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SECTION 26 28 21.00 40

AUTOVATI C TRANSFER SW TCHES
05/17

NOTE: This guide specification covers the
requi renents for automatic transfer swtches for use
wi t h engi ne-generator sets for standby power.

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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PART 1 GENERAL

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

NOTE: If Section 26 00 00.00 20 BASI C ELECTRI CAL
MATERI ALS AND METHODS is not included in the project
specification, insert the applicable requirenments
therefrom and del ete the foll owi ng paragraph

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

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS applies to
work specified in this section

1.1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
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thi s paragraph by organi zation, designation, date,
and title.

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

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

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

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

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

RCBEA GUI DE (2004) NASA Reliability Centered Building
and Equi pnent Acceptance Gui de

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (2014) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NEMA I CS 10 Part 2 (2005) AC Transfer Equipnment, Part 2
Static AC Transfer Equi prment

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

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 1008 (2014) Transfer Sw tch Equi pnent
UL 508 (2018) UL Standard for Industrial Control
Equipment

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

m ni mum requi red for adequate quality control

A “G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
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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
submittal is sufficiently inportant or conplex in
context of the project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arnmy projects.
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CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Connection Diagrans; C[, [ 11
Fabrication Draw ngs; ¢, | 1]
Installation Drawi ngs; C[, | 1]
SD- 03 Product Data
Equi prent and Performance Data; C[, | 1]
Contacts; ([, | 1]
Indicating Lights; ¢, | 11

Terminal Board; G, [__ 1]
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Encl osures; C[, [__ 1]
SD- 06 Test Reports
Qualification Testing; ¢, [___ 1]
Qperation Tests; ¢, [___ 1]
SD-07 Certificates
Listing of Product Installations; ¢, [__ 1]
SD- 08 Manufacturer's Instructions
Manuf acturer's Instructions
1.3 QUALI TY CONTRCL
1.3.1 Product Installations
Submit listing of product installations for automatic transfer switches
showi ng the manufacturer has successfully manufactured automatic transfer
swi tches of the size specified for a mninmum period of 10 years. |Include
on the list, purchaser, address of installation, service organization, and

date of installation.

1.3.2 Predictive Testing and I nspection Technol ogy Requirenents

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

NOTE: The Predictive Testing and I nspection (PT&l)
tests prescribed in Section 01 86 26.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL
SYSTEMS are MANDATORY for all [NASA] | ] assets
and systens identified as Critical, Configured, or

M ssion Essential. |If the systemis non-critical
non- confi gured, and not ni ssion-essential, use sound
engi neering discretion to assess the value of adding
these test and acceptance requirenments. See Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR
ELECTRI CAL SYSTEMS for additional information
regardi ng cost feasibility of PT&l.

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

This section contains systens and equi prent conponents regul ated by NASA's
Reliability Centered Buil ding and Equi pnent Acceptance Program This
programrequires the use of Predictive Testing and I nspection (PT&)
technol ogies in conformance with the RCBEA GUI DE to ensure building

equi pnent and systens have been installed properly and contain no
identifiable defects that shorten the design life of a systemor its
components. Satisfactory conpletion of all acceptance requirenents is
necessary to obtain Government approval and acceptance of the Contractor's
work.

PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON

Provide an automatic transfer switch with a tinme-delay feature that is
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field-adjustable from2 to 30 mnutes. The switch delays the autonmatic
transfer back to normal power until the normal source voltage and frequency
reach at |east 95 percent of the rated voltage. However, if the emergency
power fails and the nornmal source is again available at 90 percent of the
rated vol tage, bypass the tine-delay circuitry, and transfer the | oad

i medi ately back to the normal source. Provide the capability for nanua
transfer in either direction. Operate sensing relays w thout contact
chatter or false response during voltage variations between dropout and
pickup.

Submit connection diagrans showi ng the relations and connecti ons of
contacts, indicating lights, and term nal board by show ng the genera
physical layout of all controls and the interconnection of one system (or
portion of system) with another.

Submit fabrication drawings for contacts, indicating lights, terninal board
encl osures, and accessories, consisting of fabrication and assenbly details
to be perforned in the factory.

Submit installation drawi ngs for automatic transfer equipnent in accordance
wi t h paragraph | NSTALLATI ON.

Subnmit equi pnent and performance data for automatic transfer equi pnent
including useful life, test, systemfunctional flows, safety features, and
mechani cal automated detail s.

.11 Per f or mance Requi renents
.1.1.1 Application

Provide an automatic transfer switch capable of transferring the |oad from
the normal power source to emergency power source, and from an emergency
source to the normal power source. Locate the switch where indicated
Provide a switch that is sol enoi d-operated, nechanically held,

doubl e-throw, rated for continuous duty, capable of transferring in 100
m | liseconds or |less, and confornmng to the applicable requirenents of

UL 1008 and NFPA 70, Article 700, except as herein nodified. Ensure that
the control and protective devices associated with automatic transfer
switches are in accordance with Section 26 05 70.00 40 H GH VOLTAGE
OVERCURRENT PROTECTI VE DEVI CES and Section 26 05 71.00 40 LOW VOLTAGE
OVERCURRENT PROTECTI VE DEVI CES

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

NOTE: Show required automatic transfer switch
anperage, voltage, and frequency ratings on the
drawings.

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

Provide an automatic transfer switch of the two-pole type for single-phase
application, and three-pole type for three-phase application. [Provide a
solid neutral conductor connection for neutral transfer fromthe nornal
source to the enmergency source.][Provide an additional swi tched neutra
pole.]

Ensure that the automatic transfer switch is capable of being placed in
either the normal or the energency position
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NOTE: Add to this specification or to the draw ngs
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the short-circuit withstand current rating of the
switch based on the cal cul ated short-circuit current
avail able at the switch location. Sanple: have the
switch withstand synmetrical three-phased short
circuits of [ ] anperes for a period of | ]
seconds w t hout dammge.

