 120 Vac circuit to field equiprent.
Sources of power will be shown including
transforners, if required

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

Fi el d equi pment shall be powered from 120 Vac or shall derive power from
the monitored circuit.
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2.1.5 Encl osur es

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: The designer will coordi nate nunber of keys
with the installation.

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

Encl osures shall conformto the requirenents of NEMA 250 for the types
specified. Repair and refinish damaged surfaces using original type
finish. Enclosures installed outdoors shall be type 4X stainless steel,
unl ess otherwi se shown, and shall contain a thernostatically controlled
space heater to maintain the enclosure above the dew point, if required by
the equi pnent installed. Enclosures shall have renovabl e hinged,
key-1ocked front doors. All enclosure |ocks shall be keyed alike. A tota
of [5] [___ ] keys shall be turned over to the Governnent.

2.1.6 EM / RFlI Conpl i ance

Equi pment shal |l be designed to minimze the generation of el ectromagnetic
and radio frequency interference. Wrkstation equi prent shall be in
compliance with 47 CFR 15, for O ass B computing devices.

2.2 FI ELD EQUI PMENT
2.2.1 Basic Intelligent Electronic Device (I|ED)
2.2.1.1 Basic | ED

Basi ¢ | EDs shall be m croprocessor based devices providing multiple
neasurenents for 60 Hz single phase or three phase electric systens as
shown. Basic |EDs shall utilize a comrunication protocol in accordance
wi t h Paragraph: Protocols for display and transm ssion of the foll ow ng
paraneters as specified plus other parameters as shown:

Vol tage line-to-neutral plus or minus 0.5 percent
Voltage line-to-line: plus or mnus 1 percent
Current: plus or minus 0.5 percent

VA:  plus or mnus 1 percent

kVAR: plus or minus 1.5 percent

Power factor: plus or mnus 1 percent

kW plus or mnus 1.5 percent

kWh:  plus or minus 1.5 percent of reading

STe@Toanop

2.2.1.2 Mount i ng

Basi ¢ | EDs shall accommpbdate nmounting in or on sw tchgear enclosures as
required for the installation.

2.2.1.3 Conmmuni cati ons
a. Basic | ED to workstation: Conmunications interfaces shall be
provi ded for each Basic IED to the communications channels for
data transfer between Basic | ED and wor kst ati on.

b. Each Basic | ED shall have ports and nodens or line drivers to
performthe specified functions.
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2.2.1. 4 KWH Val ue Retention

Basic | EDs shall retain the accunmul ated KWH val ue for 72 hours m ni num
during power outages.

2.2.2 | ED Conmuni cati on Equi prent

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

NOTE: The designer will include Enhanced I EDs in
the project only if required by the installation
Enhanced IEDs will typically be applied to nain
service feeders and feeders to sensitive or critica
| oads. Show Enhanced | EDs where required. The
designer will show requirenments for any additiona
paraneters to be displayed by a table on the project
drawi ngs. The designer will check technica
literature for several manufacturers, and additiona
paraneters will not exceed those listed in

R
manuf acturers' literature.
EIE IR R R R R I I I I IR S I I I I R R b I I IR R R I R I I R I S I I I I I R b I S I b R b b I b I b I b I b b b b I I I b I b I

Repeaters shall be provided where required for extension of comrunication
channel physical nedia.

2.2.3 Enhanced | ED

Enhanced | EDs shall provide all functions specified for Basic | EDs, and
shal |l provide the follow ng additional functions:

a. Frequency: Plus or minus 0.05 Hz

b. THD in percent, for current and voltage, each phase

c. K Factor (dinmensionless ratio based on harnonic content of
current waveform

d. Sag/Swell Detection

e. Waveform Capture

Enhanced | EDs shall maintain the ten npost recent captured waveforns in
menory and shall retain captured waveforms for 72 hours m ni num during
power outages. Enhanced |EDs shall be certified to neet the accuracy
requirenents of ANSI C12.20 for utility revenue netering.

