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SECTION 26 36 23

AUTOVATI C TRANSFER SW TCHES AND BY- PASS/ | SOLATI ON SW TCH
05/20, CHG 1: 08/21
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NOTE: This guide specification covers the

requi renents for |ow voltage applications (600V or

| ess) of automatic transfer switches (ATS) and ATS
wi th by-pass/isolation switches. See TSEWG TP-09
Automatic Transfer Equi pnent white paper at
https://ww. wbdg. org/ ffc/ dod/ suppl enent al -t echni cal -
criterialtsewyg-tp-09See TSEWG TP-19 Static
Uninterruptible Power Supply (UPS) white paper at
https://ww. wbdg. org/ ffc/dod/ suppl enent al -t echni cal -
criterialtsewg-tp-19 Thi s specification supersedes
previ ous versions of UFGS-26 36 00.00 10 Automatic
Transfer Switch and By-Pass/Isolation Switch and
UFGS-26 36 23.00 20 Automatic Transfer Sw tches.

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 itens(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
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NOTE: This guide specification is for use when the
nature of electrical |oads indicates a need for
automatic transfer between two power sources.
Term nol ogy used depends on the application
"Preferred" and "alternate" should be used when this
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specification applies to a stand-by generator system
as defined in NFPA 70. The sane terninol ogy should
be used when switching between different sets of
service entrance conductors or between feeders
supplied by different transforners. "Normal" and
"“energency" should be used for the energency system
application described in NFPA 70.

Thi s specification covers conventional, standard,
commerci al ly avail abl e equi pnrent appropriate for
nost Department of Arny/Air Force/ Navy
applications. Special applications may require
synchroni zed, closed-transition transfer, or

wi thdrawal features to facilitate rapid maintenance
or repair. Mnufacturers of standard ATS may be
able to provide ATS for special applications.

Fire punps may utilize an automatic transfer

switch. NFPA 20 describes Arrangenment | and
Arrangenent |l. Arrangenent | is the npbst conmon
and it is where the ATS is part of the fire punp
controller and Section 21 30 00 FIRE PUMPS is to be
used instead of this specification. Arrangenent |
is a separate ATS fromthe controller. This is not
as comon since the switch has to be listed for

el ectric-notor driven fire punp service and there
are only a few manufacturers that have this listing.

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
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NOTE: The foll owi ng system design requirenents are
to be adhered to when providing automatic transfer
sw t ches:

1. The neutral conductor for each source of supply,
i ncluding the neutral on separately derived systens,
nmust be switched by the transfer switch

2. Service rated automatic transfer switches are
avai | abl e (ATS and service entrance breaker included
in one enclosure). In nany cases it is nore cost
effective to include the service overcurrent
protection internal to the enclosure in addition to
the ATS and this is the recommended approach

Desi gner shoul d consi der cost savings due to
elimnation of additional cable and installation
labor. If this is not possible or practical, then
specify a service rated transfer switch with the
appropriate integrated overcurrent protection as
part of the transfer switch

3. Do not use open type transfer switches installed
i n ot her equi pment such as swi tchboards.

Consi derati on shoul d be made regardi ng overal
installation cost and mininizing footprint.

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
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NOTE: Use the followi ng related guide
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specifications for power distribution equipnent:

--Section 26 08 00 APPARATUS | NSPECTI ON AND TESTI NG
--Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM
--Section 26 23 00 LOW VOLTAGE SW TCHCEAR

Do not use the followi ng related guide
speci fications except for Army Cvil Wrks
projects. They have not been unified:

--Section 26 22 00.00 10 480-VOLT STATI ON SERVI CE
SW TCHGEAR AND TRANSFORMERS

--Section 26 28 00.00 10 MOTCR CONTRCL CENTERS,
SW TCHBOARDS AND PANELBOARDS

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
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NOTE: Show the follow ng infornation on the project
dr awi ngs:

1. The available fault current at the bus feeding
the automatic transfer swtch.

2. The rating of the overcurrent device protecting
the automatic transfer swtch.

3. ldentify automatic transfer switches to be
provi ded with By-pass/Isolation Swi tches, when
appl i cabl e.

4. ldentify control type, i.e., Wility-Generator,
Preferred Utility Source, or Generator-Generator,
for each automatic transfer sw tch.

5. ldentify automatic transfer switches to be
provided with "transfer tine delay"/"tine del ay
transition" or "in-phase nonitor" features, where
appl i cabl e.

6. Ildentify automatic transfer switches to be used
for fire punp service, when applicable.

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

PART 1 GENERAL

1.1 REFERENCES

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

t hi 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
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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
references in the publish print process.

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

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 B117 (2019) Standard Practice for Operating
Salt Spray (Fog) Apparatus

ASTM D709 (2017) Standard Specification for
Lam nated Thernosetting Materials

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

| EEE 602 (2007) Reconmmended Practice for Electric
Systens in Health Care Facilities - Wite
Book

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS (2021) Standard for Acceptance Testing
Specifications for Electrical Power
Equi pnrent and Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENMA 250 (2020) Enclosures for Electrical Equi prent
(1000 Vol ts Maxi mun)

NENVA | CS 2 (2000; R 2020) Industrial Control and
Systems Controllers, Contactors, and
Overl oad Rel ays Rated 600 V

NENVA | CS 4 (2015) Application Guideline for Term na
Bl ocks
NEVA | CS 6 (1993; R 2016) Industrial Control and

Systenms: Encl osures
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 20 (2022; TIA 21-1; TIA 21-2) Standard for the
Installation of Stationary Punps for Fire

Pr ot ecti on

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 99 (2024; TIA 23-1; TIA 23-2) Health Care
Facilities Code
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NFPA 110 (2022) Standard for Energency and Standby
Power Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 508 (2018; Reprint Jul 2021) UL Standard for
Safety Industrial Control Equi prent

UL 1008 (2022) UL Standard for Safety Transfer
Swi t ch Equi pnent

UL 1066 (2022) UL Standard for Safety Low Voltage
AC and DC Power Circuit Breakers Used in
Encl osur es

1.2 RELATED REQUI REMENTS

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: Include this paragraph on Navy projects;
ot herwi se, del ete.

IR R R R R R R E R R R R R R R R R E R E R R EE R E RS R EREEEREREEEREEEREREEEEEEEREEEREEREREEEREEREEEERI

Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM and Section 26 08 00
APPARATUS | NSPECTI ON AND TESTI NG, applies to this section, with the
additions and nodifications specified herein.

