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SECTI ON 26 36 23.00 20

AUTOVATI C TRANSFER SW TCHES
04/ 06
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NOTE: This gui de specification covers the
requirenents for automatic transfer swtches

i ntended for use in Energency Electrical Power
Systens neeting requirenments of NFPA 70, NFPA 99,
and M L- HDBK- 1191

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 Criteria 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
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NOTE: The foll owi ng system design requirenents
shal | be adhered to when providing automatic
transfer sw tches

1. Provi de four-pole transfer switches. The
neutral conductor for each source of supply,

i ncluding the neutral on separately derived systens,
shal |l be switched by the transfer switch

2. Do not install transfer switches on the supply
side of service equiprment. Wen the transfer switch
is to be located on the supply side of service

| oads, provide an independent service overcurrent
protection device on the supply side of the transfer
swit ch.
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3. Do not use open type transfer switches
installed in other equi pment such as switchboards,
or as part of the service equi pnent.
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NOTE: The followi ng information shall be shown on
t he project draw 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 autonmatic transfer switches to be
provi ded with By-pass/|solation Switches, when
appl i cabl e.

4. ldentify control type, i.e., UWility-CGenerator
Preferred Utility Source, or Generator-GCenerator,
for each automatic transfer switch

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

6. ldentify automatic transfer switches to be used

for fire punp service, when applicable.
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

PART 1 GENERAL

1.1 REFERENCES
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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 zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence 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 ficati on when you choose to reconcile

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

The publications listed below forma part of this specification to the
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1.

extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)
NETA ATS (2009) Standard for Acceptance Testing
Specifications for Electrical Power
Equi pnent and Systens
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2008; AMD 1 2008) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 1008 (1996; R 1997 thru 2008) Standard for
Transfer Sw tch Equi pnent

UL 508 (1999; R 1999 thru 2008) Standard for
I ndustrial Control Equi pnent

.2 RELATED REQUI REMENTS

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS, and Section
26 08 00 APPARATUS | NSPECTI ON AND TESTING apply to this section, with the
addi ti ons and nodi fications specified herein.

3 SUBM TTALS
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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 submttals
required for the project. Submttals should be kept
to the mininmumrequired for adequate quality control.

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 O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
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1.

1.

and NASA projects, or choose the second bracketed
itemfor Army projects.

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

CGovernment approval is required for submttals 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 subnmittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Automatic Transfer Switch Draw ngs; G
SD- 03 Product Data
Automatic Transfer Switches; G
SD-06 Test Reports
Accept ance Checks and Tests; G
Functi onal Acceptance Tests; G
SD-07 Certificates
Proof of Listing, G
SD-10 Operation and Mai ntenance Data
Automatic Transfer Sw tches, Data Package 5; G

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

4  QUALITY ASSURANCE
4.1 Proof of Listing

Submit proof of listing by UL 1008.

4.2 Automatic Transfer Switch Draw ngs
Drawi ngs shall include outline, arrangenent, and detail draw ngs. Detail
drawi ngs shall include manufacturer's nane and catal og nunber, electrical

ratings, total systemtransfer statenent, reduced normal supply voltage at
which transfer to the alternate supply is initiated, transfer delay tines,
short-circuit current rating, wiring diagram description of

i nterconnections, testing instructions, acceptable conductor type for
termnals, tightening torque for each wire connector, and other required
UL 1008 narkings.

PART 2 PRODUCTS

2.

1 AUTOVATI C TRANSFER SW TCHES

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Select the follow ng options for switches to
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be installed in facilities conplying with

M L- HDBK- 1191, DCD Medi cal and Dental Treatment
Facilities Design and Construction Guide: (a)
"Switches utilizing circuit breakers are not
acceptable”; (b) "Automatic Transfer Switches
provided with a by-pass/isolation switch shall be
nount ed on a drawout mnechani sm so that the autonatic

transfer switch can be renoved fromthe encl osure"
EIR IR R R R R I S I I IR I I I I I R R S b I IR I R I I I I R I I I I I I R R I S I b R I b I b I b b I b I b b I I b I b I b I

Provide four-pole, automatic transfer switches for use in enmergency systens
in accordance with UL 1008. Each automatic transfer switch shall be rated
for total systemtransfer and have the current and voltage ratings as
indicated. The rating of the switch shall be adequate for w thstanding the
effects of the indicated RM5 symmetrical fault current when protected by
the indicated overcurrent device w thout contact welding. The switch
operating nmechani smshall be electrically operated fromthe source to which
it is transferring, shall have quick-make, quick-break, |oad break
contacts, and shall be mechanically held in both positions. [Swtches
utilizing circuit breakers are not acceptable.] Non-fire punmp service
transfer switches shall have nmanual operating means provided for

mai nt enance and servicing accessible only by opening the encl osure.