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

2.1.1.2 Operation

Moni tor the normal source voltage across phase |ines by sensing devices.

If the normal source voltage in phase drops to 90 percent or less for a
timed period, ensure that the automatic transfer switch starts the
emergency source and transfers the load to the enmergency source when

vol tage and frequency reach rated values; or, if the emergency source is
on, verify the voltage and frequency of the alternate source and transfer
the load to the alternate source. Field-adjust this tine period from1l to
30 seconds. Provide a voltage and frequency sensor relay to nonitor the
rated val ues on the energency side to prohibit transfer until the energency
source voltage and frequency reach at |east 95 percent of the required
rating. Provide phase failure protection, with a 65- to 70-percent drop
and a 92- to 95-percent voltage pickup rating.

.1.1.3 Sel f-Test Capability

Provide an automatic transfer switch with a control-circuit self-test
feature capable of verifying the proper operation of the switch contro
circuit without noving the main contactor or causing discontinuity of
service to the load. Include the follow ng characteristics in the
self-test circuit:

a. [A key-operated test switch that includes an auto, off, no-load engine
test and a load test position. |Include a white light to indicate that
the switch is in the off position.][Ensure that the transfer swtch
control l er includes a progranmabl e engi ne exerciser with the follow ng
selections: Disabled; 7-, 14- and 28-day intervals; and 15 m nutes
fixed time, load or no load with Failsafe.] Design the key-operated
switch to prevent renoval of the key while the switch is in the
sel f-test node.

OR

b. A power-failure simulator switch that renobves voltage fromthe
vol t age- sensi ng devi ces so that energency power activates the test
light.

.2 COMPONENTS
. 2.1 Contacts

Provide nmain contacts with a w ping-action silver alloy that, when rated
for operation at 50 anperes or greater, are protected agai nst arcing.
Ensure that auxiliary contacts and control transfer relay contacts have a
m ni mum conti nuous-current rating of not |ess than 10-anperes inductive at
120 volts ac. Provide the following for auxiliary contacts:

a. GCenerator-control contacts, normally open, that close on undervoltage

or loss of normal power as specified, remaining closed until transfer
back to nornmal power
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b. Energency-position contacts, nornmally open when the switch is in the
normal position, that close when the switch is in the energency position

C. An autonmatic transfer switch with a switched neutral. Ensure that the
switched neutral has: normal position contacts that are normally
cl osed when the switch is in the normal position and opens when the
switch is in the energency position. Ensure that the neutral pole is
fully rated and part of the main pole assenbly, so that it is sw tched
si mul taneously with the main bus contacts.

Use two-pol e auxiliary contacts.
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NOTE: Describe the automatic transfer switch
nounting | ocation, such as: on door of enclosure,
renote, or nounted externally on sw tchgear

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

Provide a test automatic transfer switch nounted [ ] with contacts

rated for operation at [ ] [10] anperes.

Provide an automatic transfer switch with overlapping neutral transfer
contacts in addition to the two- or three-pole nain bus contacts. Ensure
that normal and enmergency neutral contacts are connected together only
during the transfer and retransfer operation. Ensure contacts renain
connected only until the power source contacts close/open to transfer from
one source to the other. Ensure that the connection time of the

overl apping neutral transfer contacts does not exceed 100 milli seconds.

2.2.2 I ndicating Lights

Furni sh an automatic transfer switch with two indicating |anps: one |ight
to indicate that the switch is operating on nornmal power, and the other
light to indicate that the switch is operating on energency power. Fuse
each indicating circuit.

2.2.3 Term nal Board

Provi de a contactor automatic transfer switch ternminal board for internally
wired control devices, indicating lights, auxiliary contacts, and interna
control devices or auxiliary switches to a comobn output terninal board.
Wre the internal functions to facilitate renpte connections or nonitoring.

[2.2.4 M croprocessor Control Pane
Provide a control panel to direct the operation of the transfer swtch.
Connect the panel to the transfer switch with an interconnecting wring
harness. Include with the harness a disconnect plug for transfer switch
routine mai nt enance.

Encl ose the control panel with a protective cover and nount separately from
the transfer switch. Provide plug-in type interfacing rel ays.

12.2.5 Enclosures
Provide an automatic transfer switch enclosure wth solid, code-gage,

14- gage, minimum sheet nmetal, NEMA 250, Type 1, with the manufacturer's
standard fi nish.
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2.

2.

3  TESTS, | NSPECTI ONS, AND VERI FI CATI ONS
3.1 Qual i fication Testing

Provide test data for the furnished unit or an identical unit. Ensure
tests neet the general use requirenents of UL 508. Subject the conplete
automatic transfer switch to a test as outlined in NEMA ICS 10 Part 2. One
cycl e of operation tests under the UL 508 test requirements consists of a
transfer of load fromthe normal source to the energency source and
retransfer to the normal source. Test the switch operating tine and the
sense relay pickup and dropout tines.

PART 3 EXECUTI ON

3.

1 INSTALLATION

Install automatic transfer switches as indicated, and in accordance with
the manufacturer's instructions. Fully align and install wall-nobunted

encl osures at the indicated mounting height[ using a m ni mum of six MLO
3/8-inch bolts]. Do not use sheet netal screws or small machine screws.

.2 FI ELD QUALI TY CONTROL

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

NOTE: If the specified systemis identified as
critical, configured, or mission-essential, use
Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that |isted bel ow
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Perform PT& tests and provide subnittals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

Denonstrate the automatic transfer switch operates in accordance with the
specification requirenments in conjunction with the normal and emnergency
power sour ces.

-- End of Section --
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