1.3 SUBM TTALS

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 R R R R

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 submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G'. GCenerally, 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
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
and Air Force.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
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1.

PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

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
Automatic Transfer Switch Drawings; C[, [ 11

SD- 03 Product Data

Autonmatic Transfer Switches; ¢, [ 11
By- Pass/|solation Switch (BP/IS); C[, [__ 11
Renot e Annunci ator Panel; ¢, [ 11

Renot e Annunci ator and Control System Panel; ¢, [ 11
SD-06 Test Reports
Accept ance Checks and Tests; C[, [
Functional Acceptance Tests; ¢, |
Factory Testing;, ¢, [ 1]
Factory Test Reports; C[, [
Factory Testing -Medical Facilities; C, [__ 1]
SD-07 Certificates
Proof of Listing; ¢, [_ 11
SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual, Submit in accordance wth

Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA, Data Package 5; G

[ 11
4 OPERATI ON AND MAI NTENANCE MANUAL

Assenbl e and bi nd manual s in durable, hard-covered, water resistant
bi nders. Assenbl e and i ndex the manuals per the follow ng table of
contents:

a. Mnufacturer's O%M per "SD-10 Qperation and Mai ntenance Data".

b. Catalog data required by "SD 03 Product Data"
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c. Drawings required by "SD 02 Shop Draw ngs".
1.4.1 Additions to Operation and Mi ntenance Manual s

In addition to requirenments of SD- 10 Data Package 5, include the
foll owi ngs on the actual equi pnent provided:

a. An outline drawing, front, top, and side views.
b. Prices for spare parts and supply list.

c. Date of Purchase.

d. Corrective maintenance procedures.

e. Operating manual outlining step-by-step procedures for systemstartup
operation, and shut down.

f. Include sinplified wiring and control diagrans in the manual for
system as installed.

g. Provide typical contact voltage drop readi ngs under specified
conditions for use during periodic maintenance. Provide instructions
for deternination of contact integrity.

[1.4.2 Spare Parts

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: Do not provide spare parts for Navy projects.

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

Furni sh the following the foll owi ng m ni mum spare parts and any ot her
spare parts required in one-year operation, of the sane material and
wor kmanshi p, neeting the same requirenents, and interchangeable with the
correspondi ng original parts.
a. Fuses: Two of each type and rating.
]1.5 QUALITY ASSURANCE
1.5.1 Proof of Listing
Submit proof of listing by UL 1008.
1.5.2 Automatic Transfer Switch Draw ngs
Include the following as a m ni num
a. An outline drawing, including front, top, and side views.
b. Provide a nameplate of corrosion-resistant material with not [ ess than
3 mr 1/8 inch tall characters showi ng nmanufacturer's nanme and
equi pnment ratings. Munt naneplate to front of enclosure and neet the
nanepl ate requirements of NEVA | CS 2.
c. Provide detail draw ngs that include manufacturer's name and cat al og

nunber, electrical ratings, total systemtransfer statenent, reduced
normal supply voltage at which transfer to the alternate supply is
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initiated, transfer delay tines, short-circuit current rating, wring
di agram description of interconnections, testing instructions,
accept abl e conductor type for ternminals, tightening torque for each
Wi re connector, and other required UL 1008 mar ki ngs.

d. Subnit interface equi pnment connection di agram showi ng conduit and
Wi ring between ATS and rel ated equi prent. Provi de di agrans showi ng
i nterlocking provisions and cautionary notes, if any.

e. Drawings are to indicate adequate clearance for operation
mai nt enance, and repl acement of operating equi pnent devi ces.

5.3 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word "nust" had been substituted
for "shoul d" wherever it appears. Interpret references in these
publications to the "authority having jurisdiction," or words of simlar
neani ng, to nmean the Contracting Oficer. Equipnment, materials,
installation, and workmanshi p must be in accordance with the nmandatory and
advi sory provisions of NFPA 70 unless nore stringent requirements are
speci fied or indicated

.5.4 St andard Product

Provide materials and equi pnent that are products of manufacturers
regul arly engaged in the production of such products which are of equa
mat eri al, design and wor kmanshi p, and:

a. Have been in satisfactory commercial or industrial use for 2 years
prior to bid opening including applications of equi pnent and materials
under simlar circunstances and of simlar size.

b. Have been on sale on the conmercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period.

c. Wwere two or nore itens of the sane class of equipnent are required,
provi de products of a single manufacturer; however, the conponent
parts of the item need not be the products of the sanme manufacturer
unl ess stated in this section

.5.4.1 Alternative Qualifications

Products having | ess than a 2-year field service record are acceptable if
t he manufacturer has been regularly engaged in the design and production
of automatic transfer switches and if a certified record of satisfactory
field operation for not |ess than 6000 hours, exclusive of the

manuf acturers' factory or |aboratory tests, is furnished.

.5.4.2 Mat eri al and Equi pnent Manufacturing Date

Products manufactured nmore than 1 years prior to date of delivery to site
are not acceptabl e.

.6 DELI VERY AND STORAGE

Prot ect equi pnent placed in storage fromhumdity and tenperature
variations, noisture, water intrusion, dirt, dust, or other contam nants.
In harsh environnents where tenperatures exceed non-operational paraneters
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established within this specification, provide an environnentally
control | ed equi pment storage facility to ensure tenperature paraneters
are within equi pment specification. Provide docunentation of same to the
Covernmrent when storage is inplenmented.

1.7 ENVI RONMENTAL CONDI TI ONS

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: Do not use this paragraph and subparagraphs
for the Navy.

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

Provide an ATS that is suitable for prolonged perfornance under foll ow ng
servi ce conditions:

a. Operating altitude: Sea level to 1,000 neters 3,300 ft. (Systemns
applied at higher altitudes are to be derated in accordance with the
manuf acturer's instructions).

b. Operating anbient tenperature range:-[-4]] ] to [40]] ]
degrees C [40]] ] to [104]] ] degrees F

c. Operating relative humdity: O to 90 percent, w thout condensation

[1.8 SEI SM C REQUI REMENTS

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: Do not use this paragraph for Navy projects.
VWen directed to nmeet Seism c Requirenents, 13 48 73
SEI SM C CONTROL FOR M SCELLANEQUS EQUI PMENT and
Section 26 05 48 SEI SM C PROTECTI ON FOR ELECTRI CAL
EQUI PMENT nust be edited to suit the project and be
included in the contract docunents. Edit the

foll owi ng paragraph and include it in the project
specification. Wen a Governnent designer is the
Engi neer of Record, provide seismc requirenents on
t he draw ngs.