[ Transfer switches for fire punp service shall have nanual operating neans
external ly operable w thout opening the enclosure.] The manual operating
neans shall affect the opening and closing of the switch contacts at the
same rate of speed as that caused by the automatic operation of the

switch. [Automatic transfer switches provided with by-pass/isolation
switches shall be nounted on a drawout mechani smso that the automatic
transfer switch can be renoved fromthe enclosure.] [The switch enclosure
shal |l conmply with UL 508, NEMA Type [1], [212],[___ ], and shall be equi pped
wi th an equi pnent ground | ug.]

[2.1.1 By- Pass/ | sol ati on Sw t ches

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

NOTE: I nclude by-pass/isolation switches only where
the nature of the | oads make continuance of power
essential when the associated ATS switch is

di sconnected for repairs, preventive maintenance, or
testing. Provide by-pass/isolation switches for
automatic transfer switches to be installed in
facilities conplying with M L-HDBK-1191, DOD Medica
and Dental treatment Facilities Design and
Construction Guide.

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

I ncl ude by-pass/isolation switches for the indicated automatic transfer
switches. Provide by-pass/isolation switches in accordance with UL 1008
that can be used to manually sel ect an avail abl e power source to feed | oad
circuits and to permt total isolation of the automatic transfer switch.
The by-pass/isolation switch shall be rated for total systemtransfer and
have the same current rating, voltage rating, nunber of poles, and

wi thstand and closing rating as the associated automatic transfer swtch.

1]2.1.2 Automatic Transfer Switch Controls

[2.1.2.1 Controls for Uility-Generator Automatic Transfer Switch

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: The foll owi ng paragraph is intended for use
when the automatic transfer switch is to be used for
transferring | oads to an energency generator upon

| oss of the normal (utility) source.

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

Provide all necessary controls to start the generator set upon | oss of the
normal (utility) source, transfer the load to the generator set upon
reaching rated voltage and frequency, re-transfer the | oad when the norma
(utility) source returns, and stop the generator set.

The switch shall include the follow ng control features.

a. Three-phase normal source voltage sensing circuit w th adjustable
dropout, 75-93 percent of nonminal, and pickup, 85-100 percent of
noni nal

b. Engine starting control contacts with adjustable conmmit-to-start del ay
circuit, 0.5-6.0 seconds.

c. Voltage/frequency sensing circuit, set for 80 percent of nomnal, for
enabling load transfer to enmergency source.

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: Provide transfer to enmergency source tinme
delay for the transfer switches requiring
del ayed- aut omati c operation

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

[d. Transfer to energency source tine delay for transfer switches as
i ndi cated, adjustable 0-5 nminutes.]

e. Re-transfer to normal source tine delay, adjustable 1-30 m nutes.

f. Programmabl e exerciser to allow autonatic starting of the generator set
and subsequent | oad transfer. Exercise periods shall be selectable for
1 to 24 hours per day for 0 to 7 days a week

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Wien the transferred | oad includes notors
(over 50 HP or over 5 HP without significant
resistive loads), select the follow ng option

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

[g. Adjustable tine delay transition or in-phase nmonitor feature for
indicated transfer switches to allow safe transfer of highly inductive
| oads between two non-synchroni zed sources. ]

1[2.1.2.2 Controls for CGenerator - Cenerator Source Automatic Transfer
Switch
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NOTE: The foll owi ng paragraph is intended for use
when a second automatic transfer switch is to be
used to select between two generators in a three
source (utility-generator-generator) system

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Provide all necessary controls to start both generator sets upon |oss of
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the normal utility source, transfer the load to the first generator set to
reach rated voltage and frequency, shutdown the second generator set upon
transferring the load to the first generator set, restarting and
transferring the load to the second generator if at any tine the first
generator set fails, re-transfer the | oad when the normal (utility) source

returns, and shut down the generator set. The switch shall include the
follow ng control features;

a. Engine starting control contacts.

b. Voltage/frequency sensing circuit, set for 80 percent of nom nal for
enabling load transfer to energency source.

c. Programmabl e exerciser time to allow automatic starting of the
generator sets and subsequent |oad transfer to each generator set.

Exercise periods shall be selectable for 1 to 24 hours per day for 0 to
7 days a week.

]1[2.1.2.3 Controls for Preferred Utility Source Automatic Transfer Switch

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: The foll owi ng paragraph is intended for use
when the automatic transfer switch is to be used for

sel ecting between two utility sources (preferred and
alternate).

