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

USACE / NAVFAC / AFCEC / NASA UFGS- 26 35 44.00 20 (February 2018)

Preparing Activity: NAVFAC
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated April 2019

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

SECTI ON TABLE OF CONTENTS
DI VI SION 26 - ELECTRI CAL
SECTI ON 26 35 44.00 20
270 VDC SCLI D STATE GROUND POAER UNI' T

02/18

PART 1 GENERAL

REFERENCES
DEFI NI TI ONS
SUBM TTALS
QUALI TY ASSURANCE
Regul at ory Requirenents
St andard Products
2.1 Al ternative Qualifications
2.2 Mat eri al and Equi pnent Manuf acturing Date
270 VDC Converter Draw ngs
Qualifications O Manufacturer
Wor k Pl an
Routine Factory Test Plan
Speci al Factory Test Pl an
Per f ormance Test Pl an
UL Listing
.9.1 Currently Listed Products
.9.2 Proposed Listed Products
Routine Factory Tests Report
.11 Speci al Factory Tests Report
.12 PERFORMANCE TESTS REPORT
OPERATI ON AND MAI NTENANCE MANUALS
.1 Additions to Operation and Mi ntenance Manual s
.2 Prelimnary Operation and M ntenance Manual s
EXTRA MATERI AL
WARRANTY

Lol ol o
PRARWNER

PRrERREE
PRRPEARRARRREERS
PRhOO~NOURWARNR

=
o

P e -
NorrappPe
o1 o

>
4
N

PRCDUCTS

270 VDC CONVERTER

ELECTRI CAL CHARACTERI STI CS

I nput Vol tage

| nput Power Fact or

Surge Protection

I nrush Current

I nput Current Distortion

N

NESESESESISES
NISESESEN
O WwWNPEF

SECTI ON 26 35 44.00 20 Page 1



NN

NN

NN

.2.6 Ef ficiency

. 2.7 Acousti cal Noise

CABLE AND PLUG ASSEMBLY

1 Aircraft Servicing Connector

2 28 VDC I nterl ock

.3 Power Cabl e

ELECTRI CAL PERFORVANCE

OUTPUT STEADY- STATE CURRENT RATI NG
OUTPUT TRANSI ENT VOLTAGE RECOVERY TI ME AND THRESHOLDS
LOAD AND LI NE REGULATI ON

Rl PPLE AMPLI TUDE

OUTPUT CURRENT DEMAND RATES

10 DI STORTI ON SPECTRUM

11 OUTPUT TRANSI ENT RATI NG

12 OUTPUT LOAD FAULT

2.12.1 270 VDC Qut put

2.12.2 Power Source

2.12. 3 Overcurrent

2.12. 4 28 VDC Interl ock Cutput

w w o

©CONOURNNNWNN

.13 LI NE DROP COVPENSATI ON

2.13.1 270 VDC Power Source

2.13.2 Testing

2.13.3 28 VDC Interl ock Power Source
2.13. 4 Conpensation Levels

.14 SAFETY FUNCTI ONS

2.14. 1 270 VDC Power Source
2.14.2 270 VDC Cut put Connect or

.15 I NPUT/ QUTPUT DEVI CES
.16 PROTECTI VE FUNCTI ON COCRDI NATI ON

2.16.1 On-Aircraft Power

2.16.2 On-Aircraft Protective Function

2.16.3 On-Aircraft External Power Source (EPS) Unit
17 START- UP LOADI NG

18 BASELI NE LOADI NG

19 TYPI CAL PROFI LE LOADI NG

20 ENVI RONVENTAL RATI NG

21 MONI TORI NG AND CONTROL PANEL

2.21.1 Control s

2.21.2 I ndi cators

2.21.3 Digital Instrumentation
2.21.4 Al ar m Annunci at or
2.21.5 | nput/ Qut put Devi ces
2.21.6 Circuit Breaker

2.21.6.1 Input Circuit Breaker

2.21.6.2 Qut put Cont act or

2.21.6.3 Protective Function Requirenments
2.21.7 Built-in Test Equi pnent
2.21.8 Assenbly Construction

.22 SOURCE QUALI TY CONTROL

2.22.1 270 VDC Converter Test Schedul e
2.22.2 Routine Factory Tests
2.22.2.1 Load Test
2.22.3 SPECI AL FACTORY TESTS ( DESI GN TESTS)
2.22.3.1 Power Quality Tests
2.22.3.2 Ful | Load Tests
2.22.3.3 Conpl i ance Dat a

.23 MANUFACTURER S NAMEPLATE
.24 FI ELD FABRI CATED NAMEPLATES
.25 WARNI NG SI GNS

SECTI ON 26 35 44.00 20 Page 2



2.