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

Provi de seismic details[ conform ng to[ Section 13 48 73, SEI SM C CONTROL
FOR M SCELLANEQUS EQUI PMENT] [ and to][ Section 26 05 48, SEISMC
PROTECTI ON FOR ELECTRI CAL EQUI PMENT] ][ as i ndicated].

] PART 2 PRODUCTS

2.1 AUTOVATI C TRANSFER SW TCHES

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

NOTE: Wthstand closing current ratings listed in
UL 1008 shoul d be used when fault currents are | ess
than withstand closing current rating |isted.
However, in no case should withstand current rating
be | ess than 10,000 anperes.

Where closed-transition transfer is required,
coordi nate system design requirenments wth power
supplier.

Delete BP/1S requirenents if not applicable. Delete
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reference to | EEE 602 if not applicable.

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

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: UFC 3-520-01 Interior Electrical Systens
requires the neutral to be switched for grounded
systens. The alternate power source is considered a
separately derived systemwhen the neutral is

swi tched per the National Electrical Code.

Si zing of neutral bus, pole, contacts, and

term nations shoul d consi der harmonic currents.
Harmoni ¢ currents tend to have a high zero phase
sequence conponent, which are additive in neutra
circuit. Neutral anpere rating may need to be
hi gher than phase contacts.

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
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NOTE: Select the followi ng options for switches to
be installed in facilities conmplying with UFC
4-510-01, Design: Mlitary Medical Facilities

| ocated at : (a) Switches utilizing circuit breakers
are not acceptable; (b) "Automatic Transfer Switches
are to be provided with drawout construction. Verify
requirenents with latest version

NOTE: Option "Switches utilizing circuit breakers

are not acceptable for critical applications." |If
not a nedical facility, this is a choice by the
desi gner.

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

Each automatic transfer switch nust be rated and narked for total system
transfer and have the current and voltage ratings as indicated. Provide a
switch operating nechanismthat is electrically operated, have qui ck-nake,
qui ck- break, | oad break contacts, and be nechanically held in both
positions. [Switches utilizing circuit breakers are not acceptable.]
Provide an ATS that is UL listed. ATS nust be manufactured and tested in
accordance with applicable requirements of NEVA ICS 2, UL 1008 and UL 1066.
ATS must conformto NFPA 110. Provide the ATS with the foll ow ng
characteristics:

a. Voltage: | ] volts [ac][dc].

b. Anperage: | ] anps [ac][dc]. Provide an ATS with a conti nuous
| oad current rating of the switch rating.

c. Nunmber of Phases: [Three][One].
d. Number of Wres: [Four][Three][ Two].
e. Frequency: [60][50] Hz.

f. Poles: [Four switched][Three switched][ Two switched]. [One of the
poles is the neutral.]

g. ATS Wthstand Current Rating: ATS nmust be rated to cl ose on and
wi t hstand the avail able RM5 symmetrical short circuit current at the
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ATS terminals. The ATS nust be listed in accordance with UL 1008 for
3 [18] [30] cycle close and withstand ratings. MninmmUL |isted
close and withstand ratings at 208 VAC [480 VAC] must be 30 [42] [65]
[100] [200] kA

h. Nonwel di ng Contacts: Provide contacts that are nonwel ding at the
avai l able fault current rating. Contacts nmust be suitable for
repetitive power transfer switching. Switches rated 800 anps and
above must have segmented, blow on construction for high wthstand and
cl ose-on capability and be protected by separate arcing contacts.

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

NOTE: It is standard to have the ATS with contacts
rated at the sane value as the nmain contacts.
Requesting a 200 per cent contacts for the neutra
is an option, but can increase the cost and size of
the transfer switch. Increasing the neutral needs
to be considered where the najority of the load is
non-linear, which can result in increased neutra

current.
R R R R R R R R R R

i. [Phase and Neutral] [Phase] Contacts: Provide contacts with silver
all oy conposition. [Provide neutral contacts with the sane conti nuous
current rating as main or phase contacts.] [Provide neutral contacts
with 200 percent the current rating of the phase contacts.]

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: Per NFPA 70, energency, legally required
standby, and critical operations power systemns
require the ATS to be listed for enmergency use.

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

j. Configuration. Provide an ATS for use in [emergency systens][legally
requi red standby system[optional standby systems][critical operations
power systens] described in NFPA 70. [Provide an ATS that is listed
for emergency use.]

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: Open transition is the default choice.
Closed transition may be required with sone UPS.
Closed transition requires coordination with the
local utility. See UFC 3-540-01 Engi ne-Driven
Cenerator Systens for Prine and Standby Power
Appl i cati ons.

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

k. ATS Configuration. [Provide an open transition ATS. ][Neutral is to
break and nake with the phase contacts.][Phase contacts are to break
and nake, but the neutral is to make before break (overlap).][Provide
a closed transition ATS.]

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 circuit breaker should be rated for 100
percent. Switches rated bel ow 2500 anps nmay have
the breaker rated for 80 percent. Default is 100

per cent
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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[

]

2.

2.

. Service Entrance Rated. Provide an integrated circuit breaker and
automatic transfer switch. Provide a separate deadfront conpartnent
for the circuit breaker on switches 600 anp and | arger. Provide |abe
indicating that the ATS is the service disconnect. Provide a circuit
breaker that is rated for [100 percent][80 percent] of the switch
contact current rating. Al conponents, except as noted herein, are
to have a continuous |oad rating.

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 this option for Medical Facilities.
This is not a conmon option.

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

m Viewing Ports. Provide contacts that are viewable fromthe front of
t he devi ce when the door is open. Conply with the requirenents found
in | EEE 602 and NFPA 99

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

NOTE: Choose only if a NFPA 20 rated ATS is
required for the fire punp
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
n. Fire Punmp Service. Provide a manual operating nmeans that is
external |y operable w thout opening the enclosure on transfer swtches
for fire punp service. The nanual nmeans is to open and close the
switch contacts at the same rate of speed as that caused by the
autonmatic operation of the switch. The ATSis to neet the
requi renents found in NFPA 20.

1.1 Under vol t age Sensing - Normal/Preferred Source

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

NOTE: Wiere utility type power source is used and
application is standard, nonitoring devices should
drop out at 85 percent of noninal value and pick up
at 90 percent. \Were precise power is nonitored,
protection should be specified with nonitoring
devices set to drop out at 90 percent of nonminal and
pick up at 95. In applications requiring closer
regul ation, solid state or microprocessor
arrangenent nmay 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.

