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SECTION 26 36 00.00 10

AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH
10/ 07

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: This gui de specification covers the
requi renents for |ow voltage applications of
automatic transfer switches (ATS) and ATS with
by- pass/i sol ati on sw tches.

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

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

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

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This guide specification is for use when the
nature of electrical |oads indicates a need for
automatic transfer between two power sources.

Ter m nol ogy used depends on the application
"Preferred" and "alternate" should be used when this
specification applies to a stand-by generator system
as defined in NFPA 70. The sane term nol ogy shoul d
be used when switching between different sets of
service entrance conductors or between feeders
supplied by different transforners. "Normal" and
"emer gency" should be used for the energency system
application described in NFPA 70.
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Thi s specification covers conventional, standard,
comrerci ally avail abl e equi prent appropriate for
nost Departnment of Army/Air Force applications.
Speci al applications nmay require synchronized,
closed-transition transfer, or w thdrawal features
to facilitate rapi d nai ntenance or repair.

Manuf acturers of standard ATS nmay be able to provide
ATS for special applications. The cost nust be
conpared with the cost of conventional synchronizing
equi pnent and circuit breakers with w thdrawal
features, as applicable. The decision should be
based on life-cycle costs.

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

1.1 REFERENCES

EE R R R S I R R R O I R R R R O S R R I R I R R R R 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 organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
t he i ssue dates.

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

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

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

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

ASTM | NTERNATI ONAL (ASTM

ASTM B 117 (2009) Standing Practice for Operating
Salt Spray (Fog) Apparatus

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

| EEE C37.13 (2008; INT 2009) Standard for Low Voltage
AC Power Circuit Breakers Used in
Encl osur es

| EEE C37.90.1 (2002; Errata 2003; Errata 2004) Surge
Wthstand Capability (SWC) Tests for
Rel ays and Rel ay Systens Associated with
El ectri c Power Apparatus

| EEE C62.41.1 (2002; R 2008) | EEE Guide on the Surges
Envi ronment in Low Voltage (1000 V and
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1.

Less) AC Power Circuits

| EEE C62.41.2 (2002) | EEE Recomrended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

| EEE Std 602 (2007) Reconmended Practice for Electric
Systenms in Health Care Facilities - Wite
Book

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systenms Ceneral
Requi rement s

NEMA | CS 10 Part 2 (2005) Industrial Control and Systens Part
2: Static AC Transfer Equi pnent

NEMVA | CS 2 (2000; R 2005; Errata 2008) Standard for
I ndustrial Control and Systens:
Controllers, Contactors, and Overl oad
Rel ays Rated Not More than 2000 Volts AC
or 750 Volts DC. Part 8 - Di sconnect
Devices for Use in Industrial Control
Equi pnent

NEVA | CS 4 (2005) Industrial Control and Systens:
Term nal Bl ocks

NEMA | CS 6 (1993; R 2006) Standard for Industrial
Control s and Systems Encl osures

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

NFPA 110 (2010) Standard for Emergency and Standby
Power Systens

NFPA 70 (2008; AMD 1 2008) National Electrical
Code - 2008 Edition

UNDERWRI TERS LABORATORI ES (UL)

UL 1008 (1996; Rev thru Dec 2007) Standard for
Transfer Switch Equi prent

UL 1066 (1997; Rev thru Qct 2009) Low Vol tage AC
and DC Power Circuit Breakers Used in
Encl osures

2 SUBM TTALS

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

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. Submittals should be kept
to the minimumrequired for adequate quality control.
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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
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used 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 Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA proj ects.

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

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
CGovernment.] The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Det ai | Draw ngs

Schematic, external connection, one-line schematic and wiring
di agram of each ATS assenbly.

Equi pnent
Installation

Di mensi oned pl ans, sections and el evati ons show ng mi ni num
cl earances, weights, and conduit entry provisions for each ATS.

SD- 03 Product Data

Mat eri al
Equi pnent

Li st of proposed equi pnent and material, containing a
description of each separate item

SD-06 Test Reports

Testing[; C[; G [___ 1]
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1

A description of proposed field test procedures, including
proposed date and steps describing each test, its duration and
expected results, not less than [__ ] weeks prior to test date.
Certified factory and field test reports, within 14 days foll ow ng
conpl etion of tests. Reports shall be certified and dated and
shal | denonstrate that tests were successfully conpleted prior to
shi pment of equi prent.