26

PART 3

3.
3.

wwww
WWWWoUTAW®WLWWN -

COWRWWD DD

W~ ww

~

NPNDNDN

FACTORY APPLI ED FI NI SH
EXECUTI ON

| NSTALLATI ON
EQUI PVENT

.1 FI oor Mount ed

.2 G oundi ng

.3 Wring and Conduit

.4 Manuf acturer's Representative

FI ELD FABRI CATED NAMEPLATE MOUNTI NG

WARNI NG SI GN MOUNTI NG

FI ELD APPLI ED PAI NTI NG

FI ELD QUALI TY CONTROL

I nstruments

Per f ormance of Acceptance Checks and Tests
Initial Inspection and Tests

Per f or mance Tests

1 Prelimnary Qperation

2 Control and Protective Device Checks
3 Load Test

4  Automatic Line Drop Conpensation
Groundi ng System

Fol | ow-up Verification

DEMONSTRATI ON

OO AWNR
il

.1 I nstructing Governnent Personnel

End of Section Table of Contents --

SECTI ON 26 35 44.00 20 Page 3



kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

USACE / NAVFAC / AFCEC / NASA UFGS- 26 35 44.00 20 (February 2018)

Preparing Activity: NAVFAC
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated April 2019

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

SECTION 26 35 44.00 20

270 VDC SCLI D STATE GROUND POVNER UNI'T
02/18

NOTE: This guide specification covers the
requi renents for the procurenent, installation, and
testing of 270 VDC converters.

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

Rermove information and requirenents 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
submitted as a Criteria Change Request (CCR.

NOTE: These converters are used to supply 270 VDC
el ectrical power to aircraft in shore facility

envi ronnents. Typical applications include aircraft
operating in flight Iine conditions or in hangars,
avi oni cs shops, |aboratories, training buildings,
flight sinulators, and conputer roons. This
specification is not to be used for procurenent of
power converters installed on board aircraft or
ships. This specification is not intended for
nmedi um vol t age applications.
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NOTE: The follow ng information nust be shown on
t he project draw ngs:

1. Show location of all equipmrent.
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2. Provide functional block diagram single line
di agrans, power, and control wring interconnection
di agrams, wiring diagranms, conduit entry diagrans,

equi prent el evations, linmiting dinensions, and
equi pnment ratings which are not covered in the
specifications.

3. Design equiprment roonms w th working spaces as
requi red by NFPA 70. Provide ventilation for

equi prent roons based on converter conponents heat
| oad generated when operating at 100 percent | oad.
Provi de 60 Hz conveni ence receptacles.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Ensure that the 270 VDC distribution system
is properly coordinated including the ratings of the
power cables, ground cables, circuit breakers,
filters, rectifiers, and control equi pnent.
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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 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 will automatically
be 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.

ASTM | NTERNATI ONAL ( ASTM

ASTM D709 (2017) Standard Specification for
Lam nat ed Thernosetting Materials

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

| EEE 100 (2000; Archived) The Authoritative
Dictionary of |EEE Standards Terns
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| EEE 1159 (2009) Recommended Practice on Mnitoring
El ectric Power Quality

| EEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

| EEE C62.41.1 (2002; R 2008) Cuide on the Surges
Envi ronment in Low Vol tage (1000 V and
Less) AC Power Circuits

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

LOCKHEED NMARTI N CORPORATI ON (LM

2ZEU0004-0007 F-35 Ground Electrical Power Interface
5PTV6002-101 270 VDC 70 KW Ext ernal Power Pl ug/ Cabl e
JSFC1 2 Ext ernal Power Receptacle Specification

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (2018) Enclosures for Electrical Equiprent
(1000 Volts Maxi num

NEVA Z535. 4 (2011; R 2017) Product Safety Signs and
Labels

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; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

NFPA 70E (2018; TIA 18-1; TIA 81-2) Standard for
El ectrical Safety in the Wrkpl ace

U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-STD-704 (2004; Rev F; Notice 1 2008; Notice 2
2013) Aircraft Electric Power
Characteristics

UNDERWRI TERS LABORATORI ES (UL)

UL 1012 (2010; Reprint Apr 2016) UL Standard for
Safety Power Units Qther than O ass 2

UL 1449 (2014; Reprint Jul 2017) UL Standard for
Saf ety Surge Protective Devices

UL 489 (2016) UL Standard for Safety Ml ded-Case
Circuit Breakers, Ml ded-Case Sw tches and
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1.

1.

Circuit-Breaker Enclosures
2 DEFINITIONS
Unl ess ot herwi se specified or indicated, electrical and electronics terns
used in these specifications, and on the drawi ngs, nust be as defined in
| EEE 100.

3 SUBMITTALS

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

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a "G' to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the subnmittal 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.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated 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.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

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 with Section 01 33 29

SUSTAI NABI LI TY REPCRTI NG. Submit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:
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1.

1.