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

Undervol t age Sensing - Normal Source. Provide undervoltage sensing for
each phase in the nornal/preferred source. Sense |ow phase-to-ground
vol tage on each phase. Provide sensing circuit with adjustabl e dropout,
75-98 percent of nom nal val ue and adjustabl e pi ckup, 85-100 percent of
nom nal value. Factory set dropout value to [85][90][80]] ] percent.
Factory set pickup value to [90][95][ ] percent.

1.2 Adj ustable Tine Delay - Override Transfer

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: ATS operation should not be initiated during
| ow vol tage conditions attributed to a fault or to
nmonentary di ps or excursions (transients) in norma
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or preferred power source. Tine delay before
noni tored source override should exceed associ at ed
circuit breaker tripping tinme and normal system

voltage instability periods. M ni mum of 1 second
i s recomended.

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

Adj ustable Tine Delay - Override Transfer. For override of nornal-source
vol tage sensing to delay transfer[ and engine starting] signals. Engine
starting control contacts with adjustable commt-to-start delay circuit,
0.0-6.0 seconds. Factory set at [1][0.5][ ] second[ s] .

2.1.3 Vol t age/ Frequency Lockout Relay - Alternate/ Energency Source
Vol t age/ Frequency Lockout Relay. [Single-][Three-]phase sensing nust be

provi ded on the normal and energency source. Prevent premature transfer
to alternate/energency source. Provide pickup voltage that is adjustable

from 85-100 percent of nomnal. Factory set for pickup at [90]] ]
percent. Provide pickup frequency that is adjustable from 90-97 percent of
nom nal. Factor set frequency pickup for [95]] ] percent.

2.1.4 Adjustable Tinme Delay - Transfer to Alternate/Emergency Power Source

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

NOTE: Provide transfer to energency or alternate
source tine delay for the transfer swtches
requi ri ng del ayed-automati c operation. For an
emer gency power source choose 0 seconds.

Use nonzero setting where nultiple ATS require

staggered application of |oad steps to alternate or
ener gency source.

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

Adj ustable Tine Delay - Transfer to Alternate Power Source. Transfer to
alternate power source tine delay for transfer switches as indicated,
adjustable 0-5 nminutes. Factory set to [0]] ] seconds. ATS is to

nmoni tor the frequency and voltage of alternate power source and transfer
when frequency and voltage are stabilized.

2.1.5 Adj ustabl e Tine Delay- Re-transfer to Normal/Preferred Source

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: Typical factory setting is 10 m nutes.

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

Adj ustabl e Tine Delay- Transfer to Source. Re-transfer to normal source
tinme delay, adjustable 0-30 minutes. Factory set at [10]] ] m nutes.
Time delay is automatically defeated upon | oss or sustained undervoltage
of alternate power source, provided that normal source has been restored.

[2.1.6 Engi ne- Gener at or Exerci ser

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

NOTE: Use this paragraph when automatic system
exercising is required by nature of |oads and
desired reliability. Automatic system exerciser is
recommended when di esel engine driven generator set
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is used, but only if automatic feature is nanually
initiated and can be manual ly overridden during
exercise period to return ATS to normal or preferred
sour ce.

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

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

Exerciser. Solid-state, progranmable-tinme switch exerciser to allow
automatic starting of the generator set, subsequent |oad transfer
retransfer of |oad and shuts down engi ne after a preset cool -down period.
Initiates exercise cycle at preset intervals adjustable fromon a daily,

weekly, bi-weekly or nonthly basis.. Running periods are adjustable from
10-30 minutes. Factory settings are for 7-day exercise cycle, 20 mnute
runni ng period and 5-m nute cool -down peri od. Exerci ser features include

the foll ow ng:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with
and wi thout |oad transfer or dual independent exercisers that allow
for unl oaded and | oaded schedul e testing.

b. Push-button programm ng control with digital display of settings.

c. |Integral battery operation of tinme switch when normal control power is
not avail abl e.

1[12.1.7 Engi ne Shutdown Ti ne Del ay

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: Onrit this paragraph if there is no generator
in transfer scheme. Recomended val ues for norma
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 values and settings.

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

Engi ne Shutdown. Provide tine delay that is adjustable from[O0]] ] to
[5]1 ] mnutes and is factory set at [5]] ] m nutes.

1[2.1.8 Engi ne Starting Contacts

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 standard is one normally cl osed and one
normal Iy open contact. Choose the others values if
addi ti onal contacts are required.

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

Provide [1][2][3][4] isolated normally closed and [1][2][3][4] isolated
normal |y open contact that is rated 5 A at 250 VAC/ 30 VDC mi ni mum

112.1.9 Controls for Fire Punp Service Automatic Transfer Switch

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 followi ng paragraph is intended for use
when the automatic transfer switch is to be used for
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fire punp service where the ATS is not part of the
fire punp controller.

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 the follow ng additional controls features:

Phase reversal of the nornal source is to initiate transfer to the
energency/ al ternate source.

1[2.1.10 Del ayed Transition Wth Tine Delay Neutra

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

Transferring large notor or other inductive |oads
such as transforners requires special consideration
The notor will act |like a generator nmonentarily and
a transformer needs to have its magnetic field
collapse. If a transfer happens, the transforner or
notor nmay not be in-phase with the new power
source. There are two general nethods to address
this issue: a contact transfer time delay (neutra
position delay or tined transition) and in-phase
monitor. The time delay allows the residual voltage
of the notors to decay to a safer level. |n-phase
noni tor allows transfer when the phase angl e between
the I oad and the source are within the preset
paranmeters and provi des mnini num service
i nterruption; however, this approach is not
recommended. Instead, i the extra tine is a factor
then the notor | oads should be separately
di sconnected by the ATS and restarted in sequence
after the transfer. See TSEWG TP-9 for nore
i nformation.

Wbund-rotor notors are not suitable for in-phase or
the tine del ay approach. These notors shoul d be
i solated and restarted.

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

Provi de an adjustable tinme delay transition for indicated transfer
switches to allow safe transfer of highly inductive | oads between two
non- synchroni zed sources. This transfer between | oads has a progranmed
neutral position arranged to provide a nidpoint between the two working
positions, with an intentional tine-controlled pause at m dpoint during
transfer. Pause is adjustable from1 to 300 seconds. Factory set tine
delay at [0.5][1][2][5] seconds. Tinme delay occurs for both transfer
directions. Manufacturer is to provide recomendations for establishing
the Iength of the time del ay.

