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SECTION 33 77 19.00 40

MEDI UM VOLTAGE GAS SW TCH
08/16

NOTE: This guide specification covers the

requi renents for the requirenents for 5k through 38
kV, 600A | oad-break sul phur hexafl uoride (SF6) gas
switches. On drawi ngs, indicate subsurface, vault,
pad- mount, indoor, netal-enclosed, or pole nounted
type; the nunber of switched ways; separable
connections; and single-side, double-side, floor
wal |, ceiling, or other type installation

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

PART 1 GENERAL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS, Section 26 05 70.00 40 H GH
VOLTAGE OVERCURRENT PROTECTI VE DEVI CES, and Section
26 05 71.00 40 LOW VO.TAGE OVERCURRENT PROTECTI VE
DEVI CES are not included in the project
specification, insert applicable requirenents
therefrom and del ete the foll owi ng paragraph
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Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS, Section
26 05 70.00 40 H GH VOLTAGE OVERCURRENT PROTECTI VE DEVI CES, and Section
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1

26 05 71.00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE DEVI CES apply to work
specified in this section.

1 REFERENCES

NOTE:

This paragraph is used to list the

publications cited in the text of the guide
specification. The publications are referred to in

t he text

by basic designation only and listed in

thi s paragraph by organi zation, designation, date,

and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

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

*% *% *% *% *%

*% *% *% *% *% *% *%%

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.

ASTM | NTERNATI ONAL ( ASTM

ASTM A123/ A123M

ASTM A153/ A153M

ASTM D1535

ASTM D2472

(2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

(2016) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Stee
Hardware

(2014; R 2018) Standard Practice for
Speci fying Col or by the Minsell System

(2000; R 2014) Standard Specification for
Sul phur Hexaf | uori de

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

| EEE 386

| EEE C37. 74

| EEE C57.12. 28

(2016) Separabl e Insul ated Connector
Systens for Power Distribution Systens
Rated 2.5 kV t hrough 35 kV

(2014) Standard Requirenents for
Subsurface, Vault, and Pad- Mount ed
Load-Interrupter Switchgear and Fused
Load- I nterrupter Sw tchgear for
Alternating Current Systenms Up to 38 kV

(2014) Standard for Pad- Mounted Equi prent
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- Enclosure Integrity
| EEE C57.12. 29 (2014) Standard for Pad-Mounted Equi prent
- Enclosure Integrity for Coastal
Environments
NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

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

1.2 SUBMITTALS
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NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he 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
Managenent System (RMS) 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 Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

An "S" following a subnittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnmittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*% *% *% *% *% *% *% *%%

Governnment approval is required for submttals 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 submittal for the
Government.] Submittals with an "S" are for inclusion in the
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Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs
Connection Diagrans; C[, [___ 1]
Load- Break Switches; ¢, [___ ]]
SD- 03 Product Data
SF6 Load-Break Switches; C[, [__ 1]
Space Heaters; G, [___ 1]
Mounting Frames; G, [___ 1]
Accessories; ¢, [__ 1]
SD-06 Test Reports
Final Test Reports; G, [___ 1]
SD-07 Certificates
Basi ¢ | nmpul se I nsul ation Level (BIL)
Wt hstand Vol tage Rating
Mormentary RVMS Asymmetrical Rating
Leak Tests
SD-10 Operation and Mai ntenance Data
Switches
Space Heaters
1.3 QUALI TY CONTRCL

1.3.1 Predictive Testing and | nspection Technol ogy Requirenents
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NOTE: The Predictive Testing and | 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. |If the systemis non-critical
non- confi gured, and not nission essential, use sound
engi neering discretion to assess the value of adding
t hese additional test and acceptance requirenments.
See Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS for additiona
information regarding cost feasibility of PT&

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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This section contains systens and equi pnent conponents regul ated by NASA' s
Reliability Centered Buil ding and Equi pnent Acceptance Program This
programrequires the use of Predictive Testing and I nspection (PT&)
technol ogi es in conformance with RCBEA GUI DE to ensure buil di ng equi pnent
and systens have been installed properly and contain no identifiable
defects that shorten the design life of a systemand its conponents.
Satisfactory conpletion of all acceptance requirenents is required to

obt ai n Governnent approval and acceptance of the 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 SYSTEMS.

PART 2 PRODUCTS

2.

2.

1 EQUIPMENT
1.1 Switches

Provi de detail draw ngs that show nounting details and configuration for
| oad- break switches.

Provi de gas insul ated | oad-break switches of the [subsurface] [pad-nmounted]
[vaul t] [ ] type in accordance with | EEE C37.74 and | EEE 386.

Provi de sul phur hexafluoride (SF6) gas in accordance with ASTM D2472.

Provi de manual |y operated, |oad-interrupting type SF6 | oad-break sw tches,
rated [15] [__ ] kV [600] [ ] anperes, mninmum continuous and | oad
break for operation on a [12.47] | ] kV, 3-phase, 3-wire system

Provide switch enclosures in accordance with [I| EEE C57. 12. 28][ | EEE C57. 12. 29
] 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 fill
plug.

Provi de | ockabl e inconming |ine position of switches to prevent unauthorized
grounding.

Provi de cable and cable term nations in accordance with Section
26 05 13.00 40 MEDI UM VOLTACGE CABLES. Equip switches with 600 anperes and
bushings with inserts to accept |oad break el bows, as indicated.

Provide cable ternminations fromthe fuse conpartnent that are preforned
stress-cones or have deep-wel |l 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 manual
operation and are operated by a non-teasible, snap-action, quick-nake,
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
alignment.
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2.1.2 Space Heaters

Per manently mark connection diagrans for heater connections on draw ngs and
shi ppi ng covers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Space heaters are seldomrequired with SF6
switches. Choose the follow ng paragraphs only when
netal encl osed SF6 switch/fuse nodul es are used and
where noi sture could condense on conponents in
air-filled conpartnents.

Watt age supplied by heaters is one-fourth of the
heat er namepl ate rating when 240-volt heaters are
operated at 120 volts.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Equi p ventil ated cable term nation conpartnent and the fuse conpartnment on
out door 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 millineter [4] [
per square inch of heater elenent 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 regul ate the tenperature.

Provide installed and operable heaters at the tine of shipment so that the
heaters can be operated imediately 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.

2.1.3 Mounti ng Franes

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose the foll ow ng paragraphs when

pad- mount ed switches are used. Subsurface switches
do not require frames since they nount directly to
the floor, walls, or ceiling.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide nounting frames that are of angle-iron construction, for all [pad]
[ ] -nounted switches and are hot-di pped gal vani zed after fabrication
in accordance with [ ASTM A123/ A123N] [ ASTM A153/ A153M].

2.2 ACCESSORIES

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

Provide all corrosion-resistant netal operating parts of switch assenblies.

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

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

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

.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
.3.1 Factory Information

Ensure switch has nonentary RVS asymmetrical rating of [22.5] [__ ] kA
and a close RVMS symmetrical rating of [12.5] [__ ] kA for [1 m nute]
[ ] 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 I ] bushi ngs.

Provide test reports for the nonentary RMS asymmetrical rating, wthstand
voltage rating, basic inmpulse insulation level (BIL) in accordance with
| EEE C37. 74.

. 3.2 Factory Finish
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NOTE: For all outdoor applications and all indoor
applications in a harsh environnment refer to Section
09 96 00 H GH PERFORVANCE COATI NGS or | EEE
C57.12.29. High performance coatings are specified
for all outdoor applications because ultraviol et

radi ati on breaks down nost standard coati ngs,
causi ng a phenonena known as chal ki ng, which is the
first stage of the corrosion process. For

additional information contact The Coatings Industry
Al'liance, 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 nost indoor installations.

For harsh indoor environments (any area subjected to chem cal and/or
abrasive action), and all outdoor installations, refer to [Section 09 96 00
HI GH PERFORMANCE COATI NGS] [ | EEE C57. 12. 29].

Pai nt [swi tchgear tank and support frane][encl osure including base]

ASTM D1535 Munsel | 7GY3.29/1.5 green. Conply with [I EEE C57. 12. 28][
| EEE C57.12.29] for the paint coating systemregardl ess of equi pnent
material.

.3.3 Shipping

Prior to shipnent, ensure |eak tests are perforned and submt certification
that the conpleted switch assenbly has a |leak rate | ess than 0.0000001
cubic centineters per second by a heliummass spectroneter test. Ensure
switches are filled with SF6 to a nominal 70 kil opascal 10 psig positive
pressure at 24 degrees C 75 degrees F.
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PART 3 EXECUTI ON

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

3.1.1 Coordination
Coordi nate power fuses with the circuit breaker settings in the substation
and with the transfornmer rating. Provide tinme-current characteristics,
mninmumnelt and total clear tinmes as required.

3.1.2 Grounding
Solidly bond tanks, nounting franes, and operating nechanisns to the
station ground counterpoise in accordance with | EEE C37.74 and Section
28 05 26.00 40 GROUNDI NG AND BONDI NG FOR ELECTRONI C SAFETY AND SECURI TY.

Identify inconming line position with a warning tag that states "CAUTI ON
I NCOM NG LI NE, DO NOT GROUND."

3.2 FI ELD QUALI TY CONTROL

3.2.1 Field Testing
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NOTE: |If the specified systemis identified as
critical, configured, or nission 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 listed bel ow

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Perform PT& tests and provide subnmittals as specified in Section
01 86 26.07 40 RELI ABILITY 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 | oad break switch assenbly an insul ati on-resistance test with a 5000V
i nsul ation-resi stance test set.

Apply all tests for not less than 5 mnutes and until three equa
consecutive readings one nmnute apart are obtained. Record readings every
30 seconds during the first 2 minutes and every mnute thereafter. M ni mum
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. Use a test
voltage equal to 75 percent of the factory test values and apply for one
minute.

Upon satisfactory conpletion of the high-voltage, 60-Hz wi thstand test,

give the switch assenbly a second insul ati on-resistance test as before.
Provide results of the second insulation-resistance test that are within 5
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percent of the first test values and that indicate no evidence of permanent
injury by the high potential test.

Qperate switch assenbly in the presence of the Contracting Officer. Submt
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 Mnitoring Ofice/Predictive Testing Goup for inclusion
in the M ntenance Dat abase."

.3 CLCSEQUT ACTIVITIES

Subnit operation and nmi ntenance nanuals for switches, and space heaters.

-- End of Section --
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