2.3 | NSTRUVENT TRANSFORMERS
2.3.1 Potential Transforners
Potential transforners shall be conpatible with | EDs furnished. The
Contractor is responsible for determ ning the actual voltage ratio of each
transformer. Potential transformers shall conformto | EEE C57.13 and the
foll owi ng requirenents.
a. Type: indoor, dry type, of two-w nding construction
b. Frequency: Nonminal 60Hz
c. Accuracy: plus or mnus 0.3 percent at 60Hz
2.3.2 Multi-Ratio Current Transforners

Current transformers shall be conpatible with the | EDs furnished. Current
transfornmers shall conformto | EEE C57.13 and the foll owi ng requirenents.

SECTION 26 09 13 Page 16



2.

2.

2.

a. Insulation Class: BIL rating shall be equal or greater than
t he equi pnment bei ng connected to.

b. Frequency: Nomi nal 60Hz

c. Accuracy: plus or mnus 0.3 percent at 60Hz

d. Burden: Burden class shall be selected for the |oad

e. Phase Angle Range: 0 to 60 degrees

4  WORKSTATI ON EQUI PMENT

4.1 Wor kst ati on Conput er

4.1.1 Di gital Conputer

The workstation conmputer shall function as the overall system coordinator,
perform aut omat ed functions, and perform cal cul ati ons associated with
operator interactions, alarmreporting, and |ogging of events. Each

wor kst ation conputer shall be a single manufacturer's standard unnodified
digital conputer of nodul ar design. The workstation conputers shall not

i ncl ude any hardware precluding the purchase of a standard nai ntenance and
service contract fromthe computer nmanufacturer. Each workstation conputer
shal | have at |east a 400 MHz processor and a 32 bit data and address bus:

.4.1.2 Menor y

Provi de each workstation conmputer with 128 nmegabytes RAM as a m ni mum
expandabl e to 512 megabytes.

.4.1.3 Hard Di sk Drive Data Storage

Provi de each workstation with a hard di sk drive system Each hard disk

drive systemshall include at |east one drive and controller. Formatted
drive capacity shall be not |ess than 8 gi gabytes, and average access tine
shall not be greater than 10 milliseconds. Automatic read-after-wite

checki ng shall be provided.

.4.1.4 Fl oppy Di sk Drive

Provi de each workstation conputer with a 1.44 negabyte 89 mr 3-1/2 inch
fl oppy disk drive and controller.

.4.1.5 CD-ROM Dri ve

Provide a 32X CD-ROM drive having a nom nal storage capacity of 650
nmegabytes and a mini mum 128 kil obyte cache nmenory for each workstation
comput er.

.4.1.6 Wor kst ati on Conput er Magnetic Tape Drive

Each workstation conputer shall have a 4 mr 3/16 inch Magnetic Tape Drive
with a formatted unconpressed storage capacity of 4 gigabytes and formatted
compressed storage of 8 gigabytes.

2.4.1.7 Wor kst ati on Col or Monitors

a. Workstations shall include a color nonitor with a tilt/sw vel base
and | ocal controls for contrast, brightness, focus, vertical size,
hori zontal size, vertical position, and horizontal position

b. A graphics adapter shall be furnished, with four negabyte (m ninum
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of video nenory, supporting all video nbdes and resol utions specified.

c. The color mobnitors shall be nomnal 508 mr 20 inch, with 0.26 to
0.28 mr 0.0104 to 0.0112 inch dot pitch

2.4.1.8 Keyboar d

Each workstation shall have a keyboard provided with the system The
keyboard shall conply with the ANSI | NCI TS 154 standard and shall include a
typewiter arrangenment of al phanuneric synbols, vertical and horizontal tab
keys, a standard nuneric pad, cursor direction controls with a hone key,
and 10 user assignabl e push-button keys.

2.4.1.9 Mbuse

Provide a standard nouse with each workstation. Muse speed and resol ution
shal | be adj ustabl e.