SD-07 Certificates

Equi pnent
MVat eri al

Certificates of conpliance showi ng evidence of UL listing and
conformance with applicable NEMA standards. Such certificates are
not required if manufacturer's published data, subnmtted and
approved, reflect UL listing or confornmance w th applicable NEVA
st andar ds.

Swi t chi ng Equi prent

Evi dence that ATS withstand current rating (WCR) has been
coordi nated with upstream protective devices as required by UL 1008.

SD- 10 Operation and Mi ntenance Data

Swi t chi ng Equi prent
I nstructions

[Six] [ ] copies of operating and [Six] [ ] copies of
mai nt enance manual s |isting routine nai ntenance, possible
br eakdowns, repairs, and troubl eshooting guide.

3  QUALITY ASSURANCE
3.1 Det ai | Dr awi ngs

Submit interface equi pment connection di agram showi ng conduit and w ring
bet ween ATS and rel ated equi pnent. Device, naneplate, and item nunbers
shown in |ist of equipnent and material shall appear on draw ngs wherever
that item appears. Diagrans shall show interlocking provisions and
cautionary notes, if any. Operating instructions shall be shown either on
one-line diagramor separately. Unless otherw se approved, one-line and
el ementary or schematic diagrans shall appear on same draw ng.

.3.2 Swi t chi ng Equi pnent

Upon request, manufacturer shall provide notarized letter certifying
conmpliance with requirements of this specification, including wthstand
current rating (WCR). Submit an operating nmanual outlining step-by-step
procedures for system startup, operation, and shutdown. Manual shal

i nclude manufacturer's nane, nodel nunber, service manual, parts list, and
brief description of equi pnment and basic operating features.

Manuf acturer's spare parts data shall be included with supply source and
current cost of recomrended spare parts. Mnual shall include sinplified
wi ring and control diagranms for systemas install ed.
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4 SI TE CONDI TI ONS

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Provide seismc requirenents, if a Governnent
designer (Corps office or AVE) is the Engi neer of
Record, and show on the drawings. Delete the
bracketed phrase if seisnic details are not

provided. Pertinent portions of UFC 3-310-04 and
Sections 13 48 00, 13 48 00.00 10 and 26 05 48.00 10,
properly edited, nmust be included with the contract
docunent s.

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

Seism c requirenents shall be as specified in UFC 3-310-04 SEI SM C DESI GN
FOR BUI LDI NGS and Sections 13 48 00 SEI SM C PROTECTI ON FOR M SCELLANEQUS
EQUI PMENT, 13 48 00.00 10 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT and
26 05 48.00 10 SElI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT [as i ndi cated].
ATS shall be suitable for prolonged perfornmance under follow ng service
condi tions:

a. Atitude: [___ ] nm feet above nean sea |evel.

b. Relative Humdity: [___ ] percent nmaxi num continuous.
c. Tenperature: Mnus [__ ] to[___ ] degrees C F.

d. Seismic Parameters: [__ ].

PART 2 PRODUCTS

2.

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

NOTE: Normally, switched poles should be Iimted to
three for three-phase, three- or four-wire systens.
Swi tching of neutral (fourth pole) should only be
consi dered where energency/al ternate power source is
a separately derived system where ground potenti al
at the two voltage sources differs significantly; or
where NFPA 70 requires ground fault protection for
equi prent .

Si zing of neutral bus, pole, contacts, and

term nati ons shoul d consider harmonic currents.
Nonl i near | oads such as switch node power supplies,
el ectronic ballasts, personal computers, |aser
printers, variable frequency notor drives, static
uni nterrupti bl e power supplies, and other equi pnent
described in | EEE 519 and 1100 will produce harnonic
currents with high zero phase sequence conponents
which are additive in neutral circuit. Neutra
anpere rating may need to be higher than phase
contacts (200 percent is typical for 100 percent
har noni ¢ | oad).

