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SECTION 26 13 00

SF6/ H GH FI REPO NT FLUI DS | NSULATED PAD- MOUNTED SW TCHGEAR
05/21, CHG 1: 05/22

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 guide specification covers the

requi renents for SF6 or high-firepoint biodegradable
fluid insulated, dead-front, enclosed and

non- encl osed, pad-nounted sw tchgear with [ oad and
fault interrupting switched ways, wth maxi num

rati ngs of 600 amperes and 38 kV, 60 Hz.

Adhere to UFC 1-300-02 Unified Facilities Guide
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
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements 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

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: This guide specification can be used for
subsurface (vault) applications with appropriate
nodi fi cati ons.

Use the follow ng rel ated gui de specifications for
power distribution equipnent:

--Section 26 08 00 APPARATUS | NSPECTI ON AND TESTI NG
--Section 26 11 16 SECONDARY UNI T SUBSTATI ONS
--Section 26 11 13.00 20 PRI MARY UNI T SUBSTATI ON
--Section 26 12 19 PAD- MOUNTED, LI QUI D-FILLED
VEDI UM VOLTAGE TRANSFORMERS

--Section 26 12 21 S| NGLE- PHASE PAD- MOUNTED
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TRANSFORMERS

--Section 33 71 01 OVERHEAD TRANSM SSI ON AND
DI STRI BUTI ON

--Section 33 71 02 UNDERGROUND ELECTRI CAL

DI STRI BUTI ON

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

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

NOTE: Verify that the following information is
i ndi cated on the project draw ngs:

1. Site Plan showi ng |ocation, space avail able, and
desired arrangenent of sw tchgear

2. Single-line diagram showi ng: nom nal system

vol tage; nunber and configuration of swtched ways;
type, nunmber, and size of conductors for each
circuit; and nethod of power cable ternmi nation (600
anper e deadbreak connectors). Individually identify
each switched way as | oad or fault interrupter and
singl e-pole or three-pole tripping.

3. Gounding Detail with ground rods, ground ring
and interconnecting cables when interconnecting with
ot her grounding systens or if nultiple switches are
provi ded.

4. Special conditions, such as altitude,
tenmperature and humdity, exposure to funes, vapors,
dust, and gases.

5. Surge arrester |ocations.

6. Power source for automatic switch control and
SCADA f eat ures.

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

PART 1 GENERAL

1.1 REFERENCES

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

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 (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 will automatically

be deleted fromthis section of the project
speci fication when you choose to reconcile
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references in the publish print process.

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

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 D1535 (2014; R 2018) Standard Practice for
Speci fying Col or by the Miunsell System

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

ASTM D6871 (2017) Standard Specification for Natural
(Vegetable G I) Ester Fluids Used in
El ectri cal Apparatus

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

| EEE 386 (2016) Separable Insul ated Connect or
Systens for Power Distribution Systens
Rated 2.5 kV through 35 kV

| EEE C2 (2023) National Electrical Safety Code

| EEE C37. 60 (2019) Hi gh-Vol tage Switchgear and
Control gear - Part 111: Aut ormati c
Crcuit Reclosers for Alternating Current
Systens Up to 38 kV

| EEE C37.74 (2014) Standard Requirenents for
Subsurface, Vault, and Pad- Mbunted
Load- I nterrupter Sw tchgear 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 ronment s

| EEE C62. 11 (2020) Standard for Metal - Oxi de Surge
Arresters for Alternating Current Power
Crcuits (>1kV)
| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOC!I ATI ON ( NETA)
NETA ATS (2021) sStandard for Acceptance Testing
Specifications for Electrical Power
Equi pnrent and Systens
| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)
| EC 61099 (2010; ED 2.0) Insulating Liquids -

Speci fications for Unused Synthetic
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Organic Esters for Electrical Purposes

| EC 62271-103 (2021) Hi gh-Voltage Switchgear and
Control gear — Part 103: Switches for Rated
Vol t ages Above 1 Kv up to and Including 52
Kv

| EC 62271-111 (2019) Hi gh Vol tage Swi tchgear And
Control gear - Part 111: Automatic Circuit
Recl osers for Alternating Current Systens
up to and including 38 kV

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

NFPA 70B (2023) Reconmended Practice for Electrical
Equi pnent Mai nt enance

U. S. DEPARTMENT OF DEFENSE ( DOD)

DOD 8500. 01 (2014; Change 1-2019) Cybersecurity
DOD 8510. 01 (2022) Ri sk Managenent Franework (RVF) for
DoD Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (2022) UL Standard for Safety G ounding
and Bondi ng Equi pnent

1.2 RELATED REQUI REMENTS

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
NOTE: Include Section 26 08 00 APPARATUS | NSPECTI ON

AND TESTI NG on all projects involving nedi um voltage
and speci alized power distribution equipmrent.