SD- 02 Shop Dr awi ngs

270 VDC Converter Drawings; ¢, [ 1]
SD- 03 Product Data

270 VDC Converter; C[, [___ 1]

Cabl e and Plug Assenbly; ¢, [___ 1]

SD-06 Test Reports

Wrk Plan; ¢, [ 1]

Routine Factory Test Plan; ¢, [___ 11
Special Factory Test Plan; ¢, [___ 1]
Perfornmance Test Plan; C[, [___ 1]
Test Schedule; ¢, [___ 1]

Routine Factory Tests; C[, [___ 1]
Special Factory Tests; ¢, [ 11

SD-07 Certificates
Qualifications of Manufacturer; G, [___ 1]
UL Listing; ¢, [ 1]

SD-09 Manufacturer's Field Reports

Initial Inspection and Tests; ¢, [___ 1]
Performance Tests; C[, [___ 1]
Training Syllabus; ¢, [___ 11

SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manuals; ¢, [___ 1]
Data Package 5; ¢, [___ 1]
4 QUALI TY ASSURANCE
4.1 Regul at ory Requirenents

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
meani ng, to nean the Contracting Oficer. Equipnment, materials,
installation, and wor kmanshi p nmust be in accordance with the mandatory and
advi sory provisions of NFPA 70 unl ess nore stringent requirenments are
specified or indicated.
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4.2 St andard Products

Provide material s and equi prent 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. Products nust have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
period nust include applications of equipnent and materials under simlar
circunstances and of simlar size. The product nust have been on sale on
the conmercial market through advertisenents, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
class of equipnent are required, these itens nust be products of a single
manuf act urer; however, the conponent parts of the itemneed not be the
products of the same manufacturer unless stated in this section

.4.2.1 Alternative Qualifications

Products having |l ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
furnished.

.4.2.2 Mat eri al and Equi pnent Manufacturing Date

Products nmanufactured nore than 3 years prior to date of delivery to site
must not be used, unless specified otherwi se.

. 4.3 270 VDC Converter Draw ngs

Furni sh scal ed drawi ngs of enclosure outline including front, top, side

vi ews, and overall dinensions. Provide external power and control wring
and cabl e connections. Provide single line, schematic, and wring

di agrans. Drawi ngs must include details of input and output circuit
breakers, contactors, rectifiers, surge protectors, and control devices.
Drawi ngs nust include conduit entry and exit |ocations. Draw ngs nust

i ndi cate adequate cl earance for operation, maintenance, and repl acenent of
operating equi pment devices. Submittals nust include the nanepl ate data,
size, and capacity.

4.4 Qualifications O Manufacturer

Subnmit a certification that the manufacturer has a mnimumof two (2)
years' experience in the design, manufacturing, and testing of a 270 VDC
Converter at the same or equivalent KWand voltage ratings for direct
connection to aircraft electrical |oads.

The certification nust state that the manufacturer is experienced in
manuf acturing and testing solid state 270 VDC Converters of an equival ent
or greater KWrating. Experience in manufacturing notor generator sets
does not qualify as equivalent. Experience in manufacturing portable
engi ne-driven 28VDC power units does not qualify as equivalent. The
manuf act urer must be experienced in producing units for installation in
per manent buil dings, in environnentally cl osed spaces, or in weatherproof
encl osures as applicable. The nmanufacturer nust furnish docunented
experience with converters in various environnmental conditions including
exterior flight line, hangar, and environnentally encl osed spaces w thin
buildings.
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.4.5 Wor k Pl an

Submit a witten schedul e of dates of routine and special factory tests,
installation, field tests, and operator training for the converter system
Furnish a list of instrumentation equipnent for factory and field test
reports.

.4.6 Routi ne Factory Test Plan

Submit 7 copies of test plans and procedures at |east 21 cal endar days
prior to the tests being conducted. Provide detailed description of test
procedures, including test equi pnent and setups, to be used to ensure the
GPU neets the perfornance specification and explain the test nethods to be
used. As a minimum the test procedures nust include the tests required
under the paragraph ROUTI NE FACTORY TESTS

4.7 Speci al Factory Test Pl an

Subnmit 7 copies of test plans and procedures with the Routine Factory Test
Plan. Provide detailed description of test procedures, including test
equi prrent and setups, used to ensure the converter neets the performance
specification and explain the test nethods used. As a mininum the test
procedures nust include the tests required under the paragraph SPECI AL
FACTORY TESTS

.4.8 Per f ormance Test Pl an

Submit 7 copies of test plans and procedures at |east 15 cal endar days
prior to the start of field tests. Provide detailed description and dates
and tinmes schedul ed for perfornmance of tests, and detail ed description of
test procedures, including test equipnent (list nmake and nodel and provide
functional description of the test instrunments and accessories) and setups
of the tests to be conducted to ensure the 270 VDC Converter neets the
performance specification. Explain the test nmethods to be used. As a

m nimum the test procedures nust include the tests required under the

par agraph FI ELD QUALI TY CONTROL. Test reports nust include power quality
measur enent data collected in accordance with | EEE 1159

.4.9 UL Listing

Submit with the initial submttal to verify qualification of manufacturer
270 VDC Converter nust be identified with a UL or nationally recognized
testing | aboratory (NRTL) |abel prior to shipping.