1[2.1.11 Mot or Di sconnect And Tim ng Rel ay

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: If the delayed transition with tinme del ay
neutral is too long for other critical |oads, then
this option allows sending a signhal to the notor
controller to prevent coming on line with the

al ternat e/ emergency source. Then signal is sent to
sequence these | oads on the new source. Delete if
not 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
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Mot or Di sconnect and Timng Relay: Controls designate starters so they
di sconnect nmotors before transfer and reconnect them selectively at an
adjustable time interval after transfer. Control connection to notor
starters is through wiring external to automatic transfer switch. Tine
del ay for reconnecting individual notor |oads is adjustable between 1 and
60 seconds, and settings are as indicated. Relay contacts handling
notor-control circuit inrush and seal currents are rated for actua
currents to be encountered.

1[2.1.12 Make Before Break Neutra

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

NOTE: |If the project has a transfornerless UPS,
then this option needs to be considered. Somne
manuf acturers for transfornerless UPS 60 kVA and
bel ow require the neutrals to be briefly connected
during the transfer. The default value is 50 ns.
Since this varies with manufacturer, the first
choice requires the Contractor to coordinate this
item The second choice if for when it is known.
See TSEWG TP-19 Static Uninterruptible Power Supply
(UPS) white paper at https://ww. wodg. org/ffc/dod/
suppl enental -technical -criterial/tsewg-tp-19

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

[Contractor is required to coordinate with UPS manufacturer to detern ne
if the unit being procured requires the neutral to be interconnected. |If
not required, then break before make neutral contacts are allowed. If
required, then provide the ATS with nake before break neutral contacts.]]
Provide the ATS with a make before break neutral. Phase contacts are to
break before nake.] The neutrals are to make for [50]] ] ms.

1[2.1.13 Auxiliary Contact for Uninterruptible Power Supply

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

NOTE: Projects with a generator as an alternate
power source that will be powering an

Uni nterrupti bl e Power Supply may want to have a
signal sent to the UPS fromthe ATS. This signa
woul d have the UPS Iimt the charging current to a
| ower level, so as not to potentially increase the
generator size. Other factors such a size of UPS
conpared to the entire | oad and expected | ength of

generator runtime should be taken into account.
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

Provide a contact that closes when transferred to the alternate power
source.

12.1.14 Unassi gned Auxiliary Contacts

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 at |least three contacts for each
position on Medical Facilities and for all other
facilities provide at |east two contacts. The
standard is 10 anps at 240 volts. Edit
appropriately for the project.

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
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Provide [two][three]]| ] normally open and [two][three] [ ] normally
cl osed, single-pole, double-throw auxiliary contacts for each switch
position rated at [10][15][ ] anperes at [240][120][480]] ] volts.

2.1.15 Front Panel Devices
Provi de devi ces nounted on cabinet front consisting of:

a. Mde selector switch with the follow ng positions and associ at ed
functions. Selector switch can be part of the mcroprocessor
control l er consisting of an LCD screen with a graphical interface or
as a stand-al one test switch

(1) TEST - Sinulates | oss of normal/preferred source system operation

(2) NORMAL - Transfers systemto nornmal/preferred source bypassing
re-transfer tinme del ay.

b. Switch position indicating |ights or graphical LCD display. Indicate
source to which |oad is connected.

c. Source-Available Mnitor. Provide source-available indicating Iights
or graphical LCD display nonitor that is | abeled to show when one or
both sources of power are available. |If indicating |ights are used,
then the preference is to have Green be nornal/preferred power and Red
be for alternate/energency power; however, other color schenes are
allowed if clearly marked.

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 R R R R

NOTE: The transfer override switch is typically an
option on an standard ATS. Overrides transfer back
to the power source regardl ess of the condition of
t he power source.

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

d. Provide a transfer override switch. Provide automatic transfer swtch
nm croprocessor based controller, which offers field
sel ect abl e/ adj ustabl e i nputs and outputs for transfer switch
operation. Override switch nust bypass automatic transfer controls so
ATS will transfer and remain connected to
[al ternate][energency][generator]]| ] power source, regardless of
condition of normal/preferred source. Provide an indicating light to
show override status. [If [alternate][enmergency] source fails and
[normal ][ preferred] source is available, ATS is to automatically
retransfer to [normal] [preferred] source.]

e. Lanp test button

[2.1.16 Vol t age Unbal ance

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: If the power system has a | arge nunber of
notors then consider adding this requirement.

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

Provi de automatic transfer switch controller or control logic to include
positive and negative sequence voltage detection to identify a phase |oss
condition that can adversely effect notor | oads.
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1[2.1.17 Cl osed-Transition Transfer Switch

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 typical transfer switch operates in an
open-transition manner; however, there are tinmes the
cl osed-transition nakes sense. See TSEWG TP-19
Static Uninterruptible Power Supply (UPS) white
paper at https://ww. wbdg. org/ffc/dod/

suppl emental -technical -criteria/tsewg-tp-19 for a

di scussion on the topic. Delete if not required.

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

Include the follow ng functions and characteristic for an automatic
transfer switch that is to operate in a closed-transition nanner

a. Fully automatic nake- before-break operation

b. Load transfer wi thout interruption, through monentary interconnection
of both power sources not exceeding 100 ns, but no |ess than 50 ns.

c. Initiation of No-Interruption Transfer: Controlled by in-phase
nmoni tor and sensors confirm ng both sources are present and acceptabl e.