2.4.1.10 Audi bl e Al arm

Each workstation shall include an audible alarm actuated by the on-line
wor kst ati on conput er

2.4.1.11 Laser Printer

Each workstation shall be provided with a laser printer. Resolution shal
be a m ni mum of 600 dots per inch and there shall be a mninumof 2
negabytes RAM  Printing speed shall be a m nimum of ei ght pages per
mnute, with a 100-sheet m ni nrum paper cassette and with nanual feed. A
parall el interface shall be provided for connection to the workstation
conput er.

2.4.2 Comuni cat i ons

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

NOTE: The designer will utilize the first bracketed
par agr aph when the systemrequirenments do not exceed
4 communi cati on channels and the installation does
not require nultiple workstations. A single

wor kstation systemw || be specified.

The designer will utilize the second bracketed

par agr aph when the systemrequirenments exceed 4
communi cati on channels, or the installation requires
multiple workstations. A multiple workstation
systemwi || be specified.

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

[ Provi de comruni cati ons channels for the | EDs as shown. The workstation

shal I include comuni cation channels as required, expandable as specified
with additional cards. Data transfer shall be set at 9600 bps per
channel. Repeaters and nodens shall be provided as shown or required.]

[ Each Workstation conputer shall be supplied with an internal network
interface card for connection to | EEE 802.3 BASE-T tw sted pair Ethernet

LANs. Interface cards shall be supplied with an on-board transceiver for
direct connection to the LAN, and with an AU port for performng

di agnostics. Interface cards shall also have an on-board buffer nenory to
prevent | oss of data packets. The LAN shall interconnect and service
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system | ocal and renote conponents. The network transm ssion nmedi a shal

be Category 5 twisted pair cable as defined by TIA-568-C.1. Al cabling,
pat ch panel s, patch cables, and accessories shall be provided as required
to inplenent a conplete wiring systemfor the LANs. Connector type shal

be Category 5 rated. A mininumof one AU port shall be provided per

twi sted pair nodule. Ethernet gateways shall be provided for interface of

| ED conmuni cati on channels to the LAN. Ethernet gateways shall accept data
fromfield equi pnent at the full speed of the field equi pment commruni cation
channel . ]

.5 SYSTEM SOFTWARE

The standard system software supplied by the conmputer system nmanufacturer
shall not be nodified in any way that woul d preclude purchase of a standard
mai nt enance and service contract fromthe conputer manufacturer. A
currently avail abl e and supported w ndow ng di sk operating system and
graphi cal user interface shall be utilized.

.6 COMWAND SOFTWARE
.6.1 Ceneral Features

Provi de command software to request, receive, and process all real-tine

val ues acquired from periodic scans of field equipnent and manual data and
conmand entries from operator workstations. The software shall effectively
coordinate the field equi pment scanni ng and dat abase updating with the

wor kstation interface, report and event software, and other related

cal cul ation and data processing software.

.6.2 Dat abase Managenent
.6.2.1 Real - Ti e Dat abase

a. Provide a real-tine database to store and nanage the nobst current
cal cul ated, and scanned val ues.

b. The real-tine database shall be designed to handle the total nunber
of | EDs specified in paragraph EXPANSI ON REQUI REMENTS.

.6.2.2 Dat abase Edit or

The dat abase editor shall enable the operator to add, nodify, and delete
system |ED s via interactive procedures. The editing software shal
dynanmically resize tables and files as | EDs are added or deleted. The
system shall provide "fill-in-the-blank" displays for editing.

.6.2.3 Cal cul at ed Val ue

This value shall be created by calculating it from any conbi nati on of

noni tored val ues and paraneters, and other data. The results of the
calculation will be a value having all the properties of nonitored val ues
wi t hout the associated hardware. The cal cul ated point shall be avail able
for use in any display or report.

