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NOTE: This specification covers the requirenents
for switchgear and sw tchboards of special design or
configurati on.

For primary-unit substations, use Section

26 11 13.00 20 PRI MARY UNI' T SUBSTATI ON; for
secondary-unit substations, use NASA Section 26 11 16
SECONDARY UNI T SUBSTATI ONS; for notor-control

centers, use Section 26 24 19.00 40 MOTOR- CONTROL
CENTERS; for power panel boards, use Section

26 24 16.00 40 PANELBQOARDS

Drawi ngs rmust show swit chgear/swi t chboard el evati on
di mensi ons, devices, instruments, and installation

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

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

Recommended changes to a NASAKSC Master

Speci fication Section should be submtted as a
Criteria Change Request (CCR) to the appropriate
Techni cal Proponent (TP) through the Specslntact
Hel p Desk

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

PART 1 GENERAL

1.1 REFERENCES
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SECTION 26 23 00.00 98 Page 1



KSC

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

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

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

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

speci fication when you choose to reconcile
references in the publish print process.

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

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

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A240/ A240M (2023) Standard Specification for Chrom um
and Chrom um N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

ASTM A307 (2021) Standard Specification for Carbon
Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

ASTM A572/ A572M (2021; E 2021) Standard Specification for
Hi gh-Strength Low Al |l oy Col unbi um Vanadi um
Structural Steel

ASTM A1008/ A1008M (2021a) Standard Specification for Steel,
Sheet, Col d-Rol |l ed, Carbon, Structural,
Hi gh-Strength Low Al |l oy, High-Strength
LowAlloy with Inproved Formability,
Sol uti on Hardened, and Bake Hardenabl e

ASTM E84 (2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s
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I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 802. 3 (2022) Et hernet
| EEE C2 (2023) National Electrical Safety Code
| EEE C37.13 (2015) Standard for Low Vol tage AC Power

Circuit Breakers Used in Encl osures

| EEE C37.16 (2009) Standard for Preferred Ratings,
Rel at ed Requirenents, and Application
Recomendati ons for Low Voltage AC (635 V
and bel ow) and DC 3200 V and bel ow) Power
Crcuit Breakers

| EEE C37.20.1 (2015) Standard for Metal-Encl osed
Low Vol t age Power Circuit-Breaker
Swi t chgear
| EEE C37.17 (2022) Standard for Trip Devices for AC

and Ceneral - Purpose DC Low Vol t age Power
Crcuit Breakers

| EEE C37.20.2 (2022) Metal -Clad Swit chgear

| EEE C37.20.7 (2017; Corr 2021) Guide for Testing
Swi tchgear Rated Up to 52 kV for Internal
Arcing Faults

| EEE C37.90 (2005; R 2011) Standard for Relays and
Rel ay Systens Associated Wth Electric
Power Appar at us

| EEE C57.12. 28 (2014) Standard for Pad- Mounted Equi prent
- Enclosure Integrity

| EEE C57.12. 29 (2014) Standard for Pad- Mounted Equi prent
- Enclosure Integrity for Coastal
Envi ronnent s

| EEE C57.13 (2016) Standard Requirenents for
I nstrunent Transformers

| EEE C63. 2 (2009) Standard for El ectromagnetic Noi se
and Field Strength Instrunentation, 10 Hz
to 40 Gz - Specifications

| EEE C63. 4 (2014) Anmerican National Standard for
Met hods of Measurenment of Radi o- Noi se
Em ssions from Low Vol tage El ectrical and
El ectroni ¢ Equi pnment in the Range of 9 kHz
to 40 G

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)
NETA ATS (2021) Standard for Acceptance Testing

Specifications for Electrical Power
Equi prent and Systens
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NETA MTS (2015) Standard for Mintenance Testing
Specifications for Electrical Power
Equi prent and Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEVA AB 3 (2013) Mol ded Case Circuit Breakers and
Their Application

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

NEVA LI 1 (1998; R 2011) Industrial Lam nating
Ther nosetting Products

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2023) National Electrical Code

NFPA 70E (2024) Standard for Electrical Safety in
t he Workpl ace

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS- STD- 595A (2017) Col ors used in Governnent
Pr ocur enment

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

TI A-568-C. 3 (2008; Add 1 2011) Optical Fiber Cabling
Conponents Standard

UNDERWRI TERS LABORATORI ES (UL)

UL 489 (2016; Rev 2019) UL Standard for Safety
Mol ded- Case Circuit Breakers, Ml ded- Case
Swi tches and Circuit-Breaker Encl osures

UL 1558 (2016; Reprint Nov 2019) UL Standard for
Saf ety Metal - Encl osed Low Vol t age Power
Circuit Breaker Switchgear

UL 1666 (2007; Reprint Sep 2021) UL Standard for
Safety Test for Flanme Propagation Hei ght
of Electrical and Optical - Fi ber Cabl es
Installed Vertically in Shafts

1.2 SYSTEM DESCRI PTI ON AND GENERAL REQUI REMENTS

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

NOTE: Provide NASA Section 26 05 00.00 40 COVWON
WORK RESULTS FOR ELECTRI CAL and Section

26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND
METHODS al ong with this specification.

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

NASA Section 26 05 00.00 40 COMMON WORK RESULTS FOR ELECTRI CAL and Secti on
26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS apply to work
specified in this section.
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This specification details the requirenents for el ectrical swtchgear
rated 600 volts and | ess.

1.3 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project.

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

An "S" following a submittal itemindicates that the
submittal is required for the Sustainability

Not ebook to fulfill federally mandated sustainabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG

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

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

Provide all submittals in electronic format. Where nultiple submittals
are provided under single cover provide bookmarked PDF file. Booknarks
nmust be titled and configured to link to individual submttals, materials,
or products as identified in this specification section. Miltiple

subm ttals provided under single cover that are not organized in such a
fashion to be easily navigated and reviewed will be rejected for
resubmttal.

SD- 02 Shop Drawi ngs
Submit connection di agrans and shop drawi ngs for approval prior to
swi tchgear fabrication indicating the relations and connections of
the following itens by showi ng the general physical |ayout of all
controls, the interconnection of one system (or portion of systen)
wi th another, and internal tubing, wiring, and other devices.
Sequence of Operation[; C] for all sw tchgear operational nodes
Schematics and Wring D agrans[; (]
Swi t chgear Monitoring and Control Systen[; C] hardware, software,

and interconnection drawi ngs which include details of the power
sources and conmuni cati ons pat hways for devices accessed by KCCS
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Swi t chgear Foundati on Design Data[; (]
Fabrication Draw ngs[; (]
Weat her proof Pre-Fabricated Structure[; (]
KCCS Integration Design[; (]
Swi t chgear Drawi ngs[; (]
As-Built Draw ngs[; C]
SD- 03 Product Data
Submit manufacturer's catalog data for the follow ng itens:

Swi t chgear Conponents[; C] including all control swtches and
auxiliary rel ays

[Local / Remote Switches][; (]
[Control -Power Circuit Transfer Contactor][; C]
Space Heaters and Humidistat[; (]
Swi t chgear Monitoring and Control Systen[; C] including hardware
as identified in this specification, software, and interconnection
drawi ngs which include details of the power sources and
conmuni cati ons pat hways for devices accessed by KCCS
[Uni nterruptible Power Supply][; C]
Surge Protective Device[; (]
Swi t chgear Assenbly[; (]
El ectronic Trip Units[; (]
Unmanaged Et hernet Switch[; (]
Control Devices[; (]
Renot e Racki ng Systen[; (]
SD-06 Test Reports

Submit Factory Test reports on switchgear assenblies in accordance
wi th paragraphs, entitled "Factory Testing" of this section.

Submit Production test reports on sw tchgear assenblies for the
foll owi ng tests:

Swi t chgear Design Tests[; (]
Equi pnent Test Schedul e[; (]

Swi t chgear Production Tests[; (]
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Swi tchgear Paint Qualification Test[; (]
Integral Assenbly Test[; C]
Aut o- Transfer Sequence Factory Test Results[; C]
Moni toring And Control System Certification Test[; C]
SD-07 Certificates
Citect Scada Systenms Integrator Qualifications[; (]
Testing Certificate O Conpliance[; C]
SD- 08 Manufacturer's Instructions
Submit Manufacturer's Instructions for the Switchgear Assenbly[; G
] including special provisions required to install equi pnment
conponents and system packages. Include special notices detailing
i npedances, hazards, safety precautions, and installation
i nstructions.

SD-10 Operation and Mai ntenance Data

Swi t chgear Assenbly[; C]Include manuals and material son the
following at a m ni num

Mul ti-function Rel ays

Circuit Breakers

Trip Units

Cont actors

Met eri ng

Pr ogranmmabl e Logi ¢ Controller

HM Touch Screen]

Uni nterrupti bl e Power Supply]

Swi t chgear Operation Procedures

Al instruction leaflets and technical data
Al software prograns

Devi ce address listing

Software data files

Function bl ock program

Al application software and screens

Detailed start-up report, including a list of customer trained
i ndi vi dual s
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Li st of programm ng and nonitoring software and hardware
4  OPERATI ON AND MAI NTENANCE DATA REQUI REMENTS

I ncl ude Operation and Mai ntenance Manual s for each Switchgear Assenbly
contai ning the foll ow ng:

a. Instruction manuals for each device, including but not Iimted to
multi-function relays, circuit breakers, trip units, contactors,
nmetering, touch screens, [uninterruptible power supplies (UPS), ]spare
parts lists, and Programmabl e Logic Controllers(PLC), furnished in the
swi t chgear.

b. Maintenance Manuals for each device, including but not limted to
multi-function relays, circuit breakers, trip units, contactors,
[control switches], netering, touch screens, [UPS units], recomended
spare parts list, and PLCs, furnished in the sw tchgear

c. Final as-built schematics, as-built one-lines, and as-built wring
di agrams (full point-to-point wiring tags) for the sw tchgear

d. Integral switchgear operation procedures detailing all swtching nodes
i ncluding, but not limted to | oss of one source, |oss of both
sources, closed transition |loss of PLC, |oss of touch screen

e. Sequence of COperation for all sw tchgear operational nopdes.

Provi de Operation and Mai ntenance Manuals for the Switchgear Monitoring
and Control System (SMCS) to include the foll ow ng:

a. Instruction manuals for each device

b. Conplete system description

c. Al instruction leaflets and technical data

d. Al software prograns on CD ROM

e. Function bl ock program and device address listing
f. Software data files and screens

g. Detailed start-up report including a |ist of custoner trained
i ndi vi dual s

h. List of progranm ng and nonitoring software and hardware
i. Al application software and screens

Provide two (2) original licensed copies of all software with the fina
package.

