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NOTE: This guide specification covers the
requirenents for the requirenents for 5k through 38
kV, 600A | oad-break sul phur hexafl uoride (SF6) gas
and solid dielectricswitches. Refer to 26 13 01
PAD- MOUNTED DEAD- FRONT Al R | NSULATED SW TCHGEAR i f
air-insulated switches are to be used. On draw ngs,
i ndi cate subsurface, vault, pad-nount, indoor

net al - encl osed, or pole nmounted type; the nunber of
swi tched ways; separabl e connections; and

si ngl e-si de, doubl e-side, floor, wall, 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.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

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

PART 1 GENERAL

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 S R S R R

NOTE: If Section 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 are not included in the project
specification, insert applicable requirenents
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t herefrom and del ete the foll owi ng paragraph

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

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 apply to
work specified in this section.

1.1 REFERENCES

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: 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
when you add a Reference ldentifier (RID) 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 automatically
deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I 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.

ASTM | NTERNATI ONAL ( ASTM
ASTM A123/ A123M (2017) Standard Specification for Zinc

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

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Stee
Har dwar e

ASTM D1535 (2014; R 2018) Standard Practice for

Speci fying Col or by the Minsell System

ASTM D2472 (2000; R 2014) Standard Specification for
Sul phur Hexaf |l uori de

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE 386 (2016) Separable Insul ated Connector
Systens for Power Distribution Systens
Rated 2.5 kV through 35 kV
| EEE 592 (2018) Standard for Insulation Shields on

Medi um Vol t age (15 kV - 35 kV) Cabl e
Joi nts and Separabl e Connectors
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| EEE C2 (2023) National Electrical Safety Code

| EEE C37.74 (2014) Standard Requirenents for
Subsurface, Vault, and Pad- Mbunted
Load- I nterrupter Switchgear and Fused
Load- I nterrupter Sw tchgear for
Al ternating Current Systens Up to 38 kV

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

RCBEA GUI DE (2004) NASA Reliability Centered Buil di ng
and Equi pnent Acceptance Gui de

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

NFPA 70 (2023; ERTA 4 2023) National Electrical
Code
NFPA 70B (2023) Recommrended Practice for Electrical

Equi prent Mai nt enance

.2 SUBM TTALS

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

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 subnmittals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

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

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

Covernment approval is required for submittals 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 Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Assenbly Drawings; G, [ 1]
SD- 03 Product Data
Medi um Vol tage Switches; C[, [ 1]
SD- 06 Test Reports
Factory Test Report; ¢, [ 1]
Acceptance Test Report; ¢, [__ 1]
SD- 10 Operation and Maintenance Data
Operation and Mai ntenance Manual for Medi um Vol tage Switches
.3 QUALI TY CONTROL
. 3.1 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" had been
substituted for "shoul d' wherever it appears. Interpret references in
t hese publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting Oficer. Ensure equipnrent,
materials, installation, and workmanship are in accordance with the
mandat ory and advi sory provisions of NFPA 70, | EEE C2 unl ess nore
stringent requirenents are specified or indicated.
.3.2 St andard Products
Provide materials and equi pnment that are products of manufacturers
regul arly engaged in the production of such products which are of equal

mat eri al, design and workmanshi p. Provide products which have been in
sati sfactory comercial or industrial use for 2 years prior to bid
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1

opening. Ensure the 2-year period includes applications of equi pnent and
materials under simlar circunmstances and of similar size. Ensure the
product has been on sale on the comrercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period. Were tw
or nore items of the sanme class of equiprment are required, these itens
nmust be products of a single manufacturer.

Ensure products manufactured nore than 3 years prior to date of delivery
to site not be used, unless specified otherw se.

.3.3 Del i very, Storage, and Handling

Handl e and store medi um voltage switches in accordance with nanufacturer's
recomendati ons. Ensure switches are shipped preassenbled fromthe
manuf act ur er.

3.4 Predi ctive Testing and | nspection Technol ogy Requirenents

R R I R I R I I R R I R R R I R R R I R R R R R R I R R I R R 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. |If the systemis non-critical
non- confi gured, and not m ssion essential, use sound
engi neering discretion to assess the value of adding
t hese additional test and acceptance requirenents.
See Section 01 86 26.07 40 RELIABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS for additional

i nfornati on regarding cost feasibility of PT&

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

This section contains systens and equi pment conponents regul ated by NASA's
Reliability Centered Building and Equi pnent Acceptance Program This
programrequires the use of Predictive Testing and | nspection (PT&l)
technol ogi es in confornmance with RCBEA GUIDE 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 Gover nment approval and acceptance of the work.

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

PART 2 PRODUCTS

2.