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

Section 26 08 00 APPARATUS | NSPECTI ON AND TESTING applies to this

section, with the additions and nodifications specified herein.
Cybersecurity requirenents are specified in Section 25 05 11 CYBERSECURI TY
FOR FACI LI TY- RELATED CONTROL SYSTEMS.

1.3 DEFI NI TI ONS
1.3.1 Swi t ched Way

A switched way is considered a three-phase circuit entrance to the bus
through a switch. For single-phase switches, it is a single-phase
entrance to the bus through a swtch.

1.4 SUBM TTALS

EE R R R S R R I R R I R S R R R R S R R I R I R R S R 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
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items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal 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 (RVMS) 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
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submittals 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 and Air
Force projects, or choose the second bracketed item
for Arny projects.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S 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
Swi tchgear Drawings; G, [ 1]

SD- 03 Product Data

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: Include the foll ow ng paragraph when the
switchgear will have fault interrupting swtched
ways.

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

El ectronic Overcurrent Control Curves; C[, |

SF6/ Hi gh- Fi repoint Fluid Insul ated Pad-nounted Switchgear; ([,

I ncl ude data on switches and associ ated accessories with each
submttal. Include manufacturer's information for each conponent,

SECTION 26 13 00 Page 7



devi ce and accessory provided with the equi pment with each
submi ttal.

I nsul at ed Hi gh- Vol tage Connectors; ¢, |
[ Surge Arresters; C, [_ 11
] SD- 06 Test Reports
Accept ance Checks and Tests; C[, [
SD-07 Certificates

Pai nt Coating System, C[, [

[ Cybersecurity; G, [ 11
] SD- 09 Manufacturer's Field Reports
Swi t chgear Design and Production Tests; C[, [ 11

SD-10 Operation and Mai ntenance Data

SF6/ Hi gh- Fi repoint Fluid Insul ated Pad- nounted Switchgear, Data
Package 5; C[, [__ 11

Subnmit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

1.5 QUALI TY ASSURANCE
1.5.1 Swi t chgear Drawi ngs
Furni sh drawi ngs that include, but are not limted to, the foll ow ng:
a. Overall dinensions, weights, plan view, and front view
b. Ratings
c. Single-line diagram

1.5.2 Pai nt Coating System

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

NOTE: Sel ect | EEE C57.12.29 when specifying

st ai nl ess steel encl osures.
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

Submit [I EEE C57.12.28][| EEE C57.12.29] paint coating system perfornance
requi rement tests.

[1.5.3 El ectroni c Overcurrent Control Curves

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: Include the following if one or nore fault
interrupting switched ways are specified and if the
time-current curves are not already provided in the
specified electrical analysis software package. Mst
commerci al ly avail abl e software packages al ready

SECTION 26 13 00 Page 8



contain the tinme-current curves used in pad-nounted
switchgear fault interrupter 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

Provide time-current characteristic curves in PDF format and in electronic

format suitable for inmport or updating into the [ EasyPower ][ SKM
Power Tool s for Wndows ]| ] conputer program

]1.6 MAI NTENANCE

1.6.1 SF6/ Hi gh- Fi repoint Fluid |Insul ated Pad-nmounted Swi tchgear Operation
and Mai nt enance

Submit Operation and Mai ntenance Manuals in accordance with Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA.

[1.7 CYBERSECURI TY

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: |If the equipnment will have SCADA or any
renote control system capability, this paragraph
nmust be included and the Designer of Record nust
coordinate with the activity to determ ne the
required Service Inplenmentation Policy. Add the
requirenents into this specification.

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

Al control systems (including systems separate from an energy nanagenent
control system) nust be planned, designed, acquired, executed and

mai ntai ned i n accordance with DOD 8500.01 and DOD 8510. 01, and as required
by i ndividual Service |Inplenentation Policy.

Submit certification that equi pmrent conplies with the above DoD
i nstructions and | ].