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

Provide all the necessary controls to transfer the load to the alternate
utility source upon loss of the preferred utility source and re-transfer
the load to the preferred utility source when the preferred utility source
returns. The switch shall include the follow ng control features.

a. Three-phase preferred and alternate source voltage sensing circuit with
adj ust abl e dropout, 75-98 percent of nom nal, and pick-up, 85-100
percent of nom nal

b. Re-transfer to normal source tinme delay, adjustable 1-30 ninutes.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Wien the transferred | oad includes
not ors(over 50 HP or over 5 HP without significant
resistive | oads) select the follow ng option

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

[c. Adjustable tine delay transition or in-phase nmonitor feature for
indicated transfer switches to allow safe transfer of highly inductive
| oads between two non-synchroni zed sources. ]

][2.1.2.4 Controls for Fire Punp Service Automatic Transfer Sw tch

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: The following paragraph is intended for use
when the autonmatic transfer switch is to be used for
fire punp service

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Provide the follow ng additional controls features:

a. Phase reversal of the normal source shall initiate transfer to the
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energency/ al ternate source. ]
2.1.3 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
functi ons;

1. TEST - Sinulates | oss of nornal/preferred source system operation

2. NORMAL - Transfers systemto nornal/preferred source bypassing
re-transfer time del ay.

b. Lanps for indicating connected source and nornal/preferred source is
avai | abl e.

c. Auxiliary contacts for indicating connected source and nornal/preferred
source avail abl e.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Select option for preferred source sel ector
swi tch when specifying preferred utility source
automatic transfer sw tches

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

[d. Source selector switch with the follow ng positions and associ at ed
functions.

1. Source 1 - Selects Source 1 as the source to which the autonmatic
transfer switch will transfer if that source is avail abl e.

2. Source 2 - Selects source 2 as the source to which the automatic
transfer switch will transfer if that source is avail able.]

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

NOTE: Select the followi ng option when specifying

by- pass/i sol ati on sw tches.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

[e. Lanps for indicating that the by-pass/isolation switch is in the
"normal by-pass", "alternate by-pass", or "isolated" position

] PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall conformto the requirenents of NFPA 70 and
manuf acturer's recomrendati on.

3.2 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 autonmatic transfer switch.

3.2.1 Per f ormance of Acceptance Checks and tests

Conpl ete as specified in paragraph entitled "Acceptance Checks and Tests".
The Acceptance Checks and Tests shall be acconplished by the Testing
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3.

organi zation as described in Section 26 08 00 APPARATUS | NSPECTI ON AND
TESTI NG

.2.2 Manuf act urers O&M | nf or mati on

The manufacturers Q&M information required by the paragraph entitled "SD 10
Operation and Mai ntenance Data", shall have been subnitted to and approved
by the Contracting Oficer.

. 2.3 Test Equi prent

Al test equi prment and instrunents shall be on hand prior to scheduling
field tests, or subject to Contracting Officer's approval, evidence shal
be provided to show that arrangenments have been made to have the necessary
equi prent and instruments on site prior to field testing.

.3 FI ELD QUALI TY CONTRCL

G ve Contracting O ficer 15 days notice of dates and tines schedul ed for
tests which require the presence of the Contracting Oficer. The
Contracting Officer will coordinate with the using activity and schedule a
time that will elimnate or mninmze interruptions and interference with
the activity operations. The contractor shall be responsible for costs
associated with conducting tests outside of normal working hours and with
i ncorporating special arrangenments and procedures, including tenmporary
power conditions. The contractor shall provide |abor, equipnent,
apparatus, including test |oad, and consumables required for the specified
tests. Calibration of all neasuring devices and indicating devices shal
be certified. The test |oad shall be a catal oged product in accordance
with Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS
Performthe following field tests in accordance with the nmanufacturer's
recomrendat i ons and include the follow ng visual and mechanical inspections
and electrical tests, perforned in accordance with NETA ATS.

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

1. Conpare equi pment naneplate data with specifications and approved
shop draw ngs.

2. Inspect physical and nechani cal condition

3. Confirmcorrect application of manufacturer's recomrended
| ubricants.

4. Verify that manual transfer warnings are attached and vi sible.
5. Verify tightness of all control connections.

6. Verify tightness of accessible bolted connections by calibrated
torque-wench nethod. Thernographic survey is not required.

7. Perform nanual transfer operation

8. Verify positive nechanical interlocking between normal and
al ternate sources.

b. Electrical Tests
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3.

3.

2

Measur e contact-resi stance.

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

Verify settings and operations of control devices.

Calibrate and set all relays and tiners.

Functi onal Acceptance Tests

Functi onal Acceptance Tests shall[ be coordinated with Section

26 32 13.00 20 SINGLE OPERATI ON GENERATOR SETS and shal I ] include

simul ati ng power failure and denonstrating the follow ng operations for
each autonmatic transfer switch. Contractor shall show by denonstration in
service that the automatic transfer switches are in good operating
condition, and function not |ess than five tines.

a.

Perform automati ¢ transfer tests:

1

2.

3.

4.

Simul ate | oss of nornmal/preferred power.
Return to normal /preferred power.
Simul ate | oss of emergency power.

Sinmulate all fornms of single-phase conditions.

Verify correct operation and timng of the follow ng functions:

1

2.

Nor mal source vol tage-sensing rel ays.

Engi ne start sequence.

Ti me del ay upon transfer

Al ternate source vol tage-sensing rel ays.

Automati c transfer operation

Interlocks and linit switch function

Time delay and retransfer upon normal power restoration

-- End of Section --
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