.4.9.1 Currently Listed Products

Submit UL or NRTL certification or UL file nunber for the actual 270 VDC
Converter to be shi pped.

.4.9.2 Proposed Listed Products

Submit UL or NRTL certification or UL file nunber for sane or simlar
rating or product size range of |ike design unit.

.4.10 Routi ne Factory Tests Report
Submit within 45 cal endar days after conpletion of tests. Receive approva

of test prior to shipping unit. Certify tests were conducted on each 270
VDC Converter in accordance with the requirenments set forth in paragraph

SECTION 26 35 44.00 20 Page 10



ROUTI NE FACTORY TESTS and certify converter satisfactorily operated within
specified linmts. Report nust include copies of the test procedures, test
data, and results.

.4.11 Speci al Factory Tests Report

Certify tests were conducted on a 270 VDC Converter of the sane design,
construction and KWand voltage rating to be provided and in accordance
with the requirenents set forth in paragraph SPECI AL FACTORY TEST and
certify 270 VDC Converter operated without nmal functioning within specified
limts. Report nust include copies of the test procedures, test data, and
results.

.4.12 PERFORMANCE TESTS REPORT

Submit report of test results as specified by paragraph FIELD QUALITY
CONTROL within 15 cal endar days after conpletion of tests. Certify tests
were conducted on each 270 VDC Converter in accordance with the paragraph
FI ELD QUALI TY CONTROL and certify converter satisfactorily operated within
specified linmts. Report nust include copies of the test procedures, test
data, and results.

.5  OPERATI ON AND MAI NTENANCE MANUALS

Subnmit 270 VDC Converter operation and nmai ntenance manual s i n accordance
with Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

.5.1 Additions to Operation and Mii ntenance Manual s

In addition to requirenents of Data Package 5, include the follow ng on the
actual 270 VDC Converter provided:

a. A "one-line diagram from service entrance to 270 VDC utilization panel
or point.

b. A weatherproof, tear-resistant plastic data sheet with operating
instructions for each unit including startup and shutdown procedures.

c. Routine and field acceptance test reports.

d. UL or NRTL certification or UL file nunber.

.5.2 Prelimnary Qperation and M ntenance Manual s

Prior to scheduling Field Performance Tests, 2 copies of a Preliminary
Operation and Mai nt enance Manual nust be subnitted to and approved by the
Contracting Oficer.

.6 EXTRA MATERI AL

Furni sh recormended manufacturer's spare parts |list and schedul e of prices
for each type of 270 VDC Converter and ot her equi pment specified in this
section. This list must include the foll ow ng:

a. Power sem -conductors.

b. Power filter capacitors.

c. Plug-in logic cards.

SECTION 26 35 44.00 20 Page 11



d. Qutput rectification nodul es.
e. Fuses.

f. Indicator |anp/LED

.7 WARRANTY

The equi pnent itens nmust be supported by service organi zati ons which are
reasonably convenient to the equipnent installation in order to render
satisfactory service to the equi pnrent on a regular and energency basis
during the warranty period of the contract.

PART 2 PRODUCTS

2.

2.

1 270 VDC CONVERTER

Provide a 270 VDC Converter consisting of nodul ar construction solid-state
components for [60][50] hertz (Hz) to 270 VDC conversion, input/output
devices, and ancillary control devices. The 270 VDC Converter mnust be a
standard product of the manufacturer and must be the nmanufacturer's |atest
design that conplies with the specification requirenents. The 270 VDC
Converters provided under this contract nust be products of the sane

manuf acturer. The unit nust have a cal cul ated MIBF exceedi ng 24, 000 hours
as cal cul ated when the 270 VDC Converter is provided with yearly servicing
and mai ntenance. The 270 VDC Converter nust be UL or third party listed to
comply with UL 1012. The 270 VDC Converter must have mnimum 12 pul se or
active input rectification circuit. Provide startup and shut down
instructions posted on the front of the unit using engraved plastic plate.
Provide a plastic encapsul ated schematic diagram attached to the inside of
the unit in clear view of maintenance personnel

.2 ELECTRI CAL CHARACTERI STI CS

2.1 | nput Vol t age

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Usi ng i nput vol tage other than 480 volts (US) or 380
volts (European) will increase the cost and wei ght
and decrease the efficiency of the Converter. The

i nput vol tage nmust be shown on the construction
drawings.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

[480Y/277][380Y/220)[___ ] V, three phase, four wire, grounded, [60][50]
Hz. Converter shall provide rated output voltage when input voltage is
varied plus or mnus [10][__ ] percent. Input neutral currents shall not
exceed [21][__ ] percent of any individual phase current at no | oad and
at full 1oad.

. 2.2 | nput Power Fact or

Bet ween 0.8 | agging and unity, under all conditions of steady state |ine
and | oad variations specified herein.