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

1  STANDARD PRODUCTS
Provide material and equi pnent which are standard products of a

manuf acturer regularly engaged in nanufacturing the products and that
essentially duplicate itens that have been in satisfactory use for at |east
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2.

2 years prior to bid opening. The experience use shall include
applications in simlar circumstances and of same design and rating as
speci fied ATS. Equi prrent shall be capabl e of being serviced by a
manuf act urer-aut hori zed and trained organization that is, in the
Contracting O ficer's opinion, reasonably convenient to the site.

.2 NAVEPLATE

Nanepl at e showi ng nmanufacturer's name and equi pnent ratings shall be made
of corrosion-resistant material with not less than 3 mr 1/8 inch tal
characters. Nanmeplate shall be nounted to front of enclosure and shal
conply with nanepl ate requirenents of NEVA | CS 2.

3 AUTOVATI C TRANSFER SW TCH ( ATS)

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Calculate short-circuit current avail able at
ATS supply terninals. Caution: enmergency source nay
be capabl e of supplying |arger anount of
short-circuit current. Anpere interrupting capacity
(AIC) rating of circuit protective devices on ATS
supply side should equal or exceed avail able
short-circuit current. Since ATS WCR should be
equal to or greater than AIC rating of upstream
circuit protective devices, care should be used in
determ ning available AIC to avoid high costs of
over-rated ATS. WCRs listed in UL 1008 shoul d be
used when fault currents are |less than WCR |i st ed.
However, in no case should WCR be | ess than 10, 000
anper es.

Where cl osed-transition transfer is required,
coordi nate system design requirenents wth power
supplier.

Delete BP/IS requirenments if not applicable. Delete
reference to IEEE Std 602 if not applicable.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

ATS shall be electrically operated and nmechanically held in both operating
positions. ATS shall be suitable for use in [energency systens] [standby
systens] described in NFPA 70. ATS shall be UL listed. ATS shall be
manuf actured and tested in accordance with applicable requirements of

| EEE C37.90.1, |EEE C37.13, |EEE C62.41.1, |EEE C62.41.2, |IEEE Std 602,
NEVA | CS 1, NEMA ICS 2, NEMA ICS 10 Part 2, UL 1008 and UL 1066. ATS shal
conformto NFPA 110. To facilitate maintenance, manufacturer's instruction
manual shall provide typical naxi mumcontact voltage drop readi ngs under
specified conditions for use during periodic nmaintenance. Manufacturer
shal | provide instructions for determination of contact integrity. ATS
shal |l be rated for continuous duty at specified continuous current rating.
ATS shall be fully conpatible and approved for use with BP/IS specified.
BP/ 1S shall be considered part of ATS system ATS shall have foll ow ng
characteristics:

a. Voltage: | ] volts [dc] [ac].
b. Nunmber of Phases: [One] [Two] [Three].

c. Number of Wres: [Two] [Three] [Four].
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d. Frequency: [25] [50] [60] [400] Hz.

e. Poles: [Two switched] [Three switched] [and solid neutral] [and
switched neutral] [ ].

f. ATS WCR Rated to withstand short-circuit current of [ ]
anperes, RMS symmetri cal

g. Nonwelding Contacts: Rated for nonwel ding of contacts when used
wi th upstream feeder overcurrent devices shown and with avail able fault
current specified.

h. [Main] [Main and Neutral] Contacts: Contacts shall have silver
all oy conposition. [Neutral contacts shall have sane continuous
current rating as main or phase contacts] [Neutral contact continuous
current rating shall be not less than twice the rating of main or phase
contacts].

2.3.1 Override Tinme Del ay

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Consult ATS manufacturers' literature for
feature availability, timng interval range, and
pi ckup and dropout settings. |nsert proper val ues.

Recommended val ues for nornal applications are shown
in brackets but may be changed for other design
conditions. Wiere values are not shown or different
settings are required, specify values and settings.