1 EQUI PNENT

Provi de [manual | y][autonatically] operated, |oad-interrupting type nedi um
vol tage switches for use on a 3-phase, [3][4]-wire systemand with ratings
as follows:

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: Ratings shown bel ow are typical m ninmuns
manuf acturer nminimuns. Refer to basis of design
manuf acturer's product data for the system being

desi gned when sel ecting switch and ratings.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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a. [15][ ] kV Maxi mum Desi gn Vol t age

b. [110][ ] kV Basic Inmpul se Level (BIL)

c. [600]] ] A M ninum Continuous Current

d. [600]] ] A Mninum Load Break Current

e. [12.5]] ] kA Symmetrical Fault Interrupter Rating
f. [20]] ] kA Asymmetrical Fault Interrupter Rating

Submit product data for medi um voltage switches including manufacturer's
assenbly drawi ngs detailing switch construction, configuration, and
nmounting and installation.

Provide switches with suitable attachnments to pernmit closing and openi ng
under full rated load current, w thout danage. Ensure switches are

equi pped with a visible break option that allows direct view ng or

i ndi cation of the switch contacts in the open and cl osed positions.

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: Coordi nate cable termi nation requirenents of
nmedi um vol tage switches with 26 05 13.00 10
MEDI UM VOLTAGE CABLES.

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

Provi de cable and cable term nations in accordance with Section

26 05 13.00 10 MEDI UM VOLTAGE CABLES. Equip switches with [600][200]
anpere bushing wells and bushing well inserts to accept |oad break el bows,
as indicated.

Provide fittings, lifting eyes, insulators, and other required accessories
with the switch as necessary for transportation and installation of the
equi pnent .

Provide all corrosion-resistant netal operating parts of switch assenbli es.
1.1 Solid Dielectric Switches

Provide [indoor][outdoor] rated switch with switched and protected ways as
i ndicated and rated for the required continuous |oad and interrupting
current. Ensure switch is designed for [front[ and]][rear] access to
operators, bushings, and term nations. Provide switch encl osures
constructed in accordance with [| EEE C57.12.28][| EEE C57. 12. 29] equi pped
wi th ground bus capable of carrying the rated fault current for one second
for each way. Ensure enclosure is equipped with hinged access doors

equi pped with penta head | ocking bolts and provisions for padl ocking.

Provide switch of dead-front design with stainless steel operating

nmechani sm housi ng equi pped with a view ng wi ndow for verification of
vacuuminterrupter contact position with indicator position |abeling
visible fromview ng window Ensure each switched way is equipped with a
two position switch for "Qpen" position, "C osed" position, and has

provi sions for grounding.

Provide solid dielectric nmodul es coated with a sem -conductive | ayer of
epoxy tested to | EEE 592. Ensure nodules are fully sealed and tested to
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to prevent ingress of noisture and designed to interrupt all |oad and
fault currents within the vacuumbottle. Provide fault interrupter
assenbly consisting of switch nechani smconsisting of three individua
vacuum bottl e assenblies mechanically linked to a single spring-assisted
operating nmechanism Ensure manual opening and cl osing of each way is via
an operating handl e.

Provi de stainless steel three line diagram and nanepl ates installed on
switch. Ensure nanepl ates indicate the manufacturer's nanme, catal og
nunber, nodel nunber, date of manufacture, and serial number.

1.2 Sul fur Hexafluoride (SF6) Switches

Provide [indoor][outdoor] rated switch with switched and protected ways as
i ndicated and rated for the required continuous |oad and interrupting
current. Ensure switch is designed for [front[ and]][rear] access to
operators, bushings, and term nations. Provide switch encl osures
constructed in accordance with [| EEE C57.12.28][| EEE C57. 12. 29] equi pped
wi th ground bus capable of carrying the rated fault current for one second
for each way. Ensure enclosure is equipped with hinged access doors

equi pped with penta head | ocking bolts and provisions for padl ocking.

Provide switch with contacts and cable entrance term nations contained in
a single welded, [mld steel][304 stainless steel] tank. Ensure switch is
factory filled with SF6 gas conformng to ASTM D2472 to a nom nal 69 kpa
10 psig positive pressure at 24 degrees C 75 degrees F. Paint switch tank
using a corrosion resistant-epoxy paint. Ensure switch is equipped with
[temperat ure conpensated] SF6 gas pressure gauge and fill valve.[ Equip
switch with | ow pressure warni ng device and dry contact for renote
notification if SF6 pressure falls bel ow manufacturer recommended |evels.]

Provide switch of dead-front design with stainless steel operating
nmechani sm housi ng equi pped with a viewi ng wi ndow for verification of
vacuuminterrupter contact position with indicator position |abeling
visible fromview ng window Ensure each switched way is equipped with a
two position switch for "Qpen" position, "C osed" position, and has

provi sions for grounding.

Provide solid dielectric nmodul es coated with a sem -conductive | ayer of
epoxy tested to | EEE 592. Ensure nodules are fully sealed and tested to
to prevent ingress of noisture and designed to interrupt all |oad and
fault currents within the vacuumbottle. Provide fault interrupter
assenbly consisting of switch nechani smconsisting of three individua
vacuum bottl e assenblies mechanically linked to a single spring-assisted
operating nmechani sm Ensure manual opening and cl osing of each way is via
an operating handl e.

Provi de stainless steel three line diagram and nanepl ates installed on
switch. Ensure nanepl ates indicate the nanufacturer's name, catal og
nunber, nodel nunber, date of manufacture, and serial number.