.6.3 Scanni ng
a. The software shall provide the nessage exchange sequence for

scanni ng, generate necessary comuands to retrieve nonitored val ues and
paraneters, and performall required error checking to ensure validity
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of received data, and/or proper conpletion of the scan sequence. Al
system mal functions, including no response fromfield equipment,
i nconpl ete data, or invalid data, shall be reported.

b. The Wbrkstation shall communicate with |EDs on a sequenti al
conti nuous scan basi s.

c. Inclusion or exclusion of any IED fromthe scanni ng sequence shal
be acconplished fromany Wrkstation

6.4 Error Detection and Retransmn ssion

An error detection algorithmshall be used for data between | ED and

wor kst ati on which shall detect all single and double bit errors, all burst
errors of eight bits or less, and at |east 99 percent of all nulti-bit and
burst error conditions. A nessage shall be in error if one bit is received
incorrectly. The systemshall retransmt all nessages with detected errors.

.6.5 User Interface Software

.6.5.1 Ceneral Display Requirenents

Provi de di splays as specified and shown. All displays shall be uniquely

| abel ed. Al displays shall include tine and date. Displays shall contain
any conbi nation of graphic and tabular information. A display shal
contain any conbi nati on of nonitored data fromall |1EDs, and all displayed

data shall be updated as specified in Paragraph: System Response Ti mes.

.6.5.2 Di spl ay Editor

The display editor shall enable an operator with proper password to create,
nodi fy, and delete displays. The primary use shall be for addi ng and

nodi fyi ng one-1ine diagranms, station status displays, systemsunmaries, and
systemdirectories, as field equi pnment or new data are added.

.6.5.3 Speci fic Displays

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: The designer will show one-Iline diagranms and
ot her project-specific graphics on the project
dr awi ngs.

Speci fy waveform di splays (iteme. below) only if
Enhanced | EDs are specifi ed.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

Provide the follow ng graphic and tabul ar displ ays:

a. System Menu (nenu of all tabular, reports, graphical displays,
active trends, and other displays provided on the system). Provide hot
buttons to allow an operator with an appropriate password, to sel ect
and go to any display fromthis index.

b. Station Index (a list of all IEDs). Provide hot buttons to allow
an operator to select and go to the graphic displays and tabul ar

di spl ays for the selected |ED

c. Site index (a list of sites such as substations or switching
stations). Provide hot button to allow an operator to select and go to
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t he graphic displays and tabul ar displays for the selected site.
d. Gaphic displays based on the informati on shown.

e. Waveformdi splays with adjustable tinme and nagnitude scal es and
graphi cal means to anal yze data at any point in the captured waveform

System Access Contr ol

A mni mum of 32 passwords shall be usable with the system software. The
system shal |l include software security provisions to prevent inadvertent or
unaut hori zed change of the password. The password shall not be displayed
or printed.

6.

7

Tr endi ng

2.6.7.1 Sof tware General Requirenents

a. The trending software shall maintain data files for a m ni num of 64
data trends. Any monitored or cal cul ated value shall be trendable.
Each data trend file shall retain a m nimum of 500 data samples. The
time rate of sanpling shall be selectable on an individual trend

basis. The data files shall be nmmintained with new data "pushed" in
and the ol dest data overwitten.

b. The nonitor shall display at |east four trend val ues per w ndow
with separately selectable anplitude scales and tine scales for each

wi ndow. The time line progranm ng shall allow for tine scale
references to be presented in a visual fornmat that is representative of
the application. As each new data line is witten on the display, al
previous entries shall be advanced to the next sequential el ement
position. Tine lines shall automatically nove with each data point
such that the time reference is always correct.

c. An operator shall be able to enter upper and lower linmts for each
trend.

d. The system shall provide for dynamic |ine and bar graphs,
illustrating an anal og val ue through a horizontal or vertical bar. The
color of the bar graph shall be user-specified.

e. The trending software shall allow at |east eight colors to be used
for different trends.

f. The trending system shall include indication of alarmconditions.

g. The system shall support the presentation of data with tine on the
X-axis (horizontal) and anplitude on the Y-axis (vertical). A mninum
of 24 1-hour divisions and 31 1-day divisions shall be displayed on the
X-axis. The start and end date/time shall be operator definable.