ATS operation should not be initiated during | ow
voltage conditions attributed to a fault or to
nmonentary di ps or excursions (transients) in normal
or preferred power source. Tine delay before

noni tored source override should exceed associ ated
circuit breaker tripping tine and normal system
voltage instability periods. Mninmumof 1 second is
recomended. Where utility type power source is
used and application is standard, nonitoring devices
shoul d drop out at 85 percent of nom nal value and
pick up at 90 percent. Were precise power is

noni tored, protection should be specified with

nmoni toring devices set to pick up at 95 and drop out
at 90 percent of nominal. In applications requiring
cl oser regulation, solid state or mcroprocessor
arrangenent nay be used with pickup and dropout
response adjusted as close as 2 percent

differential. However, for these applications a
redundant uninterruptible power supply should be
consi der ed.

Del ete generator reference if not required.

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

Provi de adjustable tine delay to override nonitored source deviation from

[0.5] [ ] to[6] [___ ] seconds and factory set at [1] [___ ]
second[s]. ATS shall nonitor phase conductors to detect and respond to
sustai ned voltage drop of [25] [15] [__ ] percent of nom nal between any

two [normal] [preferred] source conductors and initiate transfer action to
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2.

2.

[alternate] [emergency] source and start engine driven generator after set
time period. Pickup voltage shall be adjustable from[85] [__ ] to 100
percent of nom nal and factory set at [90] [__ ] percent. Dropout

vol tage shall be adjustable from[75] [ ] to [98] | ] percent of
pi ckup val ue and factory set at [85] |

. 3.2 Transfer Tinme Del ay

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Use nonzero setting where nultiple ATS
require staggered application of |load steps to
alternate or energency source.

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

Time delay before transfer to [alternate] [emergency] power source shall be
adjustable from[O] [__ ] to[5] [ ] mnutes and factory set at [O0]
[ ] mnutes. ATS shall nonitor frequency and voltage of [alternate]

[ energency] power source and transfer when frequency and voltage are
stabilized. Pickup voltage shall be adjustable from[85] [__
percent of nom nal and factory set at [90] [__ ] percent. Pickup
frequency shall be adjustable from[90] [ ] to 100 percent of noni na
and factory set at [90] | ] percent.

.3.3 Return Ti me Del ay

Time del ay before return transfer to [normal] [preferred] power source
shal |l be adjustable from[O0] [__ ] mnutes and factory
set at [30] [__ ] mnutes. Tinme delay shall be automatically defeated
upon | oss or sustai ned undervoltage of [alternate] [energency] power
source, provided that [nornmal] [preferred] supply has been restored.

3.4 Engi ne Shut down Ti ne Del ay

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Onit this paragraph if there is no generator
in transfer schenme. Consult ATS manufacturers
literature for feature availability, tinmng interva
range, and pi ckup and dropout settings. Insert
proper values. Reconmended val ues for normal
applications are shown in brackets but may be
changed for other design conditions. Were val ues
are not shown or different settings are required,

speci fy val ues and settings.
ER R IR I I 2 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 S I I I R R R I I I R O I I R R R I I I I

Time delay shall be adjustable from[O0] [ ] to[30] [__ ] mnutes and
shall be factory set at 10 [ ] mnutes.
3.5 Exer ci ser

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Use this paragraph when automatic system
exercising is required by nature of |oads and
desired reliability. Automatic system exerciser is
recomended when di esel engine driven generator set
is used, but only if automatic feature is manually
initiated and can be manual ly overridden during
exercise period to return ATS to normal or preferred
source. Onmt this paragraph if there is no
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generator in transfer schene.

Consult ATS manufacturers' literature for feature
availability, timng interval range, and pi ckup and
dropout settings. |Insert proper values for
application.

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

Provide a generator exerciser timer. Run tines shall be user

programmabl e. The generator exerciser shall be sel ectable between | oad
transfer and enginer run only, and shall have a fail-safe feature that wll
retransfer the ATS to [nornal] [preferred] during the exercise period.

2.3.6 Auxi liary Contacts

[Two] [ ] normally open and [two] [__ ] normally closed auxiliary
contacts rated at [10][15]] ] anperes at [120][480][__ ] volts shal
operate when ATS is connected to [normal] [preferred] power source, and
[two] [__ ] normally open and [two] [__ ] normally cl osed contacts
shal | operate when ATS is connected to [alternate] [energency] source.