(1) Initiation occurs without active control of generator

(2) Controls ensure that closed-transition |load transfer closure
occurs only when the 2 sources are within plus or mnus 5
el ectrical degrees maxi mum and plus or mnus 5 percent maxi mm
vol tage difference.

d. Failure of power source serving load initiates automatic
br eak- bef ore- nake transfer

1[2.1.18 I n- Phase Monitor

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

NOTE: A Closed-transition type ATS needs to have
t he i n-phase nonitor option

In addition, UFC 4-510-01 Design: Mlitary Medica
Facilities needs to be consulted for its

requi renents. The current version requires an ATS
feeding high efficiency notors rated 25 hp or |arger

to be provided with an in-phase nonitor
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

Provi de an in-phase nonitor that consists of a factory-wired, interna
relay that controls transfer so it occurs only when the two sources are
synchroni zed in phase. Relay conpares phase rel ationship and frequency

di fference between normal and emergency sources and initiates transfer
when both sources are within 5 electrical degrees, and only if transfer
can be conpleted within 60 electrical degrees. Transfer is initiated only
if both sources are within 2 Hz of nomi nal frequency and 70 percent or
nore of nominal voltage WManufacturer is to provide infornation regarding
what conditions a transfer cannot be acconplished.
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1[2.2

BY- PASS/ | SOLATI ON SW TCH (BP/ I S)

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 by-pass/isolation switches only where
the nature of the | oads make conti nuance of power
essential when the associated ATS switch is

di sconnected for repairs, preventive nmintenance, or
testing. Consult UFC 4-510-01 Design: Mlitary

Medi cal Facilities and UFC 3-540-01 Engi ne-Driven
Cenerator Systens for Prine and Standby Power
Applications for when a by-pass/isolation swtches
for automatic transfer switches to be provided.

Del ete reference to generator starting where a
generator is not used as alternate source.

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

I ncl ude non-1oad-break by-pass/isolation switches for the indicated
automatic transfer switches. Designs which disconnect or interrupt the
| oad when bypassing are not acceptable. Include the follow ng features
for each conbi ned by-pass/isolation switch and automatic transfer switch

a.

Bypass/isolation switch (BP/IS) and associ ated ATS are to be nmade by
t he sane manufacturer and rmust be conpletely interconnected and tested
at factory and at project site as specified.

ATS is to be manufactured, listed and tested in accordance with

par agr aph AUTOVATI C TRANSFER SWTCH. BP/IS switch current, voltage,
closing, and short-circuit withstand closing ratings are to be equa

or exceed conparable ratings specified for ATS and have the sane phase
arrangenent and nunber of poles.

Provi de externally operated and arranged sel ector switch or handle so
designed and constructed not to stop in an internediate or neutra
position during operation and that one person can safely bypass the
ATS. Acconplish isolation of the ATS externally by one person

Bypass and i sol ati on handl es nmust be permanently affixed and operabl e
wi t hout opening the enclosure door. Provide interlocks that ensure
ATS is disconnected fromsource and |load during isolation. Interlocks
prevent ATS operation, except for testing and mai ntenance, while
isolated. BP/1S operation is to be acconplished w thout disconnecting
switch | oad term nal conductors. Equi pment which require separate
tool s, keys, or other devices to operate the bypass/isolation
mechani sm whi ch may not be present during an energency is not
accept abl e.

Provi de drawout transfer switch that provides physical separation from
bypass switch and |ive parts and accessibility for testing and
nmai nt enance operation.

Provi de contacts that have the sane contact tenperature that do not
exceed those of the ATS contacts when carrying rated | oad. Provide
contacts as specified for associated ATS, including provisions for

i nspection of contacts wi thout disassenbly of BP/1S or renoval of
entire contact enclosure. Provi de manufacturer instructions for
determ ning contact integrity in order To facilitate mai ntenance.

The ATS controls remain functional with the ATS isolated or in bypass

node to permit nonitoring of the normal power source [and autonatic
starting of the generator in the event of a |oss of the normal power
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source]. In the isolated node, the bypass section is capabl e of
functioning as a nanual transfer to transfer the | oad to either power
source for maintenane purposes or when autonmatic control has fail ed.
Equi prent that requires automatic controls to be functional to operate
the bypass switch is not acceptable.. The ATS can be conpletely
renoved fromthe enclosure, if required for naintenance or repair
whi |l e the bypass section continues to power the | oad.

h. Construct Bypass/isolation switch for convenient renpval of parts from
front of switch enclosure without renoval of other parts or
di sconnecti on of external power conductors.

i. Achieve |load by-pass to the source with no load interruption
Bypass/i sol ati on equi prent that breaks the load is not accpetal be.

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: Optional operational itens. Chose those
required for project. Drawout bypass is normally
avai | abl e on those with 150 anp or greater ratings.

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

[ j. Provide drawout bypass switch that provides physical separation from
ATS and live parts and accessibility for testing and mai nt enance
operation. [Provide autonmatic shutters that closed to isolate the
bus.]

][k. Provide a neans to ensure the switch is transferred to the alternate
or energency power source when normal power source becomes unavail abl e.

12.2.1 Mar ki ngs

Mark isol ati on handl e positions with engraved plates or other approved
means to indicate position or operating condition of associated ATS, as
foll ows:

a. Provide an indication that shows that BP/IS section is providing power
to the | oad.

b. Provide indication of ATS isolation/test position.

c. Provide suitable control labels and instruction signs describing
operating instructions.

d. Indicating |lanps or LCD screen for indicating that shows the source
avail ability, bypass switch position, transfer switch position, and
i solation handle position. |If indicating lights are used, provide a
| anp test button that turns the indicating lights on, but does not
cause any function to take place.

2.2.2 | nt er connecti on
I nterconnect BP/IS and associated ATS with suitably sized copper bus bars
silver-plated at each connection point, and braced to w thstand nagnetic
and thernmal forces created at withstand current rating specified for
associ ated ATS.

12.3 ENCLOSURE

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
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NOTE: Designer must provide normal power source to
ATS when speci fying encl osure heater

If ATS assenbly is provided, equipnent should be
installed in free-standing, floor-npunted encl osure
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 components be nounted in separate sw tchboard,
swi tchgear, nmotor control center, or other

encl osure. Investigate conditions and options and
speci fy accordingly.

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

Provi de an encl osure that neets the foll ow ng:
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NOTE: The option on providing screened and filtered
i ntake and exhaust vents are not avail abl e by al
manuf acturer, even by an option. Choose only if
required by the site conditions for the ATS.

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

a. Provide ATS and accessories in a [free-standing,
floor-nounted] [wal | -nmounted], [ventilated][unventilated] NEVA 250,
Type [1][3RI[3RX][4][4X][12], snooth sheet netal enclosure constructed
in accordance with applicable requirenments of NEVMA | CS 6, UL 508,

UL 1066, and UL 1008. [Provide screened and filtered intake vents.
Provi de screened exhaust vents.] [Provide door with suitabl e hinges,
| ocking handl e | atch, and gasketed janmb.] Provide at |east No. 14
net al gauge.

b. Factory wiring within enclosure and field wiring termnating within
encl osure must conply with NFPA 70. Provide wire that is permanently
tagged or nmarked near terminal at each end with wire number shown on
approved detail drawi ng, when wiring is not color coded. Conform
termnal block to NEMA ICS 4. Arrange terminals for entrance of
external conductors from[top and bottonj[top][botton] of enclosure as
shown. Main switch termnals, including neutral termnal if used,
nmust be pressure type suitable for term nation of external [copper]
[al um nun] conductors shown.