2.6.7.2 Trend Description Fields

Each trend display shall include the followi ng trend user-definable
description fields.

a. Variable nane
b. Anplitude scale
c. Anplitude designation (engineering units)
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d. Tine units per division
2.6.7.3 Trend Functi ons
The trending system software shall support the follow ng trend functions.
a. Trend data fromhistory file wi thout active update.

b. Trend data with active update and trend history fromtime of
request to present (no prior history).

c. Trend data with active update and with prior history froma
trend history file.

2.6.7.4 Storage of Trend Files

A user shall be able to select any conbination of trend files for storage
on hard disk. The files shall be automatically saved after a
user - sel ect abl e nunber of trend val ues.

2.6.8 Report Gener at or
2.6.8.1 Requi red Software Features

Provi de software with comrands to generate and format both tabular and
graphi cal reports (including bar charts, pie charts and curve plots) for

di splayi ng, printing, and storing on hard disk. Store reports by type,
date, and tinme. The destination of each report shall be selectable by the
user. Reports shall use database dynam c val ues and paraneters, val ues
cal cul ated using the database, and reports stored on disk or tape. Reports
shal | be spooled allowi ng the printing of one report to be conplete before
the printing of another report commences. Paraneters used in reports shal
be assignable by the user. Reports shall be processed to avoid
interference with normal workstation conputer tasks. The report shal
contain the tine and date when the sanple was taken, and the tinme and date
when the report was printed. Reports shall be user-definable to show
information in the system database. The systemshall allow for the
operator to request an i medi ate printout of any report at any time.

2.6.8.2 Creation of Reports

a. Status Report: The systemshall include software to produce
reports on the current status of any equi pnment or paraneters in the
dat a base, including:

1. An individual |ED

2. Alist of equipnment or nonitored val ues, by category, such as
substation, building, unit, and type of nonitored val ue.

b. Profile Reports: The software shall provide for generating profile
reports by sanpling and storing defined paraneters on an operator
assi gnabl e and selectable tine interval basis such as an interval of 15

m nutes for a period of 1 nonth and shall include:
1. Power consunption (value vs. tinme).
2. Average power demand (value vs. tine).
3. Equi pnent subsystem profiles (value vs. value or value vs.tine.
4. Provide for 32 profile reports each having up to 1000 sanpl es
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of up to 8 paraneters.

2.6.8.3 St andard Reports

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

NOTE: Specify waveformreports (itemf. below) only
i f Enhanced | EDs are specified.

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

The foll owing standard reports shall be provided:

a. Electrical Power Uilization Report: An electrical power
utilization sumary, user selectable for individual neters or
transducers, any group of meters or transducers, and all meters or
transducers on a daily and a nonthly basis. The report shall include:

(1) Total daily kW consunpti on.

(2) Total nonthly kWh consunption for period beginning on user
sel ectabl e day of the nonth.

(3) Denand interval kWh peak for the nonth and day, with time of
occurrence.

(4) kW consunption over each demand interval

(5) Average kWdenand during the interval containing the utility
conpany's peak denand.

(6) Average kWdenand during the interval containing the

base' speak denand.

(7) Tine-of-use peak, sem -peak, off-peak, or baseline total kW
consunpti on.

b. AlarmReport: Al current alarnms or all alarns occurring within a
user-specified period by |ED, building, substation, installation, and
the entire system including time of occurrence.

c. Analog Limt Report: An analog linmt and differential summary

sel ectable to describe a single analog value, all analog values within
an |ED, all analog values within a building, and all anal og val ues for
t he project.

(1) Anal og val ue.

(2) Engineering units.

(3) Hghlint.

(4) Lowlinmt.