2.3.7 Suppl erent al Feat ur es

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

NOTE: Delete features when not required. Delete
i n-phase monitor unless required to elimnate or
reduce transients during swtching of |arge

i nductive loads while limting tine del ays
associ ated with ATS transfer in both directions.

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

ATS shall be furnished with the foll ow ng:
a. Engine start contact.
b. [Alternate] [Energency] source nonitor
c. Test switch to simulate normal power outage.

d. Voltage sensing. Pickup voltage adjustable from85 to 100 percent
of nom nal ; dropout adjustable from 75 to 98 percent of pickup

e. Time delay bypass switch to override return tinme delay to nornal
f. Mnual return-to-normal swtch.

g. Means shall be provided in the ATS to insure that notor/transforner
| oad inrush currents do not exceed normal starting currents. This
shal | be acconplished with either in-phase nonitoring, tinmnme-delay
transition, or |oad voltage decay sensing methods. |f manufacturer
supplies an in-phase nmonitoring system the manufacturer shall indicate
under what conditions a transfer cannot be acconplished. |If the

manuf acturer supplies a tine-delay transition system the manufacturer
shal | supply reconmendations for establishing tine delay. If |oad

vol tage decay sensing is supplied, the |oad voltage setting shall be
user programrabl e.
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2.3.8 QOper at or

Manual operator conforming to UL 1008 shall be provided, and shal
incorporate features to prevent operation by unauthorized personnel. ATS
shal | be designed for safe nanual operation under full |load conditions. |If
manual operation is acconplished by opening the door, then a dead-front
shal | be supplied for operator safety.

2.3.9 Override Switch

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

NOTE: Override switch allows operator to switch
load fromprimary source to alternate or energency
source and keep it connected to that source. It is
useful for users who prefer alternate or energency
source under certain operating conditions, such as
lightning stornms or during naintenance on prinary
source. Override switch will be specified only when
nature of nission and operators' expertise make it
desirable to control power source. User nust ensure
t hat adequate adm nistrative and operationa

controls exist to prevent |oad from being

i nadvertently left in alternate or energency node.
Thi s paragraph should be omtted for ordinary
applications since override switch significantly

alters ATS function.
EIR IR R R R S I S I I R I I I I I R R S I I R I R IR I I I R I I I I I I R I I I I b I I b I b I I I b I b b b b b S b I b I b b b I

Override switch shall bypass automatic transfer controls so ATS will
transfer and remain connected to [alternate] [energency] power source,
regardl ess of condition of [normal] [preferred] source. [If [alternate]

[ energency] source fails and [normal] [preferred] source is available, ATS
shall automatically retransfer to [normal] [preferred] source.]

2.3.10 Green Indicating Light

A green indicating light shall supervise/provide [normal] [preferred] power
source switch position indication and shall have a nanepl ate engraved
[ NORMVAL] [ PREFERRED .

2.3.11 Red I ndi cating Light

A red indicating light shall supervise/provide [alternate] [emergency]
power source switch position indication and shall have a nanepl ate engraved
[ ALTERNATE] [ EMERGENCY] .

2.4 BY- PASS/ | SOLATI ON SW TCH (BP/ | S)
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NOTE: Onit this section if no by-pass/isolation
switch is required. Delete reference to generator
starting where a generator is not used as alternate
sour ce.

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 R R S R R R O

2.4.1 Desi gn

Bypass/isolation switch (BP/IS) shall permt |oad by-pass to either
[normal ] [preferred] or [alternate] [energency] power source and conplete
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2.

i sol ation of associated ATS, independent of ATS operating position. BP/IS
and associ ated ATS shall be products of same manufacturer and shall be
compl etely interconnected and tested at factory and at project site as
specified. BP/IS shall be manufactured, |isted, and tested in accordance
wi t h paragraph AUTOVATI C TRANSFER SW TCH (ATS) and shall have el ectrica
rati ngs that exceed or equal conparable ratings specified for ATS.
Operating handl es shall be externally operated and arranged so that one
person can performthe bypass and isolation functions through the operation
of a maxi num of two handles within 5 seconds. The ATS shall have
provisions for locking in the isolation position. Handle for nanua
operation shall be pernanently attached to operating nechanism BP/IS
operation shall be acconplished wi thout disconnecting switch |oad ternina
conductors. Isolation handle positions shall be marked with engraved

pl ates or other approved neans to indicate position or operating condition
of associated ATS, as foll ows:

a. Indication shall be provided to show that ATS section is providing
power to the | oad.