2.3 Surge Protection

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Select Location Category C for outdoor
| ocations only.
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The 270 VDC Converter nust be capabl e of sustaining an input surge
described in and tested in accordance with UL 1449, |EEE C62.41.1 and

| EEE C62.41.2, Location Category [B][C], and continue to operate with no
alarnms within the specified tol erance.

.2. 4 I nrush Current

The inrush current nust not exceed 100 percent of the rated full |oad input
current. Inrush current limtation is based on a 270 VDC Converter that
does not require a transforner at the input to the unit. Should the
contractor choose to provide a 270 VDC Converter with a transforner at the
input to the unit, the contractor is responsible for increasing the size of
the upstream feeder breaker(s) and increasing the size of conductors and
raceways in accordance with NFPA 70.

.2.5 I nput Current Distortion

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Whiere total connected converter load is a
smal | percentage (less than 40 percent) of the tota
connected facility |load, use 12 percent THD and 8
percent individual. For |arge converters, or where
total connected converter load is a significant
percentage of the total connected facility |oad, use
5 percent THD and 3 percent individual. For
installation in shipboard environnents, use 5
percent THD and 3 percent individual

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

I nput current Total Harnonic Distortion (THD) rust not exceed [12][5]
percent of the fundanental with nominal input voltage at full [ oad.

I ndi vi dual harnoni c content nmust not exceed [8][3] percent of the
fundamental.

.2.6 Efficiency

The 270 VDC Converter unit(s) nust have a mninumefficiency of 89 percent
at 50 percent |oad and 92 percent at 100 percent | oad.

2.7 Acousti cal Noise

Maxi mum cont i nuous acoustical noise |level nust be 72 dBa (A wei ghted scal e).
.3 CABLE AND PLUG ASSEMBLY

The 270 VDC performance requirenments specified herein nmust be met when
operating with the worst | oad conditions specified and inclusive of any 270
VDC out put cabl es over any defined | ength and characteristics.

The 270 VDC out put power built cables nust be constructed to neet the power
requirenents of this specification and to nminimze cross coupling,
especially to neet current demand rates as well as to ensure power

regul ation, ripple, distortion, and transient voltage recovery, as defined
herein, is not exceeded.
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2.

2.

3.1 Aircraft Servicing Connector

The aircraft servicing connector nust be integrally nolded on one end of
the cabl e and nmust be watertight. The connector nust engage with the
receptacle conformng to JSFC1 2.

.3.2 28 VDC Interl ock

The 28 VDC interlock power will be enabled when the 270 VDC power is
verified ok and safe to use. The sensing back of the 28 VDC interlock from
the aircraft indicates a proper connection of the receptacle. The 270 VDC
out put nust only be enabl ed when the 28 VDC interlock is present.

.3.3 Power Cabl e

The power cable interface and build nmust be per 5PTV6002-101 with the
foll owi ng highlighted design criteria:

a. The 270 VDC/ 28 VDC return nust be a twisted pair or simlar definition
to neet the performance needs.

b. The 28 VDC interl ock output positive will be on pin "1" and the wrap
around voltage on pin "2".

c. The 270 VDC and 28 VDC returns nust be tied together only on the
aircraft side of the on-aircraft external power receptacle.

d. Pins "3" and "4" nmust be internally connected within the cable
connector end to provide a "junper" for interlock control (<0.1 ohmns).

e. The contact section of the nolded aircraft servicing connector nust be
capabl e of being repaired in the field. The contact section rmust be a
one-pi ece, nolded, replacenent section or individually repl aceabl e pins
and a nol ded one-piece cover. Installation of the replacenent contact
section nust restore watertight integrity to the nolded aircraft
servicing connector. Repair nust not include replacenent of the entire
aircraft servicing connector.

The interface between the F-35 External Power receptacle must be per
2ZEU0004-0007 .

.4 ELECTRI CAL PERFORMANCE

The 270 VDC output nust be controlled to the voltage regul ation
requirenents within this docunment throughout all | oadings defined.

.5 QUTPUT STEADY- STATE CURRENT RATI NG

The power source nust be equi pped with outputs as follows:

a. 270 VDC Qutput (nmain power): 267 anmperes (72 kW steady-state at 270
VDC with overload/transient/profile |oad capability as specified herein.

b. 28 VDC Qutput (interlock power): 15 anperes (0.42 kW at 28 VDC with
transient capability as specified herein.

6 OQUTPUT TRANSI ENT VOLTAGE RECOVERY Tl ME AND THRESHCLDS

a. The 270 VDC output nust remain within the range of 220 to 330 VDC for
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any step |load change fromO to 54 kWload and from3 kWto the 150
percent overload capability as well as what is defined in the
definitions for the Start-up, Baseline and Profile [oading for either a
positive or negative 200 anperes/mllisecond current rate of change.

b. The 270 VDC out put nust begin recovery fromtheir worst case transient
excursion within 10 m|liseconds and nmust be recovered to within the
st eady-state operating range specified in paragraph LOAD AND LI NE
REGULATION within 40 nmilliseconds per ML-STD-704 for tine durations.

c. The 28 VDC interlock output must remain within a range of 26 to 40 VDC
under the worst case step change, under any |oad step change from 15 to
0 to 15 anperes, and during any defined 270 VDC | oadi ng conditions and
under any fault current condition that occurs. The voltage nust not
drop below 26 VDC for nore than 50 nicroseconds.

d. The 28 VDC interlock output nmust begin recovery fromtheir worst case
transient excursion within 15 mlliseconds and nust be recovered to
within the steady-state operating range specified in paragraph LOAD AND
LI NE REGULATION within 100 milliseconds per ML-STD- 704 for tine
durations.