(5) Anal og val ue change differentials.

d. Static Database Reports: A listing of the values of fixed
paranmeters and constraints defining the characteristics of the system
Provi de operator commands to list the entire static database or to |ist
an operator selected building, substation, unit, or IED. Each value
listed shall be identified in English.

e. Real -Tinme Database Reports: A list of the values of dynamc

vari abl es including all neasured val ues and cal cul ated val ues. These
vari abl es shall include year, nonth, day, hour, and m nute on the
report. Operator commands shall allow for listing the entire real-tine
dat abase or to list a user selected building, substation, unit, or

| ED. Each value listed shall be identified in English.

f. Waveform Reports: G aphical displays of captured waveform data
tagged by |l ocation (substation or |ED), date and tine.
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2.6.9 Al ar m Processi ng
The al arm processing software shall recogni ze excursions of nonitored or
cal cul ated val ues beyond operator assigned Iimts. Al arns shall be stored
in the database and shall be retrieved for display or reporting as al armns.

2.6.10 Hi storical Data Processing

2.6.10.1 System General Requirenents

The system shall process all real-tine values and store user-sel ectable

values for use at a later tinme. |1t shall store scanned values on a
periodi c basis, the maxi mum value for a point which occurred within a given
time, or a calculated value. It shall generate reports using the

hi storical data base processor and the reporting software All historica
information shall initially be stored. The tape drives shall store data in

a formthat allows historical reports to be readily prepared fromthe
nedia. Historical trend files saved to the tape drives shall be recallable
both as a trend file and as tabular data. Al historical data shall be
witten to appropriately structured files on the workstation conputer's
hard drive, which shall function as a 30-day buffer. After the 30-day
period is over, the systemshall pronpt the operator to archive the data to
t ape.

2.6.10.2 DDE Dat a Export

Software shall be provided to i npl enent Dynam c¢ Data Exchange (DDE) for
export of historical data to an Excel spreadsheet or other application.
Data shall be stored in an Open Data Base Connectivity (ODBC) conpliant
format.

2.6.10.3 Wavef orm Dat a Processi ng

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

NOTE: Specify waveform data processing only if
Enhanced | EDs are specified. Delete this paragraph
if not required.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

The system shall store waveform data for display and printing.
2.7 FI ELD EQUI PMENT SOFTWARE

Provi de software necessary to acconplish the follow ng functions, fully
i npl emented and operational, within the field equipnent.

Scanni ng of inputs.

Averaging or filtering of inputs.
Di spl ay of val ues.

Report to workstation of val ues.
| ED di agnosti cs.

Poaoop

2.8 I NI TI AL STOCKS

Furni sh the stocks as specified below Al initial quantities shall be in
addition to those needed for running the PVT.

a. One box of 10-3.5" 1.44 MB diskettes for each Wbrkstation
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2.

b. One toner cartridge for each laser printer

c. Ten new 4 mmfornmatted tapes with a capacity of 4 Goytes before
conpr essi on.

9 COMVUNI CATI ONS CHANNELS

Provi de comuni cati ons channel s as shown between the | EDs and wor kst ations
as specified in Sections 27 21 10.00 10 FI BER OPTI C DATA TRANSM SSI ON
SYSTEM and 27 15 19.00 10 WRE LI NE DATA TRANSM SSI ON SYSTEM  Use

Gover nment - f ur ni shed communi cati ons channel s where shown.

.10 LAN SOFTWARE

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The designer will include the foll ow ng
par agraph regardi ng LAN software for nmultiple

wor kst ati on systens.
EE SRR I Sk S S O S S S I O R R R Rk I S Sk S I I R SR Sk S S R Sk I O

The LAN software shall provide for transparent commruni cati on with any node
on the network. LAN software shall support operation of the system
configured as shown. A network operating systemshall be supplied as part
of the LAN software. The network operating system shall support centra
and renote database nmai ntenance, servers, file transfer, security, and job
entry. A configured and operational shell nenu interface shall be

provi ded, and shall be user-configurable.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

Performa field survey, including inspection of all existing devices
intended to be incorporated into the system and furnish an existing
conditions report to the Governnent identifying those itens considered
nonfunctioning. Provide (with the report) specification sheets, or witten
functional requirenments to support the findings and the estimted cost to
correct the deficiency. Connect to and utilize existing devices as shown.
Devices that are usable in their original configuration wthout

nodi fication nay be reused. |If a device fails after the Contractor has
commenced work on that device, the Contractor shall diagnose the failure
and report the failure to the Government. The Contractor is responsible
for repair costs due to Contractor negligence or abuse of Governnent

equi prrent .