] PART 2 PRODUCTS

2.1 SF6/ H G+ FI REPOI NT FLUI D | NSULATED PAD- MOUNTED SW TCHGEAR

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: Add reference to | EC 62271-103 for projects
| ocated in Europe only after verifying that at |east

t hree manufacturers of this switchgear conply with
t his standard.

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

| EEE C37.74[, |EC 62271-103]

2.1.1 Rati ngs and Test Requirenents

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: Select rated inpul se voltage (BIL) to
correspond with the selected rated maxi mum vol t age.

Sel ect short circuit current as applicable for the
swi tchgear type and systemrequirenents.

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

The voltage rating of the switchgear nmust be [15.5 kV][27 kV][38 kV][as

SECTION 26 13 00 Page 9



i ndicated]. Provide the corresponding ratings associated with the
requi red switchgear voltage rating as foll ows:

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:

The following optional ratings are avail able

for switchgear assenblies, however, specifying these
will require proprietary justification

1. Optional short-tinme and short-circuit
interrupting current ratings of 16,000, 20,000 and
25,000 rms symmetrical anperes are avail abl e.

2. For

opti onal

Nor f ol k Naval Shipyard projects, select
25,000 rns symmetrical anperes short-tine

and short-circuit interrupting current ratings for
swi tchgear assenblies that are to be installed on
the 11.5 kV system

3. Switchgear is available that is rated for only
200 anperes continuous current, which m ght be

sui table for housing areas or lateral circuits using
| ow anpacity conductors such as #2 awg. |If

200- anmpere rated switchgear is desired, nmodify the
tabl e as needed.

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

Rat ed Maxi mum Vol t age, kV [15.5][27][38]

Rated Wthstand | npul se Vol tage, kV BIL [95][125] [ 150]

Continuous and Load Interrupting Current, A [ 600] [ 600] [ 600]

Short-Tinme Current, KA rms Sym [[12.5][16][20][25]]
[[12.5][16][20][25]]
[[12.5][16][20][25]]

[Short-Circuit interrupting Current, kA rms Sym [[12.5][16][20][25]]
[[12.5][16][20][25]]
[[12.5][16][20][25]]]

2.1.2 Swi t chgear Construction

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:

Sel ect the options bel ow based on the

i ntended configuration

For the Navy: Select the bracketed option to
require view ng wi ndows.

For the Navy: Select the bracketed option to
require the three position switch: Open, d osed,

G ound.

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

Provi de switchgear with switch contacts and cabl e entrance term nations
contained in a sealed, dielectric-filled stainless steel tank. Ship
switchgear fromfactory, filled with appropriate |levels of SF6 gas

SECTION 26 13 00 Page 10




conformng to ASTM D2472 or |ess-flanmabl e, high-firepoint biodegradabl e
fluid conform ng to ASTM D6871 or | EC 61099. Configure sw tchgear wth|
load interrupting][ and][ fault interrupting] sw tched ways as indicated.
Provide switchgear with front accessible term nations suitable for cables
entering frombel ow wi th nmanual operating provisions either nmounted on the
rear or capabl e of hookstick operation per |EEE C37.74.[ Switch contact
positions for switched ways nust be visible through viewi ng windows in the
swi tchgear tank | ocated adjacent to the nanual operating provisions.]

Provi de internal gas pressure gage or fluid | evel gage in viewable

| ocation fromswi tch operating handle.[ Provide each switched way with
three position switch; Open, dosed, G ound.]

2.1.2.1 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 stainless steel enclosure where
environnental conditions are not suitable for mild
steel or where a higher |evel of corrosion
protection is desired. Select |EEE C57.12.29 when
enclosure is required to be stainless steel

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 [non-]encl osed sw tchgear suitable for installation on a concrete
pad. Fabricate switchgear[ support frane][ enclosure base][ enclosure]
with type 304 or 304L stainless steel.[ Enclosure base nust include any
part of the switchgear enclosure that is within 75 mr 3 inches of concrete
pad.] Paint [swi tchgear tank and support frame][enclosure including base]
ASTM D1535 Munsell 7GY3.29/1.5 green. Conmply with [I EEE C57.12.28]]

| EEE C57.12.29] for the paint coating systemregardl ess of equi pnent

mat eri al

2.1.3 Load Interrupting Sw tched Ways

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: Specify the required configuration of |oad
interrupting switched ways and fault interrupting
swi tched ways.