LT LOAD AND LI NE REGULATI ON

The 270 VDC out put nust provide 270 VDC +/- 3 VDC under the worst case | oad
vari ations defined for the Start-up, Baseline and Profil e Loadi ngs
speci fied herein.

The 28 VDC interl ock output nust provide 28 VDC +1/-2 VDC under the worst

case conbination resistive or constant power |oad variations fromno-|oad
to full -1 oad.

. 8 Rl PPLE AMPLI TUDE

The 270 VDC output voltage ripple anplitude and distortion factor for the
Start-up, Baseline, and Profile Loading nust be as defined in Table 1.

Table 1: Normal Operating Characteristics

Characteristic Start-up and Basel i ne Loadi ng|Typical Profile Loading
Ri ppl e Amplitude 3.0Vpk-pk 12Vpk-pk
Di stortion Factor 0. 005 max 0. 015 max

The 28 VDC interlock output ripple anplitude must be as defined in
MIL-STD-704 , Table I V.

.9  QUTPUT CURRENT DEMAND RATES

The 270 VDC output nust renmain within the output transient voltage recovery
tinme in paragraph OUTPUT TRANSI ENT VOLTAGE RECOVERY Tl ME AND THRESHOLDS
while providing a nininmumcurrent demand (at the on-aircraft external power
receptacle) rate of 200 anperes/nillisecond.

The 28 VDC interlock output nust remain within the output transient voltage
recovery tinme in paragraph OUTPUT TRANSI ENT VOLTAGE RECOVERY TI ME AND
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THRESHOLDS whil e providing a mninumcurrent denand (at the on-aircraft
external power receptacle) rate of 60 anperes/nillisecond.

Both of these current demand rates will be met over any step load (from
no-load to full-load) and transient load in the |oading profiles.

.10 DI STORTI ON SPECTRUM

The 270 VDC output distortion spectrum nust neet the requirenents of
MIL-STD-704 Figure 18, inclusive of the fundamental voltage ripple
conmponent. The 270 VDC distortion factor nmust be as defined in Table 1
above. The 28 VDC interlock output distortion spectrum nust neet the
requi renents of MIL-STD-704 Figure 15. The 28 VDC distortion factor nust
meet the requirenments of MIL-STD-704 Table IV of 0.035 maxi mum

11 OQUTPUT TRANSI ENT RATI NG

Al'l power source outputs, 270 VDC and 28 VDC, nust have transient
capability as foll ows:

a. 150 percent of rated output for 5 seconds.

b. 200 percent of rated output for 1 second.

c. 250 percent of rated output for 50 mlliseconds.
.12 QUTPUT LQCAD FAULT

.12, 1 270 VDC CQut put

The 270 VDC output nust coordinate with the trip curve for a 120A contactor
per 2ZEUO0004-0007 Figure 5. This is to ensure that the 120A contactor wll
trip prior to the external power source output going off-line due to
overcurrent or undervoltage.

.12.2 Power Source

Upon a short between the aircraft receptacle and aircraft structure the
power source nust linmit the current source on the 270 VDC supply. The
power source must limt average current to 480 anperes by detecting the
short circuit and nmaintaining a current threshold regardl ess of the
resistance in the current path for a mininmumof tinme duration so that the
worst case fault duration is cleared by the aircraft 120 anperes
overcurrent device. |If the fault condition clears in less than the tine

al | oned per 2ZEU0004-0007 Figure 5, the power source nust recover to within
the steady-state operating range defined between 250-280 volts within 40

m | liseconds in accordance with tinme durations of MIL-STD-704 Figure 16 and
then settling out to the regul ated voltage | evels defined in paragraph LOAD
AND LI NE REGULATION within 10 m | i seconds.

.12.3 Overcurrent

During this 270 VDC overcurrent condition, as well as for any high di/dt

| oad or overload condition (e.g. overvoltage, overcurrent, undervoltage,
ripple), the 28 VDC interlock power output rmust not be disrupted and power
quality nust remain as defined in paragraph LOAD AND LI NE REGULATI ON
throughout the fault isolation event.

SECTION 26 35 44.00 20 Page 16



.12.4 28 VDC Interlock Qutput

The 28 VDC interl ock output mnmust provide an | %t protective function to
protect a 16 gauge wire during an overcurrent condition

.13 LI NE DROP COWMPENSATI ON

.13.1 270 VDC Power Source

The 270 VDC power source nust have an automatic conpensation function on
the main 270 VDC output in order to maintain the mninumvoltage input
thresholds at the aircraft external power receptacle, effectively canceling
out the voltage drop in the 270 VDC out put cabl e.