.2 | NSTALLATI ON

The Contractor may start installation after Governnent acceptance of the
Techni cal Data Packages 1 and 2.

2.1 Schedul i ng of Work and Qut ages

The Contract O auses shall govern regarding perm ssion for power outages,
schedul i ng of work, coordination with Government personnel, and speci al
wor ki ng condi ti ons.
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3.

2.2 Denpliti on and Renpva

Requi red work shall be in accordance with Section 02 41 00 [ DEMOLI TI ON]
[ AND] [ DECONSTRUCTI ON] and the Contract C auses.

. 2.3 Installation of Field Equi prent

.2.3.1 CGeneral Requirenents

Install all field equiprment as specified and required for a fully

functional and operational system [Exercise caution when drilling holes in
panel s housi ng energi zed equi pnent. Wen nounting field equi pnent, do not
allow nmetal shavings to fall into energized equipnent. Al work related to

power equi prent, including installation of instrunment transforners on high
vol t age equi pnent and feeders, shall be as required in Sections 33 71 01
OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON, 33 70 02.00 10 ELECTRI CAL

DI STRI BUTI ON SYSTEM UNDERGROUND, and 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

.2.3.2 G oundi ng

Provi de groundi ng in accordance with manufacturer's recommendati ons and as
specified. Provide an adequate ground for all enclosure circuits and cable
shields to prevent ground | oops and el ectrical noise from adversely

af fecting operation of the system

.2.3.3 Conmruni cat i ons Equi pnent

The Contractor is responsible for installing and testing conmuni cations
equi prent .

. 2.4 Installati on of Wbrkstation Equi prent

Install all workstation and peripheral equiprment as specified and shown for
an operational system

.2.5 Installation of Current Transforners

Each term nal of each current transformer shall be connected to a short
circuiting term nal bl ock

.2.6 Install ati on of Software

.2.6.1 Cener al

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: The designer will include installation of LAN
software for nmultiple workstation systens.

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

Install all software as specified and required for an operational system

i ncl udi ng dat abases, operational paraneters, [LAN, system conmand,
application, and workstation prograns. Upon successful conpletion of the
PVT, provide original and backup copies of object nodules for all accepted
software including diagnostics, on each type of nedia utilized. The hard
drive on each workstation shall be partitioned and formatted at the
factory, and all workstation software shall be installed on the hard drive
at the factory. Provide one master copy and one back-up copy of all
software, including the operating system on CD ROM
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3.

3.

3.

3.

2.6.2 Devel opnent of Database

Devel op the entire system database, using data shown, and supply all other
data required for the database.

2.6.3 Di spl ays Required

Provi de the displays specified and as shown including all real-tine inputs
for the displays. Al graphics provided shall be in the format and neet
the requirenents of paragraph USER | NTERFACE SOFTWARE

2.7 Installati on of LAN Equi prent

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: The designer will include this paragraph
regardi ng LAN equi pnent for nultiple workstation
systens. Delete this paragraph if not required.

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

a. Install all LAN equipnent as specified for an operational system

b. Prepare LAN cable shall in accordance with the cable and connector
manufacturer's instructions. Category 5 rated connectors, as defined
by TIA-568-C. 1, shall be used for direct connection to the cable.