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: The option on a controlled heater is
typically only avail able on those units which
require a NEMA 3R or sinilar enclosure.
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[ c. Provide thernostatically controlled heater within enclosure to prevent
condensati on over tenperature range stipulated in paragraph SERVICE
CONDI TI ONS

12.3.1 Construction
Construct enclosure for ease of renoval and replacenent of ATS conponents

and control devices fromfront w thout disconnection of external power
conductors or renoval or disassenbly of major conponents.
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2.

3.2 Cl eani ng and Pai nti ng

Protect both the inside and outside surfaces of an encl osure, including
nmeans for fastening against corrosion by enaneling, galvanizing, plating,
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
Provi de manufacturer's standard finish naterial, process, and col or that
is free fromruns, sags, peeling, or other defects. An enclosure marked
Type 1, 3R 4 or 12 is acceptable if there is no visible rust at the
conclusion of a salt spray (fog) test using the test method in ASTM B117,
enploying a 5 percent by weight, salt solution for 24 hours. Type 4X
encl osures are acceptable follow ng perfornmance of the above test with an
exposure time of 200 hours.

.3.3 Fiel d Fabricated Namepl at es

Naneplate is to conply with ASTM D709. Provide |ami nated plastic

nanepl ates for each equi pment encl osure as specified or as indicated on
the drawi ngs. Provide an inscription on each naneplate that identifies

t he nane of the equiprment, sources of power, calculated short circuit with
date and the location e.g. 'SWB-1 Electrical Room 103'. Provide

nanepl ates that are made of nelam ne plastic, 3 mr 0.125 inch thick, white
with [black]] ] center core. Provide the naneplate with a surface
that is matte finished and that has square corners.. Accurately align
lettering and engrave into the core. Provide naneplates that are at |east
25 by 65 mr 1.0 by 2.5 inches with a mininumlettering size of 6.35 mr

0. 25 inch high normal bl ock style.

[2.4 REMOTE ANNUNCI ATOR PANEL

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: This option is for a renote annunci at or

wi t hout any nmeans of control. |If this is required
do not choose the 'Renote annunciator Controller'.
There are two types of panels indicated: one is a
sinple panel with indicating lights and sw tches,
the other is a touchscreen panel. Touchscreen is

becom ng nore conmon.
E R R R

[Provide renpte annunciation with LED indicating |ights, an audi ble alarm
with silence switch as well as all appropriate labeling.][ or ]J[Provide a
renote annunci ator panel that utilizes a touchscreen human nachi ne

interface (HM). M nimum screen size is 175 m?7 inches.] The annunci at or

is to be configured to handle [1][2][ ] transfer switches. Provide a
surface mounted cabinet. Provide built-in power supply that accepts
ei ther 24 VDC or 120VAC or | ]. Provide communi cations nodule to

support monitoring of ATS. Module nust provide status, anal og paraneters,
event | ogs, equipnent settings, and configurations over enbedded webpage,
open protocol, and automated email while utilizing AES 128-bit

encryption. Provide a renpte annunciati on panel to annunciate the
follow ng conditions for the indicated transfer switch(es).

a. Sources available

b. Switch position

c. Switch in test node.
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d. Failure of conmunication |ink

1[2.5 REMOTE ANNUNCI ATOR AND CONTROL SYSTEM PANEL
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NOTE: This option is for a conbination renote
annunci ator and control systempanel. |If this is
chosen be sure to delete the previous 'Renote
Annunci ator Panel' option

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

Provide a renote annunci ator and control systemthat utilizes a
touchscreen hunan machine interface (HM) with the ability to renotely
nmoni tor and control nultiple transfer switches froma single panel

M ni mum screen size is 7 inchesl75 mr. Provide password protection and
date/tinme stanped al arm history. The controller is to have interna
battery backup. In the event of a communication |ink failure, the system
is to autonmatically revert to stand-al one, self-contained operation
Automatic transfer switch sensing, controlling or operating function is
not to depend on renote panel for proper operation. Provide a surface
nmount ed cabi net. Comunication is to be by a [ Modbus] RS-485 connection
The annunci ator controller is to be configured to monitor and contro
[11[2]1 ] transfer switches.

2.5.1 Moni t or
Moni tor the foll ow ng:
a. Sources available
b. Switch position
c. Switch in test node.
d. Overvoltage

e. Failure of conmmunication |ink.

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: Delete option if none of the sources are a
gener at or.

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

[ f. Engine test or exercise.

%.5.2 Al arm Scr een

Alarm for the foll ow ng conditions:
a. Alternate source closed

b. Undervol tage

c. Lockout.

2.5.3 Control Functions

Provide a neans to performthe follow ng functions fromthe controller
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[
]

an alarmsilence button in addition to nonitoring the followi ng itens:
a. Control of switch-test initiation.

b. Control of switch operation in either direction

c. Control of tine-delay bypass for transfer to normal source.

d. Control to perform an engine test.

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: This option can be beneficial to allow renmpte
changes, but it can also be a concern with the
security.

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

e. Provide a neans to renotely configure transfer switch controller
setpoints. The neans to performthese changes nmust be password
pr ot ect ed.

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 if a large systemand want to be able
to renotely control the various ATSs.

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

f. Manage up to eight (8) transfer switches froma single renote
annuni cat or and control pane

12.6 FACTORY TESTI NG

2.

Submit 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. Submt certified factory
and field test reports, within 14 days follow ng conpl etion of tests.
Provide reports that are certified and dated and that denonstrate that
tests were successfully conpleted prior to shipment of equiprent.

6.1 Prot ot ype Factory Testing

A prototype of specified ATSis to be factory tested in accordance with
UL 1008. In addition, performfactory tests on each ATS as foll ows:

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

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

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

e. FElectrical tests to verify conplete systemelectrical operation and to
set up tine delays and voltage sensing settings.