.13.2 Testing

The manufacturer nust test the unit with different Iength cables with 25.5
meters 83.5 feet being the longest. |f the aircraft m ni mumvoltage
threshol ds are nmet then the LDC boost circuit can be a manual setting.
.13.3 28 VDC Interl ock Power Source

The 28 VDC interl ock power source rmust have an automatic |ine drop
compensation function.

.13.4 Conpensation Levels

During this type of conpensation control, the level of current loading wll
be changing and may range fromthe mninumto maxi mum transi ent type of

| oadi ng, but the maxi mum voltage all owed nust be per paragraph OUTPUT
TRANSI ENT VOLTAGE RECOVERY Tl ME AND THRESHOLDS

.14 SAFETY FUNCTI ONS

.14.1 270 VDC Power Source

The 270 VDC power source internal 270 VDC buss nust autonatically discharge
to below 12 VDC with 2 seconds after the follow ng:

a. 270 VDC power source has been turned off.
b. Detection of systemfault.
.14.2 270 VDC Qut put Connect or

The 270 VDC nust be renoved fromthe output connector within 100
mlliseconds after one of the follow ng occurs:

a. Receiving a stop command.

b. Detection of a fault that results in a shut down condition

c. Loss of 28 VDC interlock power.

.15 I NPUT/ QUTPUT DEVI CES

The 270 VDC out put power contactors must be interlocked with the unit's

fault indicators/alarns and the 28 VDC interlock power circuit. \When the
28 VDC interl ock power source power line is "broken" (e.g. when the power
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cord is renoved fromthe aircraft receptacle), the 270 VDC out put power
source mnust be disabl ed.

The 270 VDC out put contactors nust be rated to handl e the power
requirenents within this specification and for nake/break operation into a
2,500 mcrofarads capacitance wi thout damage to 270 VDC Converter

2.16 PROTECTI VE FUNCTI ON COORDI NATI ON
2.16.1 On-Aircraft Power

Coordination with on-aircraft power quality unit protective functions nust
be net to ensure that the power source protective functions defined bel ow
are enabled prior to the on-aircraft protection

2.16.2 On-Aircraft Protective Function

On the aircraft, the unit which controls the external power provides power
quality nmonitoring protective functions for overvoltage, undervoltage,
voltage ripple and voltage reverse polarity. These protective functions,
if met, result in the unit not allow ng the external power source to be
connected to the aircraft. O if these conditions are nmet after
application, the on-aircraft contactor (which distributes the externa
power to the aircraft loads) will open in a tinely manner. The follow ng
is the definition of each on-aircraft protective function with tinme del ays
defined:

Table 2: Protective Function Devices

Protective Function Voltage Time Duration

Overvoltage 286 +/- 5 VDC with inverse N/A
delay with vol tage per
2ZEU0004-0007 Figure 6

Undervoltage 246 +/- 6 VDC for >0.500 second +/- 0.015
second

DC Ri ppl e >16.0 +2/- OVp-p for >3.985 seconds +/- 0.015
second

Reverse Polarity -12.0 +1/-0 VDC for >0.250 second +/- 0.015
second

2.16.3 On-Aircraft External Power Source (EPS) Unit

The external power source performance nust be net to not cause any of the
protective functions defined above to be "activated" with reference to the
on-aircraft external power source receptacle over all of the defined

| oadi ng requirenents defined within this specification

2.17 START- UP LOADI NG

The 270 VDC power source nust operate within the linmts specified herein
per paragraph OUTPUT TRANSI ENT VOLTAGE RECOVERY TI ME AND THRESHOLDS when
the following loads are applied a) 0 to 1,500 microfarads of capacitance in
parallel with O to 54 kWconstant power load or b) 0 to 54 kWresistive
load.
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The 270 VDC power source nust be designed to preclude inadvertent trips for
inrush currents caused by output |oad transients. Prevention of over
sensitivity to high di/dt or dv/dt loads will be taken into consideration
to prevent nuisance trips on start-up and during voltage transient

conditions.

The 28 VDC interl ock output nmust be able to source power to a ninimum of
100 mi crofarads equival ent input capacitive |oad w thout tripping.

.18 BASELI NE LOADI NG

For all baseline |oading conditions specified in this paragraph and
outlined in Table 3, the source nust neet the power quality in accordance
wi th paragraph ELECTRI CAL CHARACTERI STICS. The | oad type can be 100
percent resistive or 100 percent constant power or any conbination in
between.