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

[2.1.3.1 Three-Pol e G oup Operated Swi tched \Ways

Provi de three-pole group operated load interrupting switched ways as
i ndi cat ed.

1[2.1.3.2 Si ngl e- Pol e Operated Switched \Ways

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: Sel ect single-pole switching only for
si ngl e- phase applications, such as housing areas.

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 single-pole operated | oad interrupting switched ways as indicated.

1[2.1.3.3 Fault Interrupting Switched Ways

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

NOTE: Include the following if fault interrupting
swi tched ways are required. Fault interrupting
swi tched ways provide overcurrent protection

SECTION 26 13 00 Page 11



Each nanufacturer has different options avail abl e
for electronic trip units. These options have not
been addressed bel ow because they are specific to
each manufacturer. Consider the requirenents for
circuit protection and for circuit coordi nation and
nodi fy this paragraph as needed.

The project design nust provide for the trip contro
power source and trip control circuits when
sel ecting renote tripping.

Identify the appropriate operational nethodol ogy and
i ncorporate the associ ated paragraphs fromthe

sel ections bel ow.
EIR IR R R R S I I I I I I I I IR I R R S R I IR I IR I R I I R R I I A I I I R R I S I b R I b I IR I I I b I b b b b I I I b b b I

| EEE C37.60, |EC 62271-111. Provide non-fused, non-recl osing, nanual
reset, vacuuminterrupters consisting of vacuuminterrupter and a spring
assi sted operating mechanism Each fault interrupting switched way mnust
utilize internally nmounted current transformers and an el ectronic
overcurrent control to provide[ single-pole][ three-pole ganged] tripping|
as indicated] for single-phase[ and three-phase] faults. Provide

el ectronic overcurrent control with provisions for a minimmof ten field
changeabl e overcurrent trip settings.[ Provide renote tripping via an
external dry contact device[ as indicated] for fault interrupting swtched
ways. Provide[ 120 Vac][ 48 Vdc][ fromthe switchgear itself][ from
renote trip control power].]

1[2.1.4 Automatic Switch Controls

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

NOTE: Select this option only if an autonmatic
switch control systemis part of the design

If this option is selected, the project design nust
provide a 120 Vac control power source for the
automatic switch control system

Identify the appropriate operational nethodol ogy and
i ncorporate the associ ated paragraphs fromthe
sel ections bel ow.

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

Provi de an automatic switch control systemto execute Manual [, SCADA] [,
Automatic Source-Transfer][, and Fault Detection Isolation and
Restoration] operations. Power the switch control systen]f and associ at ed
conmuni cati on port provisions] froman integral battery-charger DC supply
system Use notor operators and associ ated notor operator controllers for
switch way operation. Use 120 Vac control power[ fromsw tchgear itself]]
fromrenmote source] for automatic switch control

2.1.4.1 Manual Operation

Provide the notor operator controllers with "Close" and "Open" pushbuttons
for manual operation.
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[2.1.4.2 SCADA (Qperation

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: Include the following if a SCADA operation
systemis required and coordinate with bracketed
option paragraph CYBERSECURI TY.

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

The automatic switch control system nmust execute renote commands received
froma SCADA master station and transmt switchgear operation information
to a SCADA master station via a DNP 3.0 100Base- FX Et hernet conmuni cation

port. Include transfer of switch ways to "Cl ose" and "Qpen" positions|
and enabling of the Source-Transfer operation] for execution of renote
conmands. I nclude switch way position status, voltage and current

readi ngs, and DC supply system status with communicati on of sw tchgear
i nformation.

1[2.1.4.3 Sour ce- Transfer Qperation

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

NOTE: Include the following if source-transfer
operation is required.

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

Provide an automatic switch control systemthat opens an inconming switch
way when voltage is lost and closes the alternate incomng switch way if
voltage is present. Include with the Source-Transfer controls an

overcurrent -l ockout feature that prevents automatic closing of a switch
way into a systemfault. Include provisions for returning the systemto

the normal configuration via manual, SCADA, or automatic operations when
voltage is restored.

1[2.1.4.4 Fault Detection Isolation and Restoration Operation

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: Provide a conduit system between the pad
nount switchgear units for installation of the
automatic switch control systemoptical fiber cable.

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

The automatic switch control system nust execute circuit fault detection
i sol ati on operation for closed and open | oop distribution systens.