.6.2 Factory Test Reports

Provide three certified copies of factory test reports fromthe
manuf act urer.
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[2.7 FACTORY TESTI NG - MEDI CAL FACI LI TI ES

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 factory tests sequence listed belowis
required for Medical Facilities only. This testing
is nornmally above and beyond the standard factory
test perforned on an ATS.
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The factory tests for ATS and By-Pass/Isol ati on switches used in nmedica
facilities nust be conducted in the foll ow ng sequence:

a. Ceneral

b. Nornal

c. Overvoltage

d. Undervoltage

e. Overload

f. Endurance

g. Tenperature Rise

h. Dielectric Voltage-Wthstand

i. Contact Opening

j. Dielectric Voltage-Wthstand (Repeated)
k. Wthstand

. Instrunentation and Calibration of Hi gh Capacity
m d osing

n. Dielectric Voltage-Wthstand (Repeat ed)

0. Strength of Insulating Base and Support

] PART 3 EXECUTI ON

3.

3.

3.

1 | NSTALLATI ON

Installation nust conformto the requirenents of NFPA 70 and
manuf acturer's reconmendati on.

2 PREREQUI SI TES FOR FUNCTI ONAL ACCEPTANCE TESTI NG

Conpl etion of the following requirenents is mandatory prior to scheduling
functional acceptance tests for the automatic transfer switch

2.1 Per f ormance of Acceptance Checks and tests

Conpl ete as specified in paragraph entitled "Acceptance Checks and
Tests". The Acceptance Checks and Tests are to be acconplished by the
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Testing organi zati on as described in Section 26 08 00 APPARATUS | NSPECTI ON
AND TESTI NG

3.2.2 Manuf acturers O8M | nf or mati on

The manufacturers Q&M i nfornation required by the paragraph entitled
"SD- 10 Operation and Mai ntenance Data", is to be subnmitted to and approved
by the Contracting O ficer.

3.2.3 Test Equi prent

Ensure all test equi pnment and instrunents is on hand prior to scheduling
field tests, or subject to Contracting O ficer's approval, evidence mnust
be provided to show that arrangenents have been nade to have the necessary
equi prent and instrunents on site prior to field testing.

3.3 FI ELD QUALI TY CONTRCL
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NOTE: Use of 26 20 00 is only required on Navy
proj ects.

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

G ve Contracting Oficer 15 days notice of dates and tines schedul ed for
tests which require the presence of the Contracting Officer. The
Contracting O ficer will coordinate with the using activity and schedule a
time that will elimnate or minimze interruptions and interference with
the activity operations. The contractor is responsible for costs

associ ated with conducting tests outside of normal working hours and with
i ncorporating special arrangenents and procedures, including tenporary
power conditions. The contractor provides |abor, equi pnent, apparatus,

i ncluding test |oad, and consumabl es required for the specified tests.
Calibration of all measuring devices and indicating devices nmust be
certified. Provide the services of a qualified factory-trained

manuf acturer's representative to assist the contractor in installation and
start-up of the equi prment specified under this section. The
manufacturer's representative is to provide technical direction and
assistance to the contractor in general assenbly of the equipment,
connections and adjustnents, and testing of the assenbly conponents
contai ned herein. [Provide a test load that is a catal oged product in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM ] Perform
the following field tests in accordance with the nmanufacturer's
recomendati ons and include the follow ng visual and mechanica

i nspections and electrical tests, performed in accordance with NETA ATS.

3.3.1 Automatic Transfer Switch Acceptance Checks and Tests
a. Visual and Mechani cal | nspection

(1) Conpare equi prrent nanepl ate data with specifications and approved
shop draw ngs.

(2) Inspect physical and mechanical condition

(3) Confirmcorrect application of manufacturer's recomended
[ ubricants.

(4) Verify that manual transfer warnings are attached and visible.
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(5) Verify tightness of all control connections.

(6) Verify tightness of accessible bolted connections by calibrated
torque-w ench nethod. Thernographic survey is not required.

(7) Perform manual transfer operation.

(8) Verify positive nechanical interlocking between nornal and
al ternate sources.

b. Electrical Tests

(1) Measure contact-resistance. Correct values that exceed 500
m crohns and values for 1 pole deviating by nore than 50 percent
from ot her poles.

(2) Performinsul ati on-resi stance on each pol e, phase-to-phase and
phase-to-ground with switch cl osed, and across each open pole for
one mnute. Performtests in both source positions.

(3) Verify settings and operations of control devices.

(4) Calibrate and set all relays and tiners.

[ (5) Test ground-fault protective device.

13.3.2 Functi onal Acceptance Tests

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: Edit for the appropriate generator
specification, if the project has a generator

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

Functi onal Acceptance Tests nust be coordinated with Section 26 32 15.00
ENG NE- GENERATOR SET STATI ONARY 15-2500 KW W TH AUXI LI ARI ES. [ Funct i ona
Acceptance Test nust be coordinated with Section 21 30 00 FI RE PUWPS. ]
Include sinmulating power failure and denonstrating the foll ow ng
operations for each automatic transfer switch. Denonstrate in service
that the automatic transfer switches are in good operating condition, and
function not less than five tines.
a. Performautomatic transfer tests:

(1) Sinmulate |oss of normal/preferred power.

(2) Return to normal/preferred power.

(3) Sinmulate | oss of emergency/alternate power.

(4) Simulate all fornms of single-phase conditions.
b. Verify correct operation and timng of the follow ng functions:

(1) Normal source voltage-sensing rel ays.

(2) Engine start sequence.

(3) Time delay upon transfer
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13.3.3

(4) Alternate source voltage-sensing rel ays.

(5) Automatic transfer operation

(6) Interlocks and limt switch function

(7) Tinme delay and retransfer upon normal power restoration

(8) By-pass/isolation functional nodes and rel ated automatic transfer
swi tch operations.

I nfrared Scanni ng

After Substantial Conpletion, but not nore than 60 days after Fina
Acceptance, performan infrared scan of each switch. Renpve all access
panel s so joints and connections are accessible to portable scanner

a.

3.4

Fol | owup Infrared Scanning: Performan additional follow up infrared
scan of each switch 11 nonths after acceptance.

Instrument: Use an infrared scanning device designed to neasure
tenmperature or to detect significant deviations from nornmal val ues.
Provi de calibration record for device.

Record of Infrared Scanning: Prepare a certified report that
identifies switches checked and that describes scanning results.

I ncl ude notation of deficiencies detected, renedial action taken, and
observations after renedial action.

TRAI NI NG

Provide 4 hours of training to naintenance personnel on the proper
operation, maintenance and adjustnent of the automatic transfer switch.|
Coordinate this training with that of the generator equipment.]

-- End of Section --
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