The 270 VDC out put nust be designed to operate with a baseline load of 0 to
2,500 microfarads of capacitance in parallel with either of the follow ng
conditions listed in Table 3:

Tabl e 3: Baseline Load Conditions

Condition #1 Condi tion #2

(0 to 100 percent CONSTANT POWER (0 to 100 percent RESI STI VE POAER Loads)
Loads)

0to 72 kW 0to 72 kW

3 to 28 kWand an | PP start |oad of 3 to 28 kWand an IPP start |oad of 12 kW
12 kWfor 30 seconds. Followed by for 30 seconds. Followed by 250

250 milliseconds of parallel m | liseconds of parallel operation with
operation with the | PP source. the I PP source. (See 2ZEU0004-0007

(See 2ZEU0004-0007 Figures 12 and Figures 12 and 13.)

13)

* Baseline Load: O to 2,500 microfarads of capacitance in parallel with
(a) 0to 72 kWof constant power +150 percent overload for 5 seconds, +200
percent overload for 1 second and +250 percent overload for 50 milliseconds
whil e neeting the mnimumcurrent dermand rate of 200 anperes/nillisecond;
or (b) 0to 72 kWof resistive | oad +150 percent overload for 5 seconds,
+200 percent overload for 1 second and +250 percent overload for 50
mlliseconds while neeting the mninumcurrent demand rate of 200
amperes/millisecond.

The | PP power source is a bi-directional PWV power converter, which can
operate as an active load or as a power source. As an active |oad, the
power bridge is a standard configuration 3 phase full wave bridge inverter
topol ogy at a switching frequency of 20 KHz. As a power source, the power
bridge functions as an active rectifier to condition the power output and
its fundanental frequency is 1KHz.

The tinme duration fromwhen the IPP transitions froman active load to a

power source per 2ZEUO0004-0007 Figures 12 and 13 can range as short as 1
second to as long as 15 seconds.

SECTION 26 35 44.00 20 Page 19




The 28 VDC interl ock output nmust operate within the limts specified herein
when the following |oads are applied: 0 to 100 nicrofarads of capacitance
in parallel with either a resistive or constant power |load fromO to 15
anperes and with a 20 anmperes total |oad |evel duration of up to 250
m | liseconds while neeting the mninmumcurrent denand rate of 60
amperes/millisecond.

2.19 TYPI CAL PRCFI LE LOADI NG
For all profile and transient |oading conditions in this section, the power
quality will be nmet in accordance with this specification and per
2ZEU0004-0007 . The | oad type can be 100 percent resistive or 100 percent
constant power or any conbination in between. (See 2ZEUO0004-0007 Fi gures
8, 9, 10 and 11.)

2.20 ENVI RONVENTAL RATI NG

The 270 VDC Converter nust operate satisfactorily fromno load to rated
full load under the follow ng conditions:

a. Anbient tenperatures ranging from-20 degrees Cto 55 degrees C -4
degrees F to 131 degrees F.

b. Relative humdity 0 to 95 percent non-condensi ng.
c. Anmbient pressures fromsea level to 915 nmeters 3000 feet.

2.21 MONI TORI NG AND CONTROL PANEL
Provide 270 VDC Converter with a control panel that is equipped with the
followi ng controls, indicators, instrunentation, data |ogging, diagnostics,
and al arm functi ons.

2.21.1 Controls
a. Start/stop pushbutton.

b. Lanp/light emtting diode (LED) test - A push-to-test button or switch
to test indicator |anps/LEDs.

c. Alarmsilence - A switch that nust disable the audible alarm
d. Alarmreset - A pushbutton to silence audible al arns.
e. Emergency power off - A separate pushbutton for emergency power off.
f. Grcuit breaker.
g. Qutput contactor ON OFF.
h. CQutput voltage adjust.
2.21.2 Indicators

a. Input power available - Lanp/LED to indicate that the supply voltage is
available.

b. CQutput power On/OFf - Lanp/LED to indicate that the 270 VDC Converter
out put voltage is avail able.
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c. Systemalarm- Lanp/LED to indicate that a fault has been detected.
This indicator must be latched in the "ON' position whenever an alarm
condition described in paragraph ALARM ANNUNCI ATOR i s detected and nust
remain "ON' until the alarmreset pushbutton is pressed.

d. Indicating lanp/LED to indicate that the alarmsilence switch is in the
di sabl e position.

e. Audible alarm
f. Qutput contactor "ON'.

g. Aircraft interlock bypass - Lanp/LED to indicate that the Aircraft
Interl ock has been bypassed.

.21.3 Digital Instrunentation

Provi de one percent accuracy, mcroprocessor-based nmeter with a

si nul taneous three-line LCD display. Meter nust display elapsed tinme (in
hours). Meter nust display output voltage and output current for 270 VDC.

.21.4 Al ar m Annunci at or

The unit nust be capabl e of detecting and displaying the follow ng abnor nal
conditions:

a. |Input overvoltage.

b. I nput undervoltage.

c. CQutput undervoltage.

d. Qutput overvoltage.

e. CQutput overl oad.

f. Systemalarm

g. Control logic failure.

h. Over-tenperature.

i. Logic power supply failure.
.21.5 | nput / Qut put Devi ces

Provide fully-rