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SECTI ON 33 77 19.00 40
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NOTE: This specification covers the requirenents
for the requirenments for 5k through 38 kV, 600A

| oad- break sul phur hexafl uoride (SF6) gas sw tches.
On drawi ngs, indicate subsurface, vault, pad-nmount,
i ndoor, netal-enclosed, or pole nounted type; the
nunber of sw tched ways; separabl e connections; and
si ngl e-si de, doubl e-side, floor, wall, ceiling, or
other type installation

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

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

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

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

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

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

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

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C37.72 (1987) Standard for Mnual | y- Qper at ed
Dead- Front Pad Mbunted Switchgear with
Load Interrupting Switches and Separable
Connections for Alternating-Current Systens

ASTM | NTERNATI ONAL (ASTM
ASTM A 123/ A 123M (2009) Standard Specification for Zinc

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

ASTM A 153/ A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM D 2472 (2000; R 2006) Standard Specification for

Sul phur Hexaf | uori de
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 386 (2006) Standard for Separable Insulated
Connector Systens for Power Distribution
Systens Above 600V

| EEE C57.12.28 (2005) Standard for Pad-Munted Equi prent
- Enclosure Integrity

NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil ding
and Equi pment Acceptance Cuide

1.2 GENERAL REQUI REMENTS
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NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS is not included in the project
specification, insert applicable requirenments
therefrom and del ete the foll owi ng paragraph.
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1.

Sections 26 00 00.00 20 BASI C ELECTRI CAL NMATERI ALS AND METHODS and

26 05 70.00 40 H GH VOLTAGE OVERCURRENT PROTECTI VE DEVI CES and Secti on
26 05 71.00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE DEVI CES apply to work
specified in this section.

Per manent |y mark Connection Di agrans for heater connections on draw ngs and
shi ppi ng covers.

3 SUBM TTALS
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NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Keep submittals to the

m ni mumrequired for adequate quality control.

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

For submittals requiring Governnent approval on Arny
projects, use a code of up to three characters
within the submttal tags following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.
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Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that reviews the subnmittal for the
Government.] Subnit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs

Submit Connection Diagrans for heater connections in accordance
with paragraph entitled, "General Requirenents," of this section.

Provi de detail draw ngs that show nounting details and
configuration for the foll ow ng:
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Load- Break Swi tches
SD- 03 Product Data
Provi de Equi pnent and performance data for the followi ng itens:
SF6 Load- Break Switches
Space Heaters
Mounti ng Franes
Accessori es
SD-06 Test Reports

Provi de Test reports for the following in accordance wth
ANSI C37.72.

Basi c I nmpul se Insulation Level (BIL)
Wt hstand Vol tage Rating
Monmentary RVMS Asymmetrical Rating
Leak Tests

SD-10 Operation and Mai ntenance Data

Submit Operation and Mai ntenance Manuals for the foll ow ng
equi prent :

Swi t ches
Space Heaters
1.4 SHI PPI NG

Prior to shipment, performleak tests and certify the conpleted sw tch
assenbly to have leak rate | ess than 10-7cubic (.0000001) centinmeters per
second by a helium nass spectroneter test. Seal and fill switches with SF6
to a nomnal 70 kilopascal 10 psig positive pressure at 24 degrees C 75
degrees F.

1.5 PREDI CTI VE TESTI NG AND | NSPECTI ON TECHNOLOGY REQUI REMENTS

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

NOTE: The Predictive Testing and I nspection (PT&)
tests prescribed in section 01 86 26.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL
SYSTEMS are MANDATORY for all [NASA] [_ ] assets
and systens identified as Critical, Configured, or

M ssion Essential. |f the systemis non-critical
non- confi gured, and not nission essential, use sound
engi neering discretion to assess the value of adding
these additional test and acceptance requirenents.
See Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS for additional
information regarding cost feasibility of PT&
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Thi s section contains systens and/or equi pment components regul ated by
NASA's Reliability Centered Building and Equi pnent Acceptance Program
This programrequires the use of Predictive Testing and | nspection (PT&)
t echnol ogi es in confornmance with RCBEA GUIDE to ensure buil ding equi pnent
and systens installed by the Contractor have been installed properly and
contain no identifiable defects that shorten the design life of a system
and/or its components. Satisfactory conpletion of all acceptance
requirenents is required to obtain Governnment approval and acceptance of
the Contractor's work

Perform PT& tests and provide subnittals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMNMS

PART 2 PRODUCTS

2.

1 SW TCHES

Provi de gas insul ated | oad-break swi tches of the [subsurface] [pad-nmounted]
[vaul t] [ ] type in accordance with ANSI C37.72 and | EEE 386

Provi de Sul phur hexafl uoride (SF6) gas in accordance with ASTM D 2472.

Provi de manual |y operated, |oad-interrupting type SF6 | oad-break sw tches,
rated [15] [__ ] kv [600] [__ ] anperes, mnimum continuous and | oad
break for operation on a [12.47] [__ ] kV, 3-phase, 3-wire system
Provide switch that has nonentary rns asymmetrical rating of [22.5] [__ ]
kA and a close rns symmetrical rating of [12.5] [__ ] kA for [1 minute]
[ ] 60 Hz withstand voltage rating of [35] [__ ] kV and basic inpul se
insulation level (BIL) of [95] [__ ] kV. Provide the type of switch

i ndi cated, designed to show the internal wiring, indicating each switch
position. Provide each switching way with [ 600A dead break] [200A deep
wel | ] bushi ngs.

Provide switch enclosures in accordance with | EEE C57.12. 28 equi pped with
ground bus capable of carrying the rated fault current for one second for
each way.

Provi de each switch with pressure gage, position view ng wi ndow and fil
pl ug.

Provi de | ockabl e inconing |ine position of switches to prevent unauthorized
gr oundi ng.

Provi de cable and cable termnations in accordance with Section

26 05 13.00 40 MEDI UM VOLTAGE CABLES. Equip switches with 600 anperes and
bushings with inserts to accept | oad break el bows, as indicated.

Provide cable termnations fromthe fuse conpartnment that are prefornmed
stress-cones or have deep-wel | apparatus bushings in accordance with

| EEE 386.

Provi de provisions for padl ocking each handle in any position.

Provide switch tanks that are constructed of stainless steel plate, fully
TTG wel ded.

Provi de operating nechani sns that are equi pped with handl es for manua
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operation and are operated by a non-teasible, snap-action, quick-make,
qui ck- break. Make opening and closing of the main contacts totally

i ndependent of the speed or position of the operating handle. Secure
operating handle to the shaft in a nanner that ensures tightness and
al i gnnent .

.2  ACCESSCRI ES

Provide fittings, lifting eyes, insulators, and other required accessories
with the switch as necessary.

Provide all corrosion-resistant nmetal operating parts of switch assenbli es.

Provide switches with suitable attachments to permt closing and opening
under full rated load current, w thout danage.

Provide fuses located in a separate conpartnent on the outgoing feeders as
i ndi cated and per Section 26 05 70.00 40 H GH VOLTAGE OVERCURRENT
PROTECTI VE DEVI CES and Section 26 05 71.00 40 LOW VOLTAGE OVERCURRENT
PROTECTI VE DEVI CES. Interlock fuse-conpartment doors with swtch

mechani sns.

Provide switches with a visible break option that allows direct view ng of
the switch contacts in the open and cl osed positions within the switch tank.

.3 SPACE HEATERS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Space heaters are seldomrequired with SF6
swi tches. Choose the follow ng paragraphs only when
netal encl osed SF6 switch/fuse nodul es are used and
where moi sture coul d condense on components in
air-filled conmpartnents.

wattage supplied by heaters is one-fourth of the
heat er nanmepl ate rating when 240-volt heaters are

operated at 120 volts.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R I I R R R R I I I R R R I I I R O I I I R R R R I I I I

Equi p ventil ated cable term nation conpartnent and the fuse conpartnment on
outdoor switches with externally energized space heaters to provide
approximately [40] [ ] watts/square neter [4] | ] watts/square foot
of outer surface area. Provide heaters that have a power density that does
not exceed [4] [__ ] watts per 650 square mllinmeter [4] [
per square inch of heater elenment surface. Provide heaters that are rated
at [240] [ ] volts for connection at [120] | ] volts. Locate
heaters at the | owest portion of each space to be heated. Cover
termnals. Use thernostats to regulate the tenperature.

Provide installed and operable heaters at the time of shipment so that the
heaters can be operated i mediately on arrival at the site, during storage,
or before installation. Mark connection |ocations prom nently on draw ngs
and shipping covers with tenporary |eads for storage operation easily
accessi bl e without renoval of shipping protection.

.4 COORDI NATI ON

Coordi nate power fuses with the circuit breaker settings in the substation
and with the transformer rating. Provide tinme-current characteristics,
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2.

2.

mnimumnelt and total clear tines as required.

5 MOUNTI NG FRAMES
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NOTE: Choose the follow ng paragraphs when

pad- mount ed switches are used. Subsurface swi tches
do not require frames since they nount directly to
the floor, walls, or ceiling.
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Furni sh nounting franes that are of angle-iron construction, for all [pad]
[ ] -nmounted switches and are hot-di pped gal vani zed after fabrication
in accordance with [ASTM A 123/ A 123N [ASTM A 153/ A 153V .

After fabrication, clean and paint all exposed ferrous netal surfaces of
the pad nount encl osure.

Pai nt nmounting franes in accordance with ANSI C37.72.

6 FACTORY 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 PERFORMANCE COATI NGS." High
performance coatings are specified for all outdoor
applications because ultraviolet 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 nternational (NACE)
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Provide switches with the nanufacturer's standard paint finish when used
for most indoor installations. For harsh indoor environments (any area
subj ected to chem cal and/or abrasive action), and all outdoor
installations, refer to Section 09 96 00 H GH PERFORMANCE COATI NGS

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install switches in accordance with the manufacturer's instructions.
Include in the installation all necessary hardware, insulators, and
connections to line wire or bus.

.2 GROUNDI NG

Solidly bond tanks, nounting frames, and operating nechanisns to the
station ground counterpoise in accordance with ANSI C37.72 and Section
28 05 26.00 40 GROUNDI NG AND BONDI NG FOR ELECTRONI C SAFETY AND SECURI TY.

Provide incoming line position with a warning tag that states " CAUTI ON
| NCOM NG LI NE, DO NOT GROUND. "
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3.

3 FI ELD TESTI NG
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NOTE: |If the specified systemis identified as
critical, configured, or mission essential, use
Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that |isted bel ow.
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Perform PT& tests and provide subnmttals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

Di sconnect | oad break switch assenbly fromthe power supply and feeder
cabl es and ground the switch encl osure before conducting insulation and
hi gh-vol tage tests.

G ve |l oad break switch assenbly an insul ation-resistance test with a 5000V
i nsul ati on-resi stance test set.

Apply all tests for not less than 5 mnutes and until three equa
consecutive readi ngs one mnute apart are obtained. Record readings every
30 seconds during the first 2 mnutes and every nminute thereafter. M ninmm
accept abl e resi stance readi ngs are 100 nmegohns.

Upon satisfactory conpletion of the insulation-resistance test, subject the
| oad break switch to a high-voltage, 60-Hz withstand test. Make test

vol tage equal to 75 percent of the factory test values and apply for one

m nut e.

Upon satisfactory conpletion of the high-voltage, 60-Hz withstand test,
give the switch assenbly a second insul ation-resistance test as before.
Provide results of the second insulation-resistance test that are within 5
percent of the first test values and that indicate no evidence of permanent
injury by the high potential test.

Operate switch assenbly in the presence of the Contracting Oficer.

Provide final test reports to the Contracting Officer. Provide a cover

| etter/sheet with the reports clearly marked with the System nane, Date,
and the words "Final Test Reports - Forward to the Systens

Engi neer/ Condition Monitoring O fice/Predictive Testing Group for inclusion
in the Mintenance Dat abase."

-- End of Section --
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