.5 QUALI TY CONTRCL

.5.1 Manuf acturer's Standard Products

Provide material s and equi prent that are products of manufacturers
regul arly engaged in the production of such products which are of equa

SECTION 26 23 00.00 98 Page 8



KSC

mat eri al, design and wor kmanshi p, and:

a. Have been in satisfactory commercial or industrial use for 2 years
prior to bid opening including applications of equi pnent and materials
under simlar circunstances and of simlar size.

b. Have been on sale on the conmercial narket through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period.

c. \Were two or nore itens of the sanme class of equipnent are required,
provi de products of a single manufacturer; however, the component
parts of the item need not be the products of the sanme manufacturer
unl ess stated in this section

d. Products manufactured nore than 1 year prior to date of delivery to
site are not acceptable.

1.5.2 Regul at ory Requi renents
In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" or "nust" had been
substituted for "shoul d' wherever it appears. Interpret references in
t hese publications to the "authority having jurisdiction," or words of
simlar nmeaning, to nmean the Contracting O ficer. Provide equipnent,
materials, installation, and workmanship in accordance with the mandatory
and advi sory provisions of NFPA 70 unless nore stringent requirenents are
speci fied or indicated.

1.6 ENVI RONMVENTAL REQUI REMENTS

1.6.1 CGeneral Requirenents

Ensure itens provided under this section are specifically suitable for the
foll owi ng service conditions:

a. Anbient Tenperature: 50 degrees C120 degrees F
b. Frequency: 60 Hz
c. Humidity Control |
d. Hurricane Force W nds
e. Salt Fog Corrosive Atnosphere]
1.6.2 Hum dity Control
Provide thernostatically and hunidistatically controlled space heaters
i nsi de each section/cubicle of the substation as required to preclude the
bui | dup of condensation within the substation
[1.6.3 Hurri cane Force W nds
Provi de substation structure and associ ated substructure of sufficient
construction to withstand a Basic Wnd Speed of 150 nph (3 sec. gust)

wi t hout physical danage due to wind loading or wind driven rain water
infiltration.
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11.7 Citect SCADA SYSTEMS | NTEGRATOR QUALI FI CATI ONS

The Kennedy Conpl ex Control Systems (KCCS) is a conbination of hardware
and software conponents that are used to nonitor and control power and
other utilities across the Kennedy Space Center. Citect SCADA is an

i ndustrial control Supervisory Control and Data Acquisition (SCADA)
software application that is used to nonitor and control the I/ O devices
connected to the KCCS network. Information is transferred to and fromthe
Citect SCADA server over a dedicated Ethernet controls network using
Modbus TCP/ I P as the preferred transportati on protocol.

Submit docunentation of Citect SCADA integrator systenms qualifications
denonstrating experience with G tect SCADA use in power systems. Provide
i nfornmation on a mnimum of three projects conpleted within the last 5
years where the proposed Citect SCADA systens integrator has successfully
conpl eted. Ensure submittal includes sanple Citect SCADA graphical
process visualization and user interface screens with power systens

rel ated el enents prepared by the proposed integrator.

PART 2 PRODUCTS

2.

1  SW TCHGEAR ASSEMBLY
Provi de switchgear assenblies conformng to | EEE C37.20.1 and UL 1558.

Provi de switchgear conforming to | EEE C37.20.1 and UL 1558. Provide a new
[ doubl e- ended] [ si ngl e-ended], [Main-Tie-Main (MT-M] sw tchgear

consisting of main, distribution, [bus-tie, ]Jand auxiliary sections listed
and | abel ed by the manufacturer as suitable for use as service equi pnment.
Swi t chgear must be of [ NEMA 3R][ NEMA 1] construction.|

Switchgear will be installed outdoors in a new weat herproof pre-fabricated
structure. Refer to "WEATHERPROOF PRE- FABRI CATED STRUCTURE" articl e of
this section for structure requirements.]

1.1 Dr awi ngs

1,101 Swi t chgear Drawi ngs

Include wiring diagrans and installation details of equipnment indicating
| ayout and arrangenent, control panels, accessories, and other itens that
nmust be shown to ensure a coordinated installation. Ildentify circuit
termnals on wiring diagrams and indicate the internal wiring for each
item of equi pnent and the interconnection between each item of equi pnent.
I ndi cate on the draw ngs adequate cl earance for operation, maintenance,

and repl acement of operating equi pment devices. Include the naneplate
data, size, and capacity on submttal. Also include applicable federal,
mlitary, industry, and technical society publication references on
submttals. Include the follow ng:

a. One-line diagramincluding breakers, fuses, instrunent transforners,
and neters.

b. Dinensioned plan drawi ngs including front elevation, section views,
footprint, and overall dinensions.

c. Bus configuration including dinmensions and anpere ratings of bus bars.

d. Markings and NEMA nanepl ate data, including fuse information

SECTION 26 23 00.00 98 Page 10



KSC

(manuf acturer's nane, catal og nunber, and ratings).

e. Circuit breaker type, interrupting rating, and trip devices, including
avai |l abl e settings.

f. Wring diagrans and el enentary diagrans with termnals identified, and
i ndicating prewired interconnections between itens of equipnent and
the interconnection between the itenmns.

g. Switchgear nonitoring and control system hardware with touch screen
nmoni tor, software, and interconnection drawi ngs which include details
of the power sources and comuni cati ons pathways for devices accessed
by KCCsS.

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

NOTE: |If selecting provisions for future expansion
ensure the facility and roomsize is adequate for
t he additional equipnent.

EE R I R I S b b R S b b R R S I R R S R I S S R R I R b I R I R S S R O I S I
2.1.1.2 Fabri cati on Draw ngs

Upon approval of initial sw tchgear draw ngs, provide manufacturer

fabrication and assenbly draw ngs detailing the work to be performed in

the factory. Fabrication draw ngs nust cover the follow ng:

a. Swtchgear Assenblies

b. Encl osures

C. Buses

d. Sw tchgear conponents including all control switches and auxiliary
rel ays

e. Control-power system
f. Switchgear electrical interlocks
g. Space heaters

2.1.1.3 As-Built Draw ngs
Submit "As-Built" Configuration Drawi ngs after installation, inspection
and testing is conplete docunenting the configuration of the fina
swi tchgear and its conponents. Ensure draw ngs show in sufficient detai
all wiring, settings, adjustnents, and field changes made during
construction and installation of the swi tchgear

2.1.2 Construction

Provi de equi pnrent with the follow ng ratings:

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

NOTE: Select "as indicated" if there are nultiple
switchgear with details of each shown on draw ngs.

Most switchgear will be 4-wire, but mght be a
3-wire design for delta-connected or ungrounded
syst ens.
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a.

d.

Vol tage rating: [480Y/277][480][208/120] volts AC, three-phase,
[4][3]-wire.

Continuous current rating of the main bus: | ] anperes.

Short-circuit current rating: [42,000][65,000][100,000]] ] rns
symetrical anperes.

UL listed and | abel ed[ as service entrance equi prment].

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

NOTE: Edit the selection options bel ow as needed
for the intended project configuration

Determine if an arc-resistant design will be
specified for the installation. A selection of
arc-resistant sw tchgear can affect the installation
design. Arc-resistant switchgear is tested and
certified to |EEE C37.20.7, and is intended to
provi de added protection for internal arcing

faults. Select Type 1 if arc protection is only
required for the freely accessible front of the

encl osure. Select Type 2 if arc protection is
required for freely accessible front, sides and rear
of the enclosure. Select the 'B suffix for
additional protection applied to conpartnents
designated as | ow voltage control or instrunentation
conpartnents. Select the 'C suffix where isolation
fromthe effects of an internal arcing fault is
desired between all adjacent conpartnments within a
swi tchgear assenbly. Mst nmanufacturers produce
Type 2B as a standard product, which could increase
the switchgear cost by about 20 percent. Review

| EEE C37.20.7 for additional information.

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

Provi de the foll ow ng:

a.

f.

Swi tchgear: consisting of vertical sections bolted together to forma
rigid assenbly, [front][rear][front and rear] aligned[ as indicated].

All circuit breakers: front accessible with rear | oad connections.

Conmpartnental i zed switchgear: vertical insulating barriers between
the front device section, the main bus section, and the cable
conpartnent|[ with full front to rear vertical insulating barriers
bet ween adj acent sections].

VWere indicated, "space for future" or "space" neans to include al
necessary conponents and hardware to be fully equipped for racking in
a circuit breaker elenent.

Insulating barriers: provided in accordance with NEVA LI 1, Type
GPO-3, 6.35 mr 0.25 inch minimmthickness.

Moi sture resistant coating: applied to all rough-cut edges of
barriers.
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][g. Switchgear: Arc-resistant|[ Type 1[B][C]][ Type 2[B][C]], tested in
accordance with | EEE C37. 20. 7.

12.1.2.1 Conmpartnent Details

Swi t chgear assenblies and auxiliary equi pnrent nust be stationary, nounted
in self-supporting, self-contained, sheet nmetal enclosures with front and
rear hinged full size doors. Secure switchgear front conpartnment doors
and covers with knurled knob bolts or latches. Provide the capability to
| ock doors. Join sheet metal conpartments together to forma continuous
structure. Construct sheet nmetal barriers, enclosures, external covers
and doors fromcold-rolled carbon-steel sheets of commercial quality not
less than 1.9 | ] milinmeter [12] | ]-gage, with stretcher-1|eve
flatness in accordance with ASTM A1008/ A1008M.

Unit sheet metal must enclose one or nore vertically nmounted power circuit
breakers or auxiliary equipnment in individual sheet netal conpartnents and
a full height rear conpartnent. Provide housing of approxinately 2300
mllineter 90 inches high with individual ventilated front and rear-hinged
panel s and bolted top covers. Rear conpartment nmust contain the main bus,
mai n bus-tap connections, cable connections, and instrument transformers.
Conpletely wire conmpartnments with cable term nals, cable clanmps, contro
bus, control power switch, and term nal blocks. Generate Schenatics and
Wring Diagrans for each conpartnent. WMake term nal bl ocks readily
accessi ble for the external connections of netal-encl osed sw tchgear

Run |l owvoltage wiring for controls and accessories to term nal bl ocks
havi ng nunbered points, as indicated, to identify circuits. Run

| owvoltage wiring in conduit or wiring raceways to isolate the wiring
fromhigh-voltage circuits. Cdearly identify all wiring connections.

Clearly identify and designate, by cubicle, all sw tchgear conponents,

i ncluding but not Iimted to fuse bl ocks, push buttons, selector swtches,
indicating lights, and ternminal blocks (i.e.: 1A 1B, 2A, 2B, this being
cubicle 1 device A cubicle 1 device B, etc.) Ildentify device designation
with a label, with a mnimum1/4 inch high lettering. Wring between
sections/cubicles nmust identify the end devices by section/cubicle nunber
and device designation. All controls equipnent nmust be accessible from
the front of the switchgear and face the front.

Provide terminal blocks with engraved plastic termnal strips with screw
type terminals having |l etter designations and nunbered term nal points.
Term nal bl ocks in each section/cubicle used for the sanme wiring as the
adj acent sections/cubicles nust have the sane |etter designation preceded
by the section/cubicle nunber. Termnal bl ocks associated with current
transformers must be short circuiting type. Term nal blocks with sliding
links are not allowed. Terminal blocks for nulti-ratio current
transformers nmust be wired with all taps and ground, one term nal bl ock
per current transforner. Wring nust be SIS Oass insulation, sized No.
12 AWG at 120/ 240 panel with 20 anp breakers, No. 14 AW for control, No.
12 AWG for potential |eads, and No. 10 AWG for current |eads. Term nate
all current conductors with conpression ring term nal [ugs and control and
potential conductors with conpression forked (with tabs) terminal |ugs.
Do not use nml e/fenal e spade connectors. Final conductor |eads for

term nations on the switchgear heaters nust be a mninum of 150 degrees
hi gh tenperature wring.

Locate at each end, wire marking for controls, netering, relaying, and
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accessory conductors. Wre narkers nust be white plastic tubing heat
stanped with black block type letters. On all wire markers, indicate the
devi ce or equi pnent, including specific term nal nunbers to which the
other end of the wire is attached, and the term nal nunber to which the
wire is directly attached (near end/far end marking).

Identify each conpartnent of the switchgear assenbly by an identification
pl ate engraved with circuit and function designations. Plate nust be a
m ni mum of 24 mm 1 inch high and 48 nmr 2 inches |ong.

Renovabl e el enents of the sane type and rating in the sw tchgear assenbly
nmust be physically and el ectrically interchangeable in corresponding
conpartnents. Provide front-hinged panel suitable for nounting
instrunments, relays, control switches, and indicating |anps.

Barriers between a sectionalized bus with bus sectionalizing breakers in a

conpartnment nust be sheet steel not less than[ 3.1] | ] mllinmeter
[11] [ ] gage. Oher covers, barriers, panels, and doors nust be not
less than [1.9] | ] milinmeter [14] | ] gage

Rei nf orce each conmpartment with structural menbers and wel d toget her
Gind welds to a smooth flat surface before painting.

.1.2.2 M m ¢ Bus

Provide mimc bus using 2.4 mr 3/32 inch red plastic lamnate. Mnic bus
must show breakers and bus. Fasten to sw tchgear using stainless stee
screws or rivets.

.1.2.3 Buses

Swi t chgear assenblies nust be conpletely bused utilizing electrical grade,
hi gh conductivity, solid copper bus bar having a rectangul ar cross
section. Uniformy position and phase sequence main, riser and bus tap
connections in accordance with | EEE C37.20.1. Support and brace buses to
wi t hstand both electrically and nechanically the short circuit current
ratings, rated not |ess than [42,000][ 65, 000][ 100, 000] [ ] anperes
symmetrical. Support and brace bus bar to wi thstand short-circuit
stresses with nonentary current ratings, in accordance with | EEE C37.20.1
Vol tage and current ratings must conformto | EEE C37.20.1

Ensure all buses are insul at ed.

Provide silver-plated term nation and connection points on all bus bar
used in the switchgear. Silver coating nmethods that do not use the flow
of electrical current as part of the process are not acceptable. After
pl ating the contact surface do not sand or abrade, clean only with a soft
cloth inmediately prior to final assenbly.

Al'l bus bar connections nust be nade using silicon bronze or Grade 5 stee
bolts with wide flat silicon bronze or Grade 5 steel washers under the
bolt head and nut. Tighten and check connections by use of a calibrated
torque wench. O her connection designs can be used with the witten
agreenment of the Contracting O ficer.

Make nain bus readily accessible for connection of future switchgear
assenblies at either end. Main and auxiliary control drawout type
connections nust be silver-to-silver contact, positive pressure,
self-aligning, with enclosure-to-enclosure stationary nechani sm when
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breaker is in drawout position.

Vol tage rating and insulation | evel of sw tchgear assenblies nust be as
specified and conformto | EEE C37.20.1

Tenperature linmts for buses and bus-tap connections in swtchgear
assenblies must be in accordance with | EEE C37.20.1

Extend a continuous rigid copper ground bus throughout the entire assenbly
and ground the stationary structure and equi pment. G ound bus rnust be
capabl e of carrying the rated short circuit current of the protective
devices in the switchgear assenbly for a mnimum period of 30 cycl es.

Met al - encl osed bus nust be of non-segregated group phase construction
Include rigid insulated conductors and supports in a grounded net al

encl osure with associated ventilati on and space-heater encl osures,
condensation barriers, expansion and connection joints, and fittings in
accordance with | EEE C37. 20. 1.

Conpl etely bus encl osures and transition cabinets with an insulated solid

rigid copper bus bar of rectangular cross section. Uniformy position and
phase sequence bus bar and connections within the enclosure for adaptation
to netal -clad sw tchgear assenblies and power transformers, in accordance

with | EEE C37.20.1

I nsul ating supports must consist of track-resistant, flanme-retardant |EEE
Class 130 electrical insulating materials. Voltage rating and insul ation
| evel must conformto | EEE C37.20.1

.1.2.4 Swi t chgear Foundati ons

Submit Swi tchgear Foundation Design Data for sw tchgear assenblies.

I ncl ude pl an di mensi ons of foundations and relative el evations, equi pnent
wei ght and operating | oads, horizontal and vertical |oads, horizontal and
vertical clearances for installation, and size and | ocation of anchor

bol ts.

.1.3 Swi t chgear Conponents

.1.3.1 Power Circuit Breakers

Al switchgear, nain, tie, and feeder breakers nust be drawout type power
circuit breakers and conformto Section 26 05 71.00 40 LOW VOLTAGE
OVERCURRENT PROTECTI VE DEVI CES

Provide air-break type power circuit breakers enclosed in ventil ated
housi ngs for those rated bel ow 600 volts with current (frame and trip),
voltage, and interrupting ratings as indicated. Provide 100 percent rated
drawout type circuit breakers. Conply with |EEE C37.16 and | EEE C37. 13.
Provi de drawout power circuit breakers with three-position operation

a. Connected Position - Contacts are fully engaged. Breaker nust be
tri pped before it can be racked into or out of this position

b. Test/Disconnect Position - Position nmust allow for conplete testing
and operation of the breaker w thout energizing the primary circuit.

c. Wthdrawn (Renpved) Position - Places the breaker conpletely out of

SECTION 26 23 00.00 98 Page 15



KSC

the conpartnent, ready for renoval

d. Breaker truck switches must be wired in series or parallel with each
mechani sm operated contact used in control sequences such that contro
sequences consi der breaker position

Drawout conpartnents nust contain the mechani sms for racking the breaker
on and off the bus. Provide a barrier that covers energi zed bus when the
breaker is in the w thdrawn position

Mount draw out breakers on a mobile frane with primary and secondary

di sconnecting devices to allow conplete renoval of the unit for inspection
and nmai ntenance. Provide a nechanismwi th an electrically and renotely
operated racki ng nechani smthat noves the breaker between the connect ed,
test, and di sconnect positions by means of a renote operator. Provide
interlocks to prevent the conplete withdrawal of the circuit breaker from
its conmpartment when the stored-energy nechanismis in the fully charged
position. Design circuit breakers to prevent the rel ease of stored energy
unl ess the nmechanismis fully charged. Provide provisions to manually
charge, open and trip electrically operated breakers.

Upon a circuit breaker trip operation, it nmust not be possible to close
the circuit breaker until a manual reset operation occurs locally at the
breaker trip unit or a |ockout relay activated by the circuit breaker trip
unit.

Supply alarms, auxiliary switches, truck auxiliary sw tches, interlocks,
and simlar devices as required and indicated.

Provi de breakers with a renovabl e operating handl e, provision for |ocking,
and position indicator.

[2.1.3.2 Mol ded- Case Circuit Breakers

Provide circuit breakers that conformto UL 489 and NEVA AB 3 [and as
specified in Section 26 05 71.00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE
DEVICES |with frame a trip ratings as indicated.

Provi de bolt-on type, nol ded-case, manually operated, trip-free circuit
breakers, with inverse-time thermal -overl oad protection and instantaneous
magnetic short-circuit protection. Conpletely enclose circuit breakers in
a nol ded case, with a factory-sealed, calibrated sensing elenent to
prevent tanpering. Plug-in type, tandem and half-size circuit breakers
are not permtted.

Provi de conmon trip-type with single operating handle. Design breaker
such that overload in one pole automatically causes all poles to open.
Mai nt ai n phase sequence throughout each panel so that any three adjacent
breaker poles are connected to Phases A B, and C, respectively.

Provi de inverse-tine-delay thernal -overl oad protection and instantaneous
magnetic short-circuit protection. Provide an instantaneous

[thermal -magnetic][el ectronic][solid-state] tripping element that is

adj ustabl e and accessible fromthe front of the breaker on frane sizes

| arger than [100][250]] ] anpere.[ Provide circuit breakers with
frame sizes [100][250] [ ] anpere and larger with
[electronic][solid-state] trip units equi pped with adjustable
[long-time][,][short-tine][and][ground-fault] settings in addition to

i nst ant aneous. |
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Provide sufficient interrupting capacity of the panel and lighting branch
circuit breakers to successfully interrupt the maxi num short-circuit
current inposed on the circuit at the breaker termnals. Provide circuit
breaker interrupting capacities with a mnimum of 10,000 A and t hat
conformto NEMA AB 3. Series rating of circuit breakers or overcurrent
protective devices to achieve indicated interrupt rating is [not
]permtted.

Provi de the common-trip-type nmultipole circuit breakers having a single
operating handl e and a two-position on/off indication. Provide circuit
breakers with tenperature conpensation for operation in an anbient
tenperature of 40 degrees C 104 degrees F. Provide circuit breakers that
have root nean square (rns) symetrical interrupting ratings sufficient to
protect the circuit being supplied. Interrupting ratings may have

sel ective-type tripping (tine delay, magnetic, thermal, or ground fault).

Provi de a phenolic-conposition breaker body capabl e of having such
accessori es as handl e- extensi on, handl e-1 ocki ng, and padl| ocki ng devi ces
attached where required to nmeet |ock-out/tag-out requirenments of NFPA 70E

Provi de shunt trips where indicated.

Ensure branch circuit breakers supplying convenience receptacle circuits
have sensitive instantaneous trip settings of not nore than [10] [ ]
times the trip rating of the breaker to prevent repeated arcing shorts
resulting fromfrayed appliance cords. Provide UL |listed single-pole 15-
and 20-anpere circuit breakers as "Sw tching Breakers" at [120 volts ac]
[277 volts ac].

When nmultiple wires per phase are specified, furnish the circuit breakers
wi th connectors nade to accombdate nultiple wres.

Ensure circuit breaker spaces called out on the drawi ngs are conplete with
mounting hardware to permit ready installation of the circuit breakers.

12.1.3.3 El ectronic Trip Units

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

NOTE: Switchgear circuit breakers will be supplied
with electronic trip units. Select fromthe
bracketed options below. In the itens bel ow, choose
the bracketed item "nmai n" when the itemonly applies
to the main breaker.

A digital display for the main breaker will
typically not be selected if digital netering is
provi ded per the paragraph DIG TAL METERS is

sel ect ed.

Provi de ground fault protection of equipnent for
solidly grounded wye electrical services of nore
than 150 volts to ground for each service disconnect
rated 1000 anperes or nore in accordance with NFPA
70.

NFPA 70 requires arc energy reduction where the

hi ghest continuous current trip setting for which
the actual overcurrent device installed in a circuit
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breaker is rated or can be adjusted to 1200 anperes
or higher. The option identified belowis based on
an energy-reduci ng mai ntenance switch. Add the
addi ti onal appropriate information if other methods
such as differential relaying or an active arc flash

mtigation systemare included. |Identify |ocations
of alternate arc energy reduction nethods in the
desi gn.

KSC

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

Equi p main and distribution power circuit breakers and nol ded-case

breakers with trip settings [100][250] anps or greater with a solid-state

tripping systemconsisting of three current sensors and a
nm croprocessor-based trip unit that provides true rnms sensing adjustable
time-current circuit protection. Include the follow ng:

a. Current sensors anpere rating: the same as the breaker frame rating.

b. Trip unit anpere rating: as indicated.
c. Gound fault protection: as indicated.
d. Electronic trip units: provide additional features:

(1) Breakers: include |ong delay pick-up and tinme settings, and
i ndi cation of cause of circuit breaker trip

(2) Main breakers: include short delay pick-up and tinme settings and,

i nst ant aneous settings and ground fault settings.

(3) Distribution breakers: include short delay pick-up and tine
settings, instantaneous settings, and ground fault settings.

(4) Breakers: include a digital display for phase and ground current.
(5) Breakers: include a digital display for phase voltage and current.
(6) Breakers: include provisions for comunication via a network

twi sted pair cable for rempte nonitoring and control. Provide the

foll owi ng conmuni cati ons protocol : Modbus.

Equi p drawout power circuit breakers with static trip (solid-state) units

with long-tinme, short-tine,[ and] instantaneous el enments[, and ground
fault protection]. Provide breakers that are electrically and
mechanically trip-free in any position of the closing stroke. Provide
silver-plated main contacts and sintered tungsten alloy arcing contacts.
Acconplish tripping by a shunt-trip device. Provide electrical closing
operation.

Ensure trip units are digital solid-state type for |ow voltage power
circuit breakers in accordance with |EEE C37.17. Provide trip unit
el ectroni cs nodul es that are interchangeabl e between breaker frane sizes

wi t hout replacing current sensors or flux trip devices already install ed.

Power units fromcurrent sensors and [a separate battery back-up
source][swi tchgear UPS]. Batteries nust only be used to power indicator
lights and display after the unit trips. Ensure trip units are
adjustable. Trip settings nust not rely on rheostats, dip swtches,
junpers or pins to maintain their present adjustnments. Ensure

i nstantaneous trip settings are defeatable or capable of being turned
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off. Provide a seal able cover over the adjustnents to prevent tanpering.
Ensure units do not rely solely on any volatile or nonvolatile electronic
menory to maintain their settings. Provide units conplete with the
capability, options, accessories, devices, cabling, wiring, and

appurt enances, setup, progranm ng, testing, and certification necessary
for the inplenmentation of the zone-sel ective interlocking systemns

descri bed in paragraph entitled "Zone-Sel ective Interlocking Systens."

Provi de conmuni cation interface to allowthe trip units to comunicate
usi ng the comuni cati on system described in paragraph entitled "Sw tchgear
Moni toring and Control System" The digital solid state trip units will
be capable of clearly communicating all data to KCCS via Mdbus TCP/IP
conmuni cati on protocol using a maxi mum of one hardware conversion and no
sof tware conversions. Breaker status data includes, but is not linted
to, the follow ng: breaker status, current, time of trip, operationa

hi story, cause of trip, current date and time, power (KW, energy (KW),
peak demand, self-diagnostic information and set points. Breaker renote
control functions include, but are not linited to, the follow ng: breaker
open, close, and trip operations for electrically operated breakers,
date/tine energy clear, energy (KW clear and renpte set date/tine and
trip reset.

Provide trip units equipped with test jacks on circuit breaker face for
service functional testing of each trip unit function using a ful

function test kit for secondary injection. Provide one full function test
kit to the Contracting Oficer as part of this project. Test kit nust be
a product of the trip unit manufacturer

.1.3. 4 Control Devices
.1.3.4.1 Test Switches

Provide test switches between all instrument transformer circuits and
protective relays/neters, and in all trip and hardwired interl ock
circuits, to allow full protective and nmetering device testing or

repl acenent without physically disconnecting instrunent transfornmer and
control circuits. Provide ABB Type FT-1 or approved equal test swtches
with clear covers nounted on the door of the instrunment conpartnent.

.1.3.4.2 Control, Transfer and Sel ector Switches

Provide rotary camoperated for renpote operation devices w th individual
stages, a dust-tight cover and contacts with a positive w ping action.
Ensure contacts are silver-to-silver or an approved substitute which
provi des equal or superior performance. Provide contacts that have a
rati ng adequate for the duty performed, but not |ess than 600 volts, 20
anperes continuous. Circuit breaker control switches will have a red and
green target. Provide and wire red, anber, and green indicator |anps.
Ensure circuit breaker control sw tches have a conbi nation of maintained
action and spring return type of operation and pistol grip handles. Equip
all switches with engraved plastic escutcheons identifying its function
and position.

.1.3.4.3 I nstrument Transformers
Provide instrunent transfornmers conforming to | EEE C57. 13and conply with

the interference requirenents neasured in accordance with | EEE C63.2 and
| EEE C63.4 as applicable.

SECTION 26 23 00.00 98 Page 19



KSC

a. Current transforners: Provide nulti-ratio relay accuracy transforners
as indicated, 60 Hz, and coordinated to the rating of the associated
swi tchgear, trip-units, relays, neters, and instrunents. Use CTs with
standard nulti-ration 5A secondary and a thermal rating factor of
2.0. Provide transforners that are conplete with secondary
short-circuiting device.

b. Potential transformers: Provide fixed mount transforners, 60 Hz, with
voltage ratings and ratios coordinated to the ratings of the
associ ated switchgear, trip-units, relays, neters, and instrunents.
Ensure potential transformers are provided with two current [imting
fuses in the primary sized as recommended by the potential transforner

manuf acturer. Transforners nust neet ANSI netering accuracy
classifications of 0.3 W X Y.

2.1.3.4.4 Pil ot and Indicating Lights

Provi de transformer, push-to-test LED type, rated for 120 volts ac.
Li ghts nust be capabl e of being relanped fromthe front.

1. Breaker Open - Green

2. Breaker Cosed - Red

3. Control Power On - Red

4. Automatic Mode - Blue

5.  Manual Mode - Wite

6. Auto Lockout - Amber

2.1.3.4.5 Mul ti-Function Voltage Rel ays

For undervol tage relays conformto | EEE C37.90.
Provi de three-phase solid-state nmulti-function type voltage rel ays, Basler
or equal, with definite tinme characteristics and adjustable and cali brated
pi ck-up settings for protection agai nst negative sequence voltage,
undervol t age, and overvol tage. Provide thunb wheel setting swtches for
pi ck-up and timng adjustments and equip relays with electrically separate
contact circuits for all protective functions that are suitable for
operation on DC or AC control circuits.
Provide relays that are of draw out construction with built-in testing
facilities and that are suitable for operation on 120VAC i nstrunent

circuits.

Provide a sem -flush nmount case with nmatching cover to the hinged
i nstrunent panel

2.1.3.4.6 Synchroni zati on Check Rel ays
For synchroni zati on check relays conformto | EEE C37. 90.
Provide solid-state electronic relay, Basler Electric or equal, with the

ability to user select synchronization check function for the foll ow ng
condi tions:
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Li ve Line Dead Bus

Li ve Line - Live Bus

Dead Li ne Dead Bus

Dead Li ne Li ve Bus

Provi de three-phase solid state relay designed to accept 120VAC i nputs.
Ensure dead line and live line settings are adjustable. Synchronization
angl e must be adjustable from1l to 99 degrees with an adjustable tine
delay of 1 to 99 seconds. Provide thunb wheel setting switches for

pi ck-up and timng adjustnments and equip relays with electrically separate
contact circuits for all protective functions that are suitable for
operation on DC or AC control circuits.

Provide relays that are of draw out construction with built-in testing
facilities, and that are suitable for operation on 120VAC i nstrunent
circuits.

Provi de sem -flush nmount case with matching cover to the hinged instrunent
panel .

2.1.3.4.7 Ti m ng Rel ays

Provide timng relays with calibrated timng head, precision-wund potted
coil, and a snap-action switch assenbly. The calibrated tinng head will
re-circulate air under controlled pressure through a variable orifice to
provide a linearly adjustable timng. The precision-wund potted coi

nmust be totally sealed w thout any external |eads. Provide doubl e-pole,
doubl e-t hrow snap-action switch assenbly wi th copper blades and
silver-cadm um oxi de contacts to insure positive w ping action.

2.1.3.4.8 Lockout Rel ays

Provi de high speed | ockout relays with nanual rotary camreset and
latching relay clearing contact. Provide contact deck with contacts
having a rating adequate for the duty perforned, but not be |ess than 600
volts, 20 anperes continuous. Provide door nounted control switch with
mechani cal targets with spring return type of operation and pistol grip
handl e. Ensure all switches are equi pped with engraved plastic

escut cheons identifying its function

2.1.3.5 Control -Power Circuit Overcurrent Protection

Provi de Branch-circuit breakers with circuit overload protection to
conpartnent heater, |ights, convenience outlets, transforner fans, and
ot her devi ces.

2.1.3.6 Control -Power Circuit Transfer Contactor

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

NOTE: Del ete this paragraph when the switchgear is
si ngl e- ended.

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

[ Design contactor for automatic transfer of control-power for
120/ 240-vol t, singl e-phase, 60-Hz service with current rating. Make
contactor the open type, two-pole, double-throw with solid neutral
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connections and nmust autonatically transfer its load circuits to the

al ternate power supply upon loss of power in the normal supply. Device
must be electrically operated and [electrically] [mechanically] held and
obtain its operating current fromthe source to which the load is
transferred. Provide contactors for automatic transfer of control power
suitable for installation in netal-enclosed switchgear. [Provide two
extra normally open and two extra normally closed contacts. One set of
contacts nust be wired to the PLC for status indication.]]

.1.3.7 Servi ce and Mai nt enance Devi ces

Include the follow ng service and nai ntenance devices as a part of the
swi t chgear:

A manual handl e for operating the air and power circuit breaker
i sol ati ng nechani sm

Renovabl e nanual mai nt enance cl osing devices for air and power circuit
br eakers

Facilities for operating air and power circuit breakers in the test or
renoved position

Facilities for withdrawing air and power circuit breakers for
i nspecti on or nmi ntenance

Test plugs and cable for neters and rel ays
A NEMA 5-20R receptacl e at each switchgear end for service tools

1.4 Renot e Racki ng System

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

NOTE: UFC 3-520-01 requires consideration of renote
racki ng nmethods for switchgear circuit breakers.
Deternmine if this feature is desired by electrica
personnel that will operate and namintain this

equi pnment. The renpte racki ng nmechani sm desi gn
varies anong manufacturers; however the nethod of
connection to the racking mechanismtends to be
simlar. Determine if the project budget can fund
this device (mght cost as nuch as $40,000 with al
options including canera and wireless systen). Do
not select this option if other renpte racking
nmechani snms are available within the activity and can

be used for this |ocation
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provide a renmote racking mechanismto allow an operator to rack a circuit
breaker in or out fromat |east 20 feet away fromthe front of the
equi prent .

1.5 Local / Renbte Switches

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

NOTE: Elinminate the Local/Renote switches for
shuttle projects (i.e. when circuit breakers can be
control l ed through a second device such as the power
nmeters and not just the PLC)
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[Install a manually operated, two position rotary snap-action switch with
silver-plated contacts to disengage all automatic and renpte controls from
the switchgear when in local node. Locate this switch in the bus tie
section of the switchgear.

Label the states of the switch "Local" and "Renote". Refer to paragraph,
entitled "Local/Rempte Operation.” Provide at |east two extra normally
open and two extra normally closed sets of switch contacts. One set of
contacts nust be wired to the PLC for status indication.]

.1.6 Surge Protective Device

Provi de parallel type surge protective devices which conply with UL 1449
in the locations indicated on the drawings. Provide surge protectors in a
NEMA Type encl osure per NEVA I CS 6. Provide the foll ow ng nodes of
protection:

FOR THREE PHASE WYE CONNECTED SYSTEMS -
Each phase to neutral {L-N)
Neutral to ground (N-Q
Phase to ground (L-Q

Ensure surge protective devices have a m ni mum surge current rating of
80, 000 anperes per nmode minimum The nmaximumline to neutral (L-N)
Suppressed Voltage Rating {SVR) is 900V for 480Y/ 277V, three phase systens.

The m ni mum MCOV (Maxi num Conti nuous Operating Voltage) rating is 600/ 320V
for 480Y/ 277V, three phase systens.

Provide EM/RFI filtering for each node with the capability to
attenuat e high frequency noise. Mnimm attenuation is 20db.

.2 WEATHERPROOF PRE- FABRI CATED STRUCTURE
2.1 Constructi on

Install switchgear in a pre-fabricated customwal k-in style weather-tight
corrosion-resistant structure. The structure nust be designed for outdoor
service with ventilation openings, and gasketing provided to ensure a

weat her-ti ght assenbly under rain, corrosive atnospheres, and hurricane
conditions. The structure nust include hinged external rear doors to
provi de unfettered access to the cable ternmnations in the rear of each
section (nmain, distribution, [bus-tie, Jand auxiliary) w thout requiring
the renoval of any bolts. No other barriers will be |ocated between the
cable termi nations and the external rear doors. Provide external doors
wi t h handl es/ | at chi ng mechani sms with provisions for |ocking.

Provide mnimm 1-1/2 inch square tube welded to the interior floor as
nounti ng base for switchgear. Coordinate new square tube with nounting
di rensi ons of switchgear to ensure proper nounting of equipnent.

Structure must be weat herproof, prefabricated, with exterior walls and

roof constructed fromself-framng interlocking panels to house and
protect the internal equipnent installed in configuration shown on the
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drawi ngs. Structural grid base and fl oor nust be designed for applicable
floor loading allowing the structure to be Iifted and transported with (as
applicable) the interior equipnent installed.

Basi c design loads, as well as auxiliary and collateral |oads include |ive
| oad and wind load, in addition to the dead | oad.

Structure nmust provide for an aisle along the front of the sw tchgear of
adequate wi dth and height to allow the renpoval and insertion of circuit
br eakers.

.2.2 Material s

Structural steel frane fabricated fromsteel channel, w de flange and
angl e sections formng a sel f-supporting grid to support floor

a. Steel Gade: ASTM A572/ A572N (C 0 and larger) or ASTM A36/ A36l (CB and
snal l er).

b. One (1) set of renmpvable Iift |ugs.

c. Al welding to be in accordance with AWS D1.1/D1. 1N Structural Wl ding
Code.

d. Al bolts for field assenbly of primary structural nenbers (where
requi red) nust be high strength bolts conforning to ASTM A307 and be a
m ni mum of 1/2-inch dianeter.

Fl oor Plate - 5/16-inch, ASTM A240/ A240N type 304 or 304L stainl ess steel
Base Structure - gal vani zed steel with epoxy paint finish.

Exterior Walls - 12 gauge interlocking ASTM A240/ A240N type 304 or 304L
stainl ess steel panels with stainless steel fasteners.

I nsul at ed Roof Panels - 12 gauge interlocking ASTM A240/ A240N type 304 or
304L stainless steel insulated panels (2 inch thick rigid insulation

bet ween stainless steel sheets) with stainless steel fasteners. Provide
pol yur et hane, polyi socyanurate, or manufacturer's standard insulation wth
a maxi mum fl ame spread of 25 and a snmoke devel oped rating of 450 per

ASTM E84. Penetrations of, or through insul ated roof panels are not
permtted.

.2.3 Doors and Har dwar e

.2.3.1 Per sonnel Doors

Provide two exterior personnel doors on either side of switchgear front
access aisle, minimum3ft x 7ft x 1-3/4in, 18 Gauge ASTM A240/ A240N type
304 or 304L stainless steel, out swing, with 3-inch Factory Stainl ess

Steel Frane. Each door must be equipped with the foll ow ng:

a. Stainless Steel Hinges

b. Stainless Steel Panic Hardware - Lockwood/ Magnokrom (or approved equal)

c. N1500-5X0r53 x 32D w/ Cylinder Lock Exterior Trim (or approved equal)

d. doser w Stopping Arm
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e. Crash Chain

f. A um num Threshol d

g. Weat herstri pping

h. Stainless Steel Drip Edge

i. Renovabl e Transom above Door (MRT)

j. Sign "Danger Electrical Equipnment/ Authorized Personnel Only"
. 2.4 Equi pnent Doors

Equi pnrent Doors, Louvered (stanped |louvers in doors), 12 Gauge

ASTM A240/ A240N type 304 or 304L stainless steel, size and swing as
requi red for equi pnent access. Each must include the foll ow ng:

a. Stainless Steel Hinges

b. Hold Open Device

c. Padl ocki ng Handl e

d. Adjustable Camw 2 Notches Hub for Unthreaded Shank Paw

e. Equi pnent Door Locki ng

f. Equi pnent Door Access Brackets

g. Adjustable Rod CGuide

h. 60-inch Cl oser Rods

i. Full Gasketing

j. Drip Shield

k. Sign "Danger Hi gh Voltage/ Keep Qut"
.2.5 Fi ni shes

Prepare surface per coating manufacturer's instructions/recomrendati ons.
Shop Applied H gh Performance Priner and Finish coats per requirenments of
| EEE C57.12.29. Provide one (1) quart touch-up paint for each type and
color used. Paint colors will be as foll ows:

a. Exterior - ANSI 61 "G ay"

b. Interior - "Wite"

c. Floor and Base - ANSI 61 "Gray"

Fl oor undersi de must have undercoating of Transcoat 101 (or approved
equal ), mininum10 mls dry-filmthickness. Cean and prepare surfaces in
accordance with manufacturer reconmendations. Final coating rmust be zero

vol atil e organi c conpound (VOC), asbestos free with a flame spread rating
of zero.
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2.6 Li ghting
2.6.1 Interior Lighting

Provi de a m ni mum average naintained illum nation on the floor of 30
footcandl es. Lighting nust be acconplished using vapor-tight LED
lum naires. Provide lighting control using a timer switch | ocated
adj acent to the main access door.

.2.6.2 Emer gency/ Exit Lighting

Provi de 120VAC, LED type, conbination energency light/exit sign (green).
Light may be wall or ceiling nounted.

.2.6.3 Exterior Lighting

Exterior fixtures nust be |ocated over personnel access doors. All
exterior luminaires are required to be Certified and Approved by Florida
Fish and Wldlife Conservation Comri ssion (FWC) as Sea Turtle/Wldlife
Friendly. LED Lighting nmust be true red, orange, or anber diodes.
Filters are not permitted. Provide lighting control through photo cell
integrated with each lumnaire fixture, one per light fixture.

2.7 Recept acl es

Provi de one exterior and two interior 20A, 120VAC, NEMA 5-20R, industrial
grade ground fault circuit interrupter (G-Cl) type duplex receptacles.
The interior receptacles nmust be | ocated at each end of the structure for
servi cing the sw tchgear.

. 2.8 Groundi ng and Bondi ng

a. Gound Pads - 4 Hole Stainless Steel Wl ded
b. Gound Lug - #4/0 AWG

c. Copper Gound Bar 2-inch x 1/4-inch, installed on Munting Anchors 3
i nches bel ow ceiling nounted on wall

d. Gound Drops from G ound Bar to G ound Lugs at Base or Equi pnent
Ground Bus - #4/0 AWG bare copper cable

.2.9 Ventil ation

a. Exhaust Fan Assenbly 16-inch dianmeter - 117 CFM w Al um num Danper and
Ther nost at

b. Power Circuit - 120 VAC, 1-Phase, 20A powered from sw t chgear
panel board

c. Intake Louver Assenbly - 24-inch x 24-inch w Danper and Al um num Mesh
Filter

.3 SW TCHGEAR MONI TORI NG AND CONTROL SYSTEN ( SMCS)

Provi de conpl ete swi tchgear nonitoring and control systemthat includes,
but is not linted to, a progranmable logic controller (PLC) that monitors
and controls renote devices, touch screen display human machi ne interface
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(HM), electrical power nonitoring system device conmunications interface
har dwar e, intercomunication wiring, software, startup and training

servi ces, and ongoi ng technical support. This systemmust conply with the
applicabl e portions of |EEE 802.3. The Contractor's specialist and the

CITECT integrator will denonstrate that the conmunication systens provided
under this project will conmunicate efficiently with the KCCS Citect
software. Efficiently inplies that the data will be transnmtted and

recei ved such that the response tine to the KCCS workstation will be |ess

than 4 seconds. This denonstration nmust include multiple trip units,
neters, a PLC and a | aptop | oaded with the KCCS Citect project software.
Provide two |icensed copies of all software and all hardware necessary to
nodi fy and downl oad the programto the touch screen

Main and tie-bus circuit breakers nust be electrically operated with
capability to be both operated locally via touch screen and renptely via
KCCS. Main-Tie-Main (MT-M circuit breakers nust be electrically
interlocked so that only two of the three breakers may be closed for any
extended |l ength of tinme by operation of the respective breaker closing.
Provide a separate hardware timer that will trip the tie-bus circuit
breaker if all three circuit breakers are closed for a period adjustable
from 0-900 seconds.

Main circuit breakers rmust include multi-function voltage relays with
adj ust abl e pick-ups and tine del ay.

A control -power circuit transfer contactor nust be provided for the
automatic transfer of control power.

Ensure the UPS unit supplies power to the power neters, trip units, 1/0
circuit power, indicating and status lights, PLC touch screen, PLC, the
conmuni cati on equi prent such as the unnanaged Ethernet switch and nedia
converters, and a double duplex receptacle in the controls conpartnent.
Ensure the receptacle on UPS power is clearly marked "UPS POAER' using a
| am nat ed pl astic nanmepl ate having 3/16-inch high white letters on bl ack
backgr ound.

Provide main and tie-bus circuit breakers equi pped with three-phase
sync-check relays, hardwired to main and tie-bus circuit breaker control
schenes for fail safe operation. These functions will be avail able even
when the PLC is not functioning.

Ensure any nmain or tie circuit breaker trip activates a separate | ockout
relay that electrically blocks any subsequent close operation, autonatic
or manual, for that breaker. |If a main or tie breaker trips, block close
circuits will ensure that the faulted section cannot be re-energized from
anot her source until the lockout relay is reset.

Ensure all transfer control functions are acconplished via the PLC and
that circuit breakers remain in the last state if PLC is taken off-line.

Ensure all tinmng and control for automatic transfer are performed via the
PLC. Auxiliary relays will only be used where circuit breaker contro
circuit exceeds the rating of the PLC output contacts. Auxiliary relays
will only be used to directly connect one circuit breaker control

circuit. Use of auxiliary relays to provide relay logic or timng
functions is not permtted. Provide industrial grade, octal based, single
tier relays with screwtermnals, pilot light, retainer clip, vibration
resi stant 10 anp rated output contacts.
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Desi gn switchgear transfer control to auto transfer |oad on | oss of power
on either of the two sources and provide automatic re-transfer on source
return after an adjustable time period. Ensure the re-transfer operation
is selectable either open or closed transition fromtouch screen display
or KCCS renmpte operator. Provide touch screen display controls that allow
the user to enabl e/disable the automatic transfer function and initiate

t he appropriate changes to the PLC logic to allow the selection of the
desired swi tchgear nodes of operation. Mdes of operation are 'Autonatic'
or 'Manual' with re-transfer options for either 'Open' or 'C osed'
transition.

The touch screen display controls nmust also all ow the user to change the
time delays for the transfer schenme. Ensure these changes do not require
the use of additional equipnent such as a | aptop conputer or additiona
PLC progranm ng software. Provide touch screen display controls for
operating circuit breakers that requires two step comrands, the first to
initiate the conmand and the second to confirmthe command.

Sel ection of 'Closed transition, selectable fromthe touch screen

di splay, also disables electrical interlocks functions, specifically,
circuit breakers can be configured such that all three breakers (MT-M
can be closed simultaneously for a limted duration. This protective
function is intended to ensure the three circuit breakers are not closed
for an extended duration.

. 3.1 KCCS I ntegration

Integration of the Monitoring and Control Systemw th the existing KCCS
(CI TECT) systemwi ||l be performed by the Contractor in coordination wth
the Contractor's specialist and the CITECT integrator

Provi de Engi neering and Techni cal Support for on-site nodifications to the
exi sting user interface screens used by the Government power coordi nators
as part of the Kennedy Conplex Control System (KCCS). The Contractor mnust
provi de technical support to devel op additional screens and/or

nodi fications to existing screens required to incorporate the new

Moni toring and Control Systeminto the KCCS system The additional
screens will allow the Governnent power coordinator to nonitor and control
each circuit breaker via Ctect "Genies" and "Super-Genies." The
Government will performthe final integration of the new screens, Cenies,
and Super-Genies into the existing KCCS file server. The existing KCCS
systemw || be nodified to incorporate all the changes associated with the
installation of the newrelays. The nodifications to the project includes
but is not linted to, adding/deleting variable tags, alarmtags and trend
tags, nodifying/building "genies and super genies," and nodifying/creating
user interface screens. Al nodifications to the Ctect project nust
conply with the KCCS Software Architecture Standard. The foll ow ng

m ni mum i nformati on and control will be available to the user through the
devel oped geni es:

a. Individual phase and ground currents
b. Phase-to-phase and phase-to-neutral voltage

c. Alarmon circuit breaker trip, cause of trip and magnitude of the
fault current (trip records)

d. Circuit breaker status including open, close, tripped, truck position
and connected, test, or disconnected if avail able
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e. Time-stanped trip data including magnitude and cause of trip
f. Renote circuit breaker open and cl ose commands

g. Control power indication

h. Auto/ Manual and Open/ d ose Transition statuses

i. UPS/Control Power Status

j.  Synchronization status

k. Power Meter data

A Governnent sanmple KCCS Citect project containing a library of Citect
symbol s, Genies and Super Cenies will be provided to the Contractor to use
for devel opnent of the new operator screens. |f the SMCS comuni cation
architecture described in the design docunents are followed, new

devel opnent for existing conponents will not be required. New operator
screens depicting the new switchgear are still required but they can be
devel oped using the existing KCCS Citect library. Additional and/or new
programm ng and Citect integration resulting fromthe use of an approved
equal will be the responsibility of the contractor.

Three KCCS integration design reviews will be schedul ed by the Contractor
to ensure that all of the parties involved in devel oping any new Citect

i nterfaces (screens, Genies, Super Cenies, alarns data exchange met hods)
are properly coordinated. The first neeting will be a kickoff meeting
where the Governnent will provide a sanple KCCS Citect project to assist
in the devel opnent of new interfaces. Provide KCCS Integration Project
Data for the second and third review neetings. At the second neeting, the
Contractor will provide a sanple of all the new types of Citect interfaces
that are being developed. At the third neeting, the Contractor wll
provide a fully working sanple of the entire project. Schedule the first
neeting within 75 days of the contract award.

. 3.2 Pr ogranmabl e Logi ¢ Controller (PLC)

For conpatibility, PLC will be NASA KSC Standard, Schneider Electric M 580
or approved equal. Citect exanple projects using the Mb80 PLC are
available to the contractor. Additional and/or new programi ng and Ctect
integration resulting fromthe use of an approved equal will be the
responsibility of the contractor. Provide two (2) original |icensed
copies of all software.

Provide the followi ng discrete input points to the PLC

a. Secondary voltage nonitors

b. Min circuit breaker status open/close

c. Tie-bus circuit breaker status open/close

d. Automatic/Mnual transfer nopde status

e. Feeder/branch circuit breaker status open/close

f. Open/C osed Transition node
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Circuit breaker truck position

Trip lockout indications on all electrically operated circuit breakers
Nor mal confi guration

UPS control contactor position indication

Internal status registers of the PLC {communication via Ethernet
connection TCP/ 1P or connection with Ms80 PLC}

Provide the follow ng discrete output points to the PLC

a. Min circuit breaker open/close

b. Tie-bus circuit breaker open/close

c. Automatic/Mnual transfer control function

d. Open/d ose retransfer control function

.3.3 Human Machine Interface (HM) Touch Screen Display

Provi de touch screen display with the follow ng characteristics and

f eat ures:

a. Industrial grade

b. Inpact and scratch resistant

c. Color screen with greater than or equal to (228 nmm) 9 inch screen size

d. Screen |ockout for cleaning

e. Fielq repl aceabl e display that is capable of being replaced while in
service

f. Provide one spare display for each display installed

g. Integrated drivers for direct serial connection to PLC

h. Sinmul taneous communications with nultiple PLCs

i. Two licensed copies of software

j. Wndows based configuration software

k. Support for third party graphics

1. Dynamic object based graphics

m  Bitmap graphics

n. Software manual s

0. Users nanuals

p. Interface cables
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3.4 El ectrical Power Mbonitoring System

VWere indicated, provide nmetering equipnent to nonitor energy usage on the
circuit indicated. Provide netering appurtenances, including cables, as
required for conplete and proper operation. Power device from switchgear
control power supply, confirmw th device characteristics. |Instal

net eri ng equi pnment in accordance with the netering equi prent

manuf acturer's published installation instructions. Munt nmetering

equi prent in strict accordance with the orientation reconmendati ons of the
net eri ng equi prent manuf act urer.

For conpatibility, provide NASA KSC Standard netering equi prent,
Schwei t zer Engi neering Laboratories SEL-735 Power Quality and Revenue
nmeter or approved equal. Ensure netering equi pnent is UL recognized, CSA
certified and also conmplies with | EEE C37.90.

a. Meter Monitoring Functions: Provi de nmeter designed for use on a
3-phase, 3- or 4-wire, systemwith 3 current transforners and 2 or 3
voltage transforners as indicated. Ensure the neter provides direct
readi ng netered or cal cul ated val ues and auto ranges between units,
kilo-units, and nmega-units for all metered val ues.

b. Case: Di spl ay case nounted senmi -flush to a hinged panel door
Power supply and ot her netering conponents may be fixed nmounted within
an auxiliary conpartnent.

c. Meter Enclosure: Provide a separate NEMA 3R encl osure or specific
conpartnment within the switchgear. Include a back-panel for mounting
power supply, termnal strip, and sinilar conponents and a hi nged
interior panel for nounting the display case. Provide a warning | abe
on the hinged panel indicating energized |ine voltage conponents are
behi nd t he hi nged panel

d. Test Blocks: Provide six pole current and four pole potential test
bl ocks, General Electric Type PK, Eaton Type FT or approved equal in
line after the power nonitor for additional netering or testing.

e. Meter Fusing: Provide a fusible disconnecting switch upstream of a
fully enclosed pullout, dead-front type fuse bl ock containing one fuse
per phase to protect the voltage input to the watt-hour nmeter. Size
fuses as recommended by the nmeter manufacturer.

f. Provide short-circuiting type termnal strips for connecting neter to
current transfornmer circuits.

.3.5 Communi cati on

Ensure the control system provides for the exchange of data via Ethernet
conmuni cations with the foll ow ng:

a. KCCs
b. Circuit breaker trip unit interface.
c. Electrical Power Mnitoring System (Mbddbus TCP/ I P).

Provi de industrial unmanaged Ethernet sw tch, N TRON 309FXE- ST or approved
equal . Provide industrial media adapters as required. Unless otherw se
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not ed, ensure ethernet comuni cations enploys 4-pair #23 AWG CAT6 UTP Type
CM i ndoor/outdoor rated fully water blocked and sunlight resistant cable
Provi de et hernet communicati ons extendi ng outside of swi tchgear using
62.5/125 .ummultimode (OM) indoor/outdoor all dielectric riser (OFNR)
rated backbone fiber optic cable (FOC) conforming to | CEA S 104- 696,

TI A-568-C. 3, UL 1666, and NFPA 70.

.3.6 Sequence of Operation

M T-M transfer scheme nmust have two operating nodes: Autonmatic and Manua
each with selectable open transition and closed transition sw tching.
Ensure nodes of operation are selectable via the touch screen display or
renotely via KCCS. Circuit breakers must renmain in the |last state when
node i s changed except when going to the autonmatic node. Only controls
under the current node will have any control capability over the circuit
breakers. Over current, under voltage, and synchroni zation check trip or
bl ock cl ose features must not be defeated in any node. Use
synchroni zati on relay and | ockout relay contacts to provide trip and bl ock
cl ose functions i ndependent of the PLC.

The normal configuration for switchgear is with the main circuit breakers
in the closed position, the tie-bus circuit breaker in the open position
and the PLC programin 'Automatic' transfer and 'Cl osed' transition nodes.

Desi gn the switchgear transfer control to auto transfer |oad on | oss of
power on either of the two sources and provide automatic re-transfer on
source return after an adjustable tinme period. Ensure the re-transfer
operation is selectable either OQpen or Cosed transition fromtouch screen
or KCCS renote operator.

.3.6.1 Aut omati c Operation

"Automatic" transfer node is designed as the normal configuration for the
M T-M transfer scheme and gives the PLC at the substation conplete and
aut onomous control of the switchgear. Ensure the PLC program all ows KCCS
to take control of the switchgear renptely through an Ethernet connection
to the PLC by enabling or disabling the 'Autonmatic' transfer nbde. An

i ndicator |ight seen on the front of the switchgear will illuminate while
in the 'Automatic' transfer node.

Automatic Transfer operation is predicated the switchgear being in norma
substati on configuration.

Automatic Transfer operation nust be disabled if:

a. The MT-Mcircuit breakers' protective/control relays' Automatic
Transfer statuses are inconsistent (such as in a 'non-normal' state,
| ocked-out, etc.), or

b. A nmanually asserted trip or an overcurrent trip is detected or

c. Either main breakers' bus |ockout signal is asserted

Automatic Transfer sequence is as foll ows:

| f KCCS has enabled the 'Automatic' transfer node, the circuit breakers

wWill remain in their current positions unless one of the foll ow ng
situations occur:
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a. Loss source feeder (A-Side operation described, B-Side is the sane):

1. If the multi-function voltage relay for A-Main detects phase voltage
i mbal ance, | oss of voltage, under voltage, or over voltage, for a
peri od adjustable from1l to 600 seconds initially set at 10 seconds,

A-Main: If B-Main is closed with acceptable supply voltage then the

A- Mai n breaker opens. After the A-Main breaker has opened and if
acceptable voltage is present on the alternate source (B-Side) the Tie
circuit breaker closes.

The switchgear will then act as a single-ended swi tchgear.

2. \Wen voltage returns to the A-Main circuit breaker, all circuit
breakers will remain in the transferred state until a retransfer is
initiated by the transfer scheme calling for an automatic retransfer
as follows:

A-Side with Iive bus condition and both automatic retransfer node and
closed transition node enabled: After utility voltage synchronized
across A-Main breaker returns for a period adjustable from1 to 600
seconds initially set at 60 seconds, the A-Main closes and, when
verified closed, the Tie opens.

A-Side with automatic retransfer enabled and either dead bus condition
or open transition node enabled: After utility voltage returns to the
A-Main breaker with a de-energized | oad bus for a period adjustable
from1l to 600 seconds initially set at 15 seconds, the Tie opens (if

cl osed) and, when Tie is verified open, A-Min closes.

b. Loss of both main source feeders:

1. If the multi-function voltage relays detect phase
vol t age i mbal ance, | oss of voltage, under voltage, or over voltage
on both of the main source feeders simultaneously (plus or mnus 3
seconds adjustable), then both main circuit breakers will open and the
tie-bus circuit breaker will renmmin open.

2. If the voltage returns to one of the main source feeders for a period
adjustable from1 to 600 seconds (initially set at 60 seconds), the
main circuit breaker on that side must close, the main breaker the
ot her side renmmins open, and the tie-bus circuit breaker will close.

.3.6.2 Manual Mode

The "Manual " transfer npde is designed to give either a | ocal operator or
the KCCS operator (at a renote |location) conplete control of the

swi tchgear. The operator takes control of the sw tchgear by enabling or

di sabling the 'Automatic' transfer nbde. An indicator light visually seen

on the front of the switchgear will illumnate while in the 'Mnual
transfer node. \When the operator engages the 'Manual' transfer node, the
circuit breakers will remain in their current positions and the foll ow ng
apply:

a. Mins and Tie 'Open' functions operate directly from KCCS conmands and
touch screen display.

b. Mins and Tie ' ose' functions operate by KCCS and touch screen after
verification of the sync-check relay and respective breaker trip
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| ockout devi ce.

c. Open Transition node prevents the paralleling of the main and tie
br eakers.

d. Cdosed Transition node (selectable fromthe touch screen) enables
closed transition switching if the sources are synchroni zed per the
settings on the synchronization rel ay.

e. Breaker controls nmust be electrically interlocked so that at the nopst
two of the three breakers (M T-M can be closed for an extended anount
of time. If two out of the three breakers are closed and if the third
breaker is called to close, the source feeders will be verified
t hrough the sync-check relays that each source feeder is synchronized
before the third breaker is closed.

4 EQUI PMENT FI NI SH
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NOTE: For all outdoor applications and all indoor
applications in a harsh environment refer to Section
09 96 00 H GH PERFORVANCE COATI NGS. High
performance coatings are specified for all outdoor
applications because ultraviol et radiation breaks
down nost standard coatings, causing a phenonena
known as chal king, which is the first stage of the
corrosion process. For additional information
contact The Coatings Industry Alliance, specific
suppliers such as Keeler and Long and PPG and NACE
I nt ernati onal (NACE)

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

4.1 Protecti ve Coatings

Verify the intended | ocation of equipnment, materials, and degree of
conti nuous exposure to the KSC corrosive environnent. The equi pnent
finish must nmeet the requirenents of | EEE C57.12.28 and | EEE C57.12. 29.
Hol i days, sags, pinholes, blistering, solvent popping or rust as part of
the finish are not acceptable. Provide smooth and even finish resistant
to corrosion, sunlight and abrasion with high inpact strength.

. 4.2 Surface Preparation

Steel parts nust be free of weld slag and nmill scale. Chemically clean
ri nse, phosphate coat, rinse, and de-ionize sw tchgear enclosure in
preparation for the powder coat.

.4.3 Powder Coat

Coat the switchgear enclosure with a corrosion resistant thernosetting
pol yester coating applied by electrostatic powder spray. Apply a mninum
coating of 2.5 mls uniformy and pinhole free.

. 7.4 Fi nal Coati ng

Fol |l owi ng the application and cure of the powder coat and the

manuf acturing assenbly of the switchgear enclosure, apply a final finish
coat to the switchgear enclosure with silicone enanel, free from surface
defects with a minimum 1.5 ml dry filmthickness. The color of the fina
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coating nmust be light gray in accordance with SAE AVS- STD-595A and nust be
approved by the Contracting Oficer prior to shipping the sw tchgear from
the factory.

2.5 SPACE HEATERS AND HUM DI STAT

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

NOTE: Space heaters prevent noisture build-up in
ventil ated conpartnents.

Watt age supplied by heaters is one-fourth of heater
nanepl ate rati ng when 240-volt heaters are operated
at 120 volts.

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

Equi p each section of the switchgear assenbly with externally energized
space heaters to provide approximtely 40 watts per square neter 4 watts
per square foot of outer surface area. Heater power density nust not
exceed 4 watts per 650 square mllineter per square inch of heater el enment
surface. Heaters nust be rated at 240 volts for connection to 120 volts.
Install heaters at the |l owest portion of each space to be heated. Cover
all termnals. Provide thernpstats to regulate the tenperature.

Install operable heaters at the tine of shipnent for use i nmedi ately upon
arrival at the site, during storage, or before installation. Prominently
mar k connection | ocati ons on draw ngs and shi ppi ng covers. Provide
temporary | eads capable of plugging into a standard 120 volt, 20 anp
receptacle for storage operation. Mke connections easily accessible

wi t hout having to renmove shi pping protection.

Provi de hunmidistat to control space heating equi pnent. Ensure humdity
controller is equipped with positive on-off settings and is capabl e of
bei ng manual |y or automatically operated. Provide controller wth

i mpact -resistant, nolded plastic cover with fully encl osed, single pole
single throw, snap-acting switch. Provide sensing element of noisture
sensitive nylon ribbon to ensure reliable operation in tenperature ranges
from 50 degrees Fahrenheit 10 degrees celsius to 125 degrees Fahrenheit 52
degrees celsius. Ensure hum distat operates from4%to 6% relative

hum dity differential. Provide controller with contacts rated to the ful

| oad of all connected heaters.

2.6 EXTERNAL VOLTAGE SOURCE

Group all externally powered wiring together as nuch as possible and
connect to a terminal block marked with a |am nated pl astic nanepl ate
having5 mllinmeter 3/16 inch high white letters on a red background as
fol |l ows:

DANGER - EXTERNAL VOLTACGE SOURCE
External ly powered wiring nust include 120-volt unit space heaters.

[2.7 UNI NTERRUPTI BLE PONER SUPPLY

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

NOTE: When a Facility UPS is available delete this
par agraph and use the Facility UPS.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Provide an Uninterruptible Power Supply (UPS) systemsized for a mnimum
of 15 minutes of battery backup for the control power |oads. The UPS nust
be capabl e of operating in an anbient tenmperature of 0 to [40][60] degrees
C (32 to [104][140] degrees F) and a relative humdity of 5 to 95

percent. Munt the UPS in a spare conpartnent or cubicle.

12.8  SOURCE QUALITY CONTROL
2.8.1 Equi prent Test Schedul e

The Government reserves the right to witness tests. Provide equi pnent
test schedules for tests to be perforned at the nanufacturer's test
facility. Subnit required test schedule and |ocation, and notify the
Contracting Oficer 30 cal endar days before schedul ed test date. Notify
Contracting Oficer 15 cal endar days in advance of changes to schedul ed
date. Provide docurmentation on successful conpletion of factory tests for
t he equi pnent prior to final activation at KSC

Provide the followi ng as part of test equipnment calibration:

a. Provide a calibration programwhich assures that all applicable test
instruments are maintained within rated accuracy.

b. Accuracy: Traceable to the National Institute of Standards and
Technol ogy.

c. Instrument calibration frequency schedule: |less than or equal to 12
nmonths for both test floor instruments and | eased specialty equi pnent.

d. Dated calibration labels: visible on all test equipnent.

e. Calibrating standard: higher accuracy than that of the instrunent
t est ed.

f. Keep up-to-date records that indicate dates and test results of
instrunments calibrated or tested. For instrunents calibrated by the
manufacturer on a routine basis, in lieu of third party calibration
i ncl ude the follow ng:

1) Maintain up-to-date instrunent calibration instructions and
p
procedures for each test instrunent.

(2) ldentify the third party/laboratory calibrated instrunent to
verify that calibrating standard is net.

2.8.2 Swi t chgear Design Tests

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

NOTE: Use the first bracketed option for standard
swi tchgear. Use the second bracketed option for
arc-resi stant sw tchgear.

ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
| EEE C37.20.1 and UL 1558.
2.8.2.1 Desi gn Tests

Furni sh docunentati on showi ng the results of design tests on a product of
the sane series and rating as that provided by this specification
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a. Short-circuit current withstand test.

b. Short-time current withstand test.

c. Delectric test.

d. Rated continuous current test.

e. Mechani cal endurance test.

f. Flame-resistance tests.

.8.3 Swi t chgear Production Tests

| EEE C37.20.1 and UL 1558. Furnish reports which include results of
production tests perforned on the actual equipnment for this project.
These tests include:

a. 60-hertz dielectric tests.

b. Mechanical operation tests.

c. Electrical operation and control wiring tests.

d. Gound fault sensing equi pnent test.

e. |Impulse withstand test.

f. Gounding of instrunent transfornmer case test

.8.4 Swi t chgear Paint Qualification Test

Submit reports showing that the paint qualification test has been
performed according to | EEE C37.20.2 or | EEE C57.12.28 as applicable, to
ensure the adequacy of finishes to inhibit the buildup of rust on ferrous
netal materials used for enclosures.

.8.5 Integral Assenbly Test

Test switchgear as an integral assenbly at the swi tchgear manufacturer's
test facility. Test nust include verification of connections between
swi t chgear sections/cubicles, including but not Iimted to, main bus,
ground bus, control power, and control wiring. Ensure this test confornms
to | EEE C37.20.2. Once acceptance of test results is received, ship

swi t chgear .

.8.6 Aut o- Tr ansfer Sequence Factory Test Results

Submit report certifying successful execution of the sw tchgear
auto-transfer sequence at the factory. The Government reserves the right
to witness testing.

. 8.7 Moni toring and Control System Certification Test

Perform Certification Testing showi ng Swi tchgear Mnitoring and Control
System successfully communi cates with existing Citect Software prior to

t he approval of the switchgear. Conpliance Certification Testing nust
i nclude a Government w tness qualification denonstration of at |east, but
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not limted to the follow ng equi prent if the proposed hardware has not
been previously approved:

a. GCircuit breakers
b. Trip units

c. PLC

d. Meters

Include in testing verification of the Gtect Screens using a PC and the
current Citect software

Submit certificate of conpliance showi ng conpletion of certification
testi ng.

PART 3 EXECUTI ON

3.

1 CERTI FI CATI ON TESTI NG

Perform Certification Testing showi ng Swi tchgear Mnitoring and

Conmuni cati on System successfully communi cates with existing G tect
Software prior to the approval of the switchgear. Conpliance
Certification Testing nust include a governnent witness qualification
denonstration of at least, but not linmted to the follow ng equi pnent if
t he proposed hardware has not been previously approved (current approved
hardware is from Square D):

Circuit breakers
Trip units

PLC

Met ers

Include in testing verification of the Ctect Screens using a PC and the
current Citect software.

.2 | NSTALLATI ON

Installation must conformto | EEE C2 and NFPA 70.

Electrically and mechanically connect the conplete assenbly at the site
from coordi nat ed subassenblies shipped in conplete sections fromthe

manuf acturer. Carefully align, level, and secure conplete installation in
conformance with the manufacturer's reconmendati ons.

Carefully join separated sw tchgear assenblies to present a neat
appearance, with main and ground bus joints tightened to manufacturer's
recommended torque values. Handle assenblies with appropriate lifting
devi ces.

Submit Installation Drawings for the switchgear assenblies. Include in
drawi ngs conpl ete details of equipnent |ayout and design
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3 FI ELD TESTI NG

The switchgear manufacturer must provide the test equiprment, |abor and
techni cal expertise for testing and checkout of the sw tchgear assenbly as
a connected systemafter it is installed. Provide manufacturer's witten
test results for all tests perfornmed. Submit test reports including
Testing Certificate of Conpliance to the Contracting Oficer prior to
energi zi ng equi prent. Replace any nmaterial, equiprment or devices found to
be defective at no cost to the Government.

Conply with NETA ATS and NETA MIS for electrical acceptance tests of
transformers, sw tchgear, breakers, relaying, netering and all related

material, including secondary current injection tests and nmanufacturers
recomendati ons. Subnmit a testing procedure 30 cal endar days prior to
field testing. Include in testing procedure conplete functional testing

of the entire system which evaluates the functionality and performance of
all control and automatic sequencing and operation of the sw tchgear

Additional testing to those described in NETA ATS and NETA MIS are as
fol | ows:

[a. Denobnstrate swi tchgear automatic transfer scheme, tinm ng functions
and interlocks for mains and tie breaker operate as specified.]

b. Renove all controls [and UPS power] from PLC/ PC and verify when power
is restored, progranmm ng automatically recovers with no anonalies.
This test must ensure fully functional programrng is restored and
ready to operate on restoration of power to PLOPC. Performthis test
three separate tines.

[c. Denobnstrate control voltage automatic transfer relay and conmponents
until on properly.]

d. Functionally verify SMCS systemthrough the Ethernet connection fully
operational and all 1/O functions are as specified.

[e. Denobnstrate switchgear local/renpte switch, if installed, operates as
specified.]

Fi nal acceptance is dependent upon the satisfactory performance of the
equi prent under test. Provide final test data to the Contracting O ficer

.4 RELAY SETTI NGS AND TESTS

Properly coordinate all circuit-interrupting devices before the sw tchgear
assenblies are energized. Thoroughly inspect and adjust protective rel ays
at the site in the presence of and at the discretion of the Contracting
Oficer.

.5 FI ELD TESTI NG FOR COVMUNI CATI ONS

.5.1 Field Quality Contro

Furni sh the services of a nanufacturer's representative to assist in
starting-up and progranm ng the system The manufacturer's representative
nmust be factory-trai ned and have a thorough know edge of the software,

har dwar e, and system progranmm ng. The manufacturer's representative mnust
provi de the foll ow ng services:
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a. Performfull functionality tests on the conmunications network from
all IEDs to the Ethernet gateway.

b. Setting all the addresses of all devices in the equipnent.
c. Verifying and troubl eshooting the integrity of the data |ine.
d. Assisting the governnment in correcting any data |ine problens.
e. Configure the SMCS software to match the field devices.
.5.2 Fiel d Testing
Verify conplete system operation including all hardware, software and
conmuni cati on devices. Verify networking performance with all interfacing
systens by ot her manufacturers.
.5.3 Manuf acturers Certification
A qualified factory-trai ned manufacturer's representative nust certify in
witing that the equi prent has been installed, adjusted and tested in
accordance with the manufacturer's recomrendati ons.
.5.4 Trai ni ng
Furni sh the services of manufacturer representatives to train the owner's
personnel in operation and programr ng of the system The manufacturer
representatives must be factory-trained and nust have a thorough know edge
of the switchgear, PLC and touch-screen software, hardware and system
progranmm ng. Include in the training session on the PLC and all controls:
a. Switchgear on-site training
(1) Full operation dermonstrations of all functions.
(2) Breaker electrical and nechanical operations.
(3) Explanations and instructions for all protective devices.
b. dassroomon-site training for programm ng the touch screen
.5.5 After Start-up Support
The manufacturer nust provide a 24-hour 800 tel ephone nunber nanned with
Engi neer s/ Techni ci ans expert in SMCS devi ces, software and communication
system troubl eshooting or capable of providing technical information
Provide this support at no cost to the Government for a period of five
years.
.6 ENERG ZI NG SW TCHGEAR ASSEMBLI ES
Do not energize switchgear assenbly until it is completely installed,
tested, approved by the Contracting Oficer, and ready for operation
Site testing nust be conducted and approved by the Contracting O ficer
Using ameter, voltneter, and wattneter or phase-angle neter, the val ues
and polarities of voltage and current, measure and conpare wi th those

expected in the various relay circuits. Inspect and note all contact
positions of directional elenents and the voltage rel ays.
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After inspection and satisfactory tests have been conpleted on all active
relay circuits under a no-load condition, performan operational test with
diverted |l oad currents or sinulated ground faults on each rel ay.

Prepare a conprehensive report with records of connections, electrical
constants, settings, test values, operating performance, and failures or
weaknesses found on test.

Tests and procedures for testing must be in accordance wi th paragraph,
entitled "Field Testing," in this section and the manufacturer's
recomendati ons. Upon conpletion of all testing and approval of the

Contracting Oficer, the switchgear nust be energized, as approved by the
Contracting Oficer.

-- End of Section --
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