Provi de provisions for padl ocking each handle in any position

.2 COVPONENTS

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
PROTECTI VE DEVI CES and Section 26 05 71.00 40 LOW VOLTAGE OVERCURRENT
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PROTECTI VE DEVI CES.

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: Space heaters are seldomrequired with SF6
and solid dielectric switches. Choose the follow ng
par agr aphs only when netal enclosed sw tch/fuse
nodul es are used and where noi sture coul d condense
on components in air-filled conpartnents.

Watt age supplied by heaters is 1/4 of the 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

2.2.1 Factory Finish

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: For all outdoor applications and all indoor
applications in a harsh environnment refer to Section
09 96 00 H GH PERFORMANCE COATI NGS or | EEE
C57.12.29. Hi gh 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 |ndustry
Al liance, specific suppliers such as Keeler and Long
and PPG and NACE I nternational (NACE)

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

Provi de switches with the nmanufacturer'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] [ 09 90 00 PAI NTS AND COATI NGS] .

Pai nt [swi tchgear tank and support frane][enclosure including base]
ASTM D1535 Munsell 7GY3.29/1.5 green. Comply with [I EEE C57.12.28]]
| EEE C57.12.29] for the paint coating systemregardl ess of equi pnent
mat eri al

2.2.2 Pad- Mounti ng Provi sions

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: Choose the foll ow 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.

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

Provi de mounting franes 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/ A153MV] .

2.2.3 Cable Entrances

Provi de cabl e entrances tested to | EEE 386 and be m nimum [15][ ] kV,
[110] [ ] kV BIL, [600][200] A [dead][! oad] break apparatus bushi ngs.
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2.

2.4 Space Heaters

Permanent |y mark connection diagrans for heater connections on detai
drawi ngs and shi ppi ng covers.

Equi p ventil ated cable ternination conpartnment and the fuse conpartnent on
out door switches with externally energized space heaters to provide

approxi mately [40] | ] watts/square nmeter [4] | ] watts/square foot
of outer surface area. Provide heaters that have a power density that
does not exceed [4] [ ] watts per 645 square mllinmeter [4] | ]

watts per square inch of heater element surface. Provide heaters that are
rated at [240] | ] volts for connection at [120] [ ] volts.

Locate heaters at the |l owest portion of each space to be heated. Cover
termnals. Use thernpstats 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 promnently on
drawi ngs and shi pping covers with tenporary | eads for storage operation
easily accessible w thout renoval of shipping protection

[2.2.5 Interrupter Contro

Provi de an electronic control to nonitor load and fault current on al

t hree phases of the interrupter. Ensure the current transforners are
encapsul ated within the [solid dielectric nodules][switch tank] to provide
control power and current sensing. Ensure no external power source is
required for overcurrent protection

Ensure the controller provides nultiple Time Current Characteristic (TCQ
curves and all settings may be inputted via the controller's display or
via a conputer. Ensure the controller allows for nultiple TCC curve

nodi fication options, including |Instantaneous Trip, Inrush Restraint,
Phase Tinme Delay and a Phase |nbal ance (Ground Fault) setting.[ Provide a
control ler that includes a Sequence of Events Recorder (SER) which records
the last 16 causes of trip.]

Mount controller in a separate NEMA 4X, stainless steel junction box.]|
Provide 2, Form C (Single Pole, Double Throw) auxiliary contacts on al
ways wired to separate term nal strips in controller junction box].

Provi de manufacturer's programmng kit for controller

12.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

2.

3.1 Factory Test Report

Submit factory test report which include results of design and production
tests performed according to | EEE C37.74 to ensure that design perfornance
is maintained in production. Tests are to include but are not limted to:

a. Mechani cal operation check

b. AC hi-potential tested one ninute phase-to-phase, phase-to-ground and
across the open contacts.

c. Circuit resistance testing.
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d. Leak test to insure the integrity of all seals and gaskets|

e. Primary current injection test to test CIs, trip nechanism and
el ectronic control .][

f. X-ray inspection and a partial discharge test of solid dielectric
nodul es to ensure void-free construction.]]|

g. SF6 leak tests to ensure that the conpleted switch assenbly has a | eak
rate | ess than 0.0000001 cubic centineters per second by a helium nmass
spectrometer test.]

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. Ensure installation is in accordance
with | EEE C2 and NFPA 70.

3.1.1 Groundi ng

Solidly bond tanks, nounting frames, and operating nechanisns to the
station ground counterpoise in accordance with | EEE C37.74 and Section
26 05 26.00 40GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS.

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

3.2 FI ELD QUALI TY CONTRCL

3.2.1 Accept ance Testing

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

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 |isted bel ow.

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

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

Perform acceptance testing in accordance with the manufacturer's
recomendati ons, NFPA 70B, and NETA ATS. Subnit acceptance test report
docunenting result

[3.2.2 Coor di nati on

Program settings into medi umvoltage switch controllers in accordance wth
the final, Governnent approved coordi nation study.

13.3 CLOSEQUT ACTI VI TI ES

Submit Operation and Mai ntenance Manual for Medium Vol tage Swi t ches.
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End of Section --
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