Provi de conmuni cation via a peer-to-peer fiber optic network for the pad
nount switchgear unit autonmatic switch control systens. Provide an

optical fiber cable approved by the automatic switch control system
manuf act urer.

1112.1.5 Low Vol tage Test Points

Provide load interrupting switch ways with internal |oad side voltage
sensors that allow for | ow voltage checks with relay interface at test
poi nt of el bow connectors to confirm energi zed and i n-phase conditions
usi ng a standard hi gh-i npedance voltneter.

1[2.1.6 Key Interlock

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: Add requirements for key interlock if needed.
Provi de details of interlock systemon the draw ngs.
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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

Provi de key interlock systemas indicated on the draw ngs.

12.1.7 Dead- Front Hi gh- Vol t age Bushi ngs

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: Make sel ection based on system voltage.
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 386. [15 kV, 95 kV BIL][25 kV, 125 kV BIL][35 kV, 150 kV BIL].
Provi de 600 anpere one-pi ece deadbreak apparatus bushings for each
swi tched way.

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: | ncl ude standoff bushings only when the
Activity requires the additional itemns.

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

[ a. Parking stands: Provide a parking stand near each dead-front
bushing.[ Provide insul ated standoff bushings for parking of
ener gi zed | oad- break connectors on each parking stands.]

12.2 | NSULATED HI G+ VOLTAGE CONNECTORS

| EEE 386. Provide correspondi ng connector for each switched way. Provide
a groundi ng eye and test point on each connector

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: Provi de 200 anpere bushing interface on al
600 anpere connectors.

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

a. 600 Anpere deadbreak connector ratings: Voltage: [15 kV, 95 kV
BIL][25 kV, 125 kV BIL][35 kV, 150 kV BIL]. Short time rating:
25,000 rns symmetrical amperes. Provide connectors with 200 anpere
bushi ng interface.

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: Include the follow ng paragraph only when the
activity requires additional groundi ng el bows.

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

[ b. Provide [one] | ] set[s] of three grounding el bows. Deliver
groundi ng el bows to the Contracting Oficer.

1[2.3 SURCGE ARRESTERS

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

NOTE: Provide el bow type arresters at nornmally open

switch | ocations.
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

| EEE C62.11, rated[[3] [6] [9] [10] [12] [15] [ ] kV] [as indicated],
fully shielded, dead-front, netal-oxide-varistor, elbowtype with

resi stance-graded gap, suitable for plugging into inserts. Provide
arresters on switched ways as indicat ed.
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1[2.4 SF6 REFI LL CYLI NDERS

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: Include the follow ng paragraph only when the
activity requires additional SF6 refill cylinders.

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

Provide [two] | ] SF6 refill cylinders, mnimmsize of 6 pounds of
SF6; include regul ator, valves, and hose for connection to the fill valve

of the sw tch.
12.5 SOURCE QUALI TY CONTROL

2.5.1 Swi t chgear Design and Production Tests

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: Include | EEE C37.60 and | EC 62271-111 when
the switchgear will have fault interrupting swtched

ways.

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

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: Add reference to | EC 62271-103 and | EC
62271-111 for projects located in Europe only after
verifying that at |east three manufacturers of this
swi tchgear comply with this standard.

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

Furni sh reports which include results of design and production tests
perfornmed according to | EEE C37.74[, |EC 62271-103][ and | EEE C37.60[

| EC 62271-111]]. Perform manufacturer production tests on each switchgear
assenbly to ensure that design performance is naintained in production

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Conformto | EEE C2, NFPA 70, and to the requirenents specified herein.

3.2 GROUNDI NG

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

NOTE: Where rock or other soil conditions prevent
obtaining a specified ground val ue, other nethods of
groundi ng shoul d be specified. Where it is

i npractical to obtain indicated ground resistance
val ues, the designer should make every effort,
within reason, to obtain ground resistance val ues as
near as possible to the indicated val ues.

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

NFPA 70 and | EEE C2, except provide grounds and grounding systens with a
resistance to solid earth ground not exceeding [25] [ ] ohms. Wen
work, in addition to that indicated or specified, is directed to obtain
t he specified ground resistance, the provision of the contract covering

"Changes" applies.
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3.2.1 Groundi ng El ectrodes

Provi de driven ground rods as specified[ in Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRIBUTION][ at each corner of sw tchgear pad][ as indicated].

3.2.2 Swi t chgear Groundi ng
Connect #4/0 bare copper conductor ground ring, not |ess than 600 m 24
i nches bel ow grade, to the upper end of the ground rods by exothermc
wel ds or conpression connectors. Provide #4/0 bare copper conductors
connecting the sw tchgear grounding provisions to two different ground
r ods.

3.2.3 Connecti ons
Make joints in grounding conductors and ground ring by exothernmic weld or
conpressi on connector. Install exotherm c welds and conpression
connectors as specified in Section 33 71 02 UNDERGROUND ELECTRI CAL
DI STRI BUTI ON.

3.2. 4 Groundi ng and Bondi ng Equi prrent
UL 467, except as indicated or specified otherw se.

3.3 FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES
Mount switch on concrete slab. Provide slab with di nensions at |east 300
nmr 12 inches thick, reinforced with a 152 by 152 - MA9 by MA9 6 by 6 -
W.9 by W2.9 mesh, placed uniformy 100 nr 4 inches fromthe top of the
slab. Place slab on a 150 nm 6 inch thick, well-conpacted gravel base.
Install top of concrete slab approximtely 100 mr 4 i nches above fi ni shed
grade. Provide edges above grade with 15 nmm 1/2 inch chanfer. Provide
slab of adequate size to project at |least 200 mr 8 i nches beyond equi prent .
Stub up conduits, with bushings, 50 nmr 2 inches into cable wells in the
concrete pad. Coordinate dinensions of cable wells with switch cable
training areas. Provide concrete work as specified in Section 03 30 00
CAST- | N PLACE CONCRETE.

3.4 FI ELD QUALI TY CONTROL

3.4.1 Per f ormance of Acceptance Checks and Tests

Performin accordance with the manufacturer's recomendati ons, NFPA 70B,
NETA ATS and referenced ANSI standards.

Include the follow ng visual and mechanical inspections and el ectri cal
tests, performed in accordance with NETA ATS.

3.4.1.1 Swi t chgear
a. Visual and Mechani cal |nspection

(1) Conpare equi prent naneplate information with specifications and
approved shop draw ngs.

(2) Inspect physical and nechanical condition.

(3) Check for proper anchorage, alignment, required area cl earances,
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]

and groundi ng.

(4) Perform mechanical operator tests in accordance with
manuf acturer's instructions.

(5) Verify that insulating SF6 gas pressure or dielectric fluid |evel
is correct.

(6) Inspect all indicating devices for proper operation

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: | nclude the followi ng option when key
interlocking is specified.

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

(7) Test interlock systenms for proper operation and sequenci ng.
b. Electrical Tests
(1) Perform contact-resistance tests.

(2) Trip fault interrupters by operation of overcurrent control[ and
renote trip].

(3) Performinsul ati on-resistance tests.

(4) Performan over-potential test on each switched way pole with the
switched way in the open position in accordance with the
manuf acturer's instructions.

(5) Set fault interrupter overcurrent control in accordance wth
government provided settings. Request settings from governnent,
inwiting, a mninmmof 30 days prior to scheduling electrica
tests.

13.4.1.2 Groundi ng System

a. Visual and Mechani cal | nspection

I nspect ground system for conpliance with contract plans and
speci fications.

b. Electrical Tests

(1) Perform ground-i npedance neasurenents utilizing the
fall-of-potential method. On systens consisting of interconnected
ground rods, performtests after interconnections are conplete.

On systens consisting of a single ground rod performtests before
any wire is connected. Take neasurenents in normally dry weat her,
not |less than 48 hours after rainfall. Use a portable ground

resi stance tester in accordance with manufacturer's instructions
to test each ground or group of grounds. Use an instrument

equi pped with a nmeter reading directly in ohms or fractions
thereof to indicate the ground value of the ground rod or
groundi ng systens under test.

(2) Submit the neasured ground resistance of each ground rod and

groundi ng system indicating the location of the rod and groundi ng
system Include the test method and test setup (i.e., pin
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3.

| ocation) used to determ ne ground resistance and soil conditions

at the tinme the neasurenents were nmde.

4.2 Fol | ow-Up Verification

Upon conpl eti on of acceptance checks and tests, show by denonstration i

service that devices are in good operating condition and properly
performng the intended function. Performeach test function not |ess
three times. As an exception to requirenents stated el sewhere in the
contract, notify the Contracting O ficer five working days in advance
the dates and times for checks and tests.

-- End of Section --
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