b. Indication shall be provided of ATS isolation. The ATS controls
shall remain functional with the ATS isolated or in bypass node to
permt nonitoring of the normal power source [and automatic starting of
the generator in the event of a |oss of the normal power source]. In
the isol ated node, the bypass section shall be capable of functioning
as a manual transfer switch to transfer the load to either power
source. The ATS shall be capable of undergoing functional operation
testing without service interruption. The ATS may al so be conpletely
renoved fromthe enclosure, if required for nmaintenance or repair
whi |l e the bypass section continues to power the | oad.

.4.2 Swi tch Construction

Bypass/isol ation switch shall be constructed for convenient renoval of
parts fromfront of switch enclosure without renpoval of other parts or

di sconnecti on of external power conductors. Contacts shall be as specified
for associated ATS, including provisions for inspection of contacts without
di sassenmbly of BP/1S or renoval of entire contact enclosure. To facilitate
mai nt enance, manufacturer shall provide instructions for determ nation of
contact integrity. BP/1S and associ ated ATS shall be interconnected with
suitably sized copper bus bars silver-plated at each connection point, and
braced to withstand nagnetic and thernmal forces created at WCR specified
for associated ATS.

5 ENCLOSURE

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Designer nust provide nornal power source to
ATS when speci fying encl osure heater

I f ATS assenbly is provided, equipnent should be
installed in free-standing, floor-nounted enclosure
as specified, except when nmanufacturer incorporates
switch specified in wall-nounted encl osure as
standard construction. However, in sone
applications it is advisable to specify that ATS or
BP/ 1S conponents be nmounted in separate switchboard,
swi tchgear, notor control center, or other

encl osure. Designer shall investigate conditions
and options and specify accordingly.
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ATS and accessories shall be installed in [wall-munted] [free-standing,
floor-nounted], [ventilated] [unventilated] NEVA ICS 6, Type [1] [3R] [4]
[12], snpooth sheet netal enclosure constructed in accordance with
applicable requirenents of UL 1066 and/or UL 1008. [Intake vent shall be
screened and filtered. Exhaust vent shall be screened.] [Door shall have
sui tabl e hinges, |ocking handle | atch, and gasketed janb.]

[ Thernostatically controll ed heater shall be provided within enclosure to
prevent condensation over tenperature range stipulated in paragraph SERVI CE
CONDI TIONS.] Metal gauge shall be not |ess than No. 14. Encl osure shal

be equi pped with at | east two approved groundi ng |ugs for grounding
enclosure to facility ground systemusing No. [4] [__ ] AWG copper
conductors. Factory wiring within enclosure and field wiring term nating
wi thin enclosure shall comply with NFPA 70. If wiring is not col or coded,
wire shall be permanently tagged or marked near termnal at each end with
wi re nunber shown on approved detail drawing. Term nal block shall conform
to NEVA ICS 4. Terminals shall be arranged for entrance of externa
conductors from[top] [bottonm] [top and botton] of encl osure as shown.

Main switch term nals, including neutral terminal if used, shall be
pressure type suitable for term nation of external [copper] [alum nuni
conduct ors shown.

.5.1 Construction

Encl osure shall be constructed for ease of renmpval and replacenment of ATS
components and control devices fromfront w thout disconnection of externa
power conductors or renoval or disassenbly of nmjor conponents. Enclosure
of ATS with BP/IS shall be constructed to protect personnel from energized
BP/ 1S conponents during ATS nai nt enance.

.5.2 Cl eani ng and Pai nti ng

Both the inside and outside surfaces of an encl osure, including nmeans for
fastening, shall be protected agai nst corrosion by enaneling, galvanizing,
pl ati ng, powder coating, or other equivalent neans. Protection is not
required for netal parts that are inherently resistant to corrosion,
bearings, sliding surfaces of hinges, or other parts where such protection
is inpractical. Finish shall be manufacturer's standard material, process,
and color and shall be free fromruns, sags, peeling, or other defects. An
encl osure marked Type 1, 3R, 4 or 12 shall be acceptable if there is no
visible rust at the conclusion of a salt spray (fog) test using the test
method in ASTM B 117, enploying a 5 percent by weight, salt solution for 24
hours. Type 4X encl osures are acceptable foll owi ng performance of the
above test with an exposure time of 200 hours.

.6  TESTI NG

.6.1 Factory Testing

A prototype of specified ATS shall be factory tested in accordance with
UL 1008. In addition, factory tests shall be perforned on each ATS as

foll ows:

a. Insulation resistance test to ensure integrity and continuity of
entire system

b. Min switch contact resistance test.
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c. Visual inspection to verify that each ATS is as specified.

d. Mechanical test to verify that ATS sections are free of nmechani cal
hi ndr ances.

e. Electrical tests to verify conplete systemelectrical operation and
to set up time delays and vol tage sensing settings.

6.2 Factory Test Reports
Manuf acturer shall provide three certified copies of factory test reports.

7 FACTORY TESTI NG ( MEDI CAL FACI LI TI ES)
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NOTE: The factory tests sequence listed belowis
required for Medical Facilities only.
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The factory tests for ATS and By-Pass/Isol ati on switches used in medica
facilities shall be conducted in the foll owi ng sequence:

Gener al

Nor mal

Overvol t age

Under vol t age

Overl oad

Endur ance

Tenperature Rise

Di el ectric Vol tage- Wt hstand

Cont act Openi ng

Dielectric Voltage-Wthstand (Repeated)
W't hst and

Instrunmentation and Calibration of H gh Capacity
d osi ng

Di el ectric Voltage-Wthstand (Repeat ed)
Strength of Insulating Base and Support

°es3T AT I Te@reanT

7.1 Vi ewi ng Ports

ATS and BP/1S switches shall be of draw out construction. Viewi ng ports to
i nspect the contacts w thout requiring disassenbly shall be provided.

.7.2 Oper ati ng Handl es

The operating handl es shall be externally operated, and desi gned and
constructed not to stop in an internediate or neutral position during
operation, but shall permt |oad by-pass and transfer switch isolation in
no nore than two manual operations which can be performed by one person in
5 seconds or less. The transfer speed will be independent of the
operational speed of the switch handl e or handl es.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

ATS shall be installed as shown and in accordance w th approved
manuf acturer's instructions.
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3.2 I NSTRUCTI ONS

Manuf acturer's approved operating instructions shall be permanently secured
to cabi net where operator can see them One-line and elenentary or
schemati ¢ di agram shall be pernanently secured to inside of front enclosure
door.

3.3 SI TE TESTI NG
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NOTE: Design should incorporate ATS testing in
overall test of conplete energency system under
| oad, including ATS and generators. Delete BP/IS

reference if not required.
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Fol | owi ng conpl etion of ATS installation and after maki ng proper

adj ustnents and settings, site tests shall be performed in accordance with
manuf acturer's witten instructions to denmonstrate that each ATS functions
satisfactorily and as specified. Advise Contracting Oficer not |ess than
5 working days prior to schedul ed date for site testing, and provide
certified field test reports within 2 cal endar weeks foll owi ng successfu
conpletion of site tests. Test reports shall describe adjustnents and
settings nade and site tests perforned. M ninmum operational tests shal

i nclude the foll ow ng:

a. Insulation resistance shall be tested, both phase-to-phase and
phase-t o- ground.

b. Power failure of nornmal source shall be sinulated by opening
upstream protective device. This test shall be performed a m ni mum of
five tines.

c. Power failure of energency source with normal source avail able
shal | be sinulated by opening upstream protective device for energency
source. This test shall be perfornmed a mnimum of five tines.

d. Low phase-to-ground voltage shall be sinulated for each phase of
nor mal source.

e. Operation and settings shall be verified for specified ATS
features, such as override tinme delay, transfer tine delay, return tine
del ay, engi ne shutdown time del ay, exerciser, auxiliary contacts, and
suppl enental features.

f. Manual and automatic ATS and BP/IS functions shall be verified.

-- End of Section --
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