Cabl es shall be of sufficient length to allow equi pnent displ acement of
at least 2.5 m8 feet in any direction

3 TRAI NI NG

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

NOTE: The designer will coordinate the nunber of
personnel to attend each training session with the
installation.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

3.1 Cener al

Conduct training courses for designated personnel in the naintenance and
operation of the systemas specified. The training shall be oriented to
the specific systembeing installed under this contract. Deliver training
manual s for each trainee with two additional copies for archival at the
project site. Furnish all audiovisual equipnent and all other training
materials and supplies. Were the Contractor presents portions of the
course material by audiovisuals, copies of those audiovisuals shall be
delivered to the Government either as a part of the printed training
manual s or on the sanme nedia as that used during the training sessions. A
training day is defined as eight hours of classroominstruction, including
two 15-minute breaks and excluding |unchtine, Monday through Friday, during
the daytine shift in effect at the training facility. For guidance in

pl anning the required instruction, assume that attendees have a hi gh schoo
education or equivalent, and are familiar with utility systems. Approva
of the planned training schedule shall be obtained fromthe Governnent at

| east 30 days prior to the training.

. 3.2 Operator's Training |
The first course shall be taught at the project site for a period of two

consecutive training days during or after the Contractor's field testing,
but before comrencing the PVT. A maxi numof [6] [ ] personnel will
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attend the course. No part of the training given during this course shal
be counted toward conpletion of the PVI. The course shall include
instruction on the specific hardware configuration of the installed system
and specific instructions for operating the installed system Upon
conpletion of this course, each student shall be able to start the system
operate the system recover the systemafter a failure, and describe the
specific hardware architecture and operation of the system This course
shal | incl ude:

System architecture

Functi onal operation of the system
User conmands.

Di spl ay generation

Dat abase entry.

Reports generati on.

Di agnosti cs.

LAN operation, if required.

e

.3.3 Operator's Training Il

The second course shall be taught at the project site for a period of one
training day approximately one nmonth after conpletion of the PVI. The
CGovernment will determine the specific date of the training session. A
maxi mumof [6] [__ ] personnel shall attend the course. The course shal
be structured to address specific topics that the students need to di scuss
and to answer questions concerning the operation of the system Upon
compl etion of the course, the students shoul d have no unanswered questions
regardi ng operation of the installed system

. 3.4 Mai nt enance Trai ni ng

The mai nt enance course shall be taught at the project site within thirty
days after conpletion of the PVT for a period of two training days. A
maxi mum of [6] | ] personnel will attend the course. The training

shal | incl ude:
a. Physical layout of each piece of hardware.
b. Troubl eshooti ng and di agnosti cs procedures.
c. Repair instructions.
d. Preventive maintenance procedures and schedul es.
e. Calibration procedures.

.4 S| TE TESTI NG
.4.1 Cener al

Provide all personnel, equipnent, instrunentation, and supplies necessary
to performall site testing. The Governnent will witness all PVT testing.
Oiginal copies of all data produced, including results of each test
procedure, during the PVT shall be turned over to the Governnment prior to
approval of the test.

. 4.2 Field Testing

Test, adjust, and calibrate all field equipment and verify system
communi cati ons before the systemis placed on line. Verify operation of

all systens as specified upon | oss of power, and that all systens return to
proper operation automatically upon resunption of power. Deliver a report
describing results of functional tests, diagnostics, and system
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calibrations including witten certification to the Governnent that the

installed conplete system has been tested, adjusted, and calibrated, and i

ready to begin the PVI. The report shall also include a copy of the
approved PVT procedure.

4.3 PVT

Denonstrate conpliance of the conpleted systemw th the contract
docunents. Using approved test procedures, all physical and functiona
requirenments of the project shall be denbnstrated and shown. The PVT as
specified shall not be started until after receipt of witten perni ssion
the Government, based on the Contractor's witten report including
certification of successful conpletion of Contractor's Field Testing as
speci fied, and upon successful conpletion of training as specified. The
PVT shall be performed as an integrated test with the data transm ssion
system and with all equi pnent specified operating and exchangi ng actua
data under fully | oaded conditions.

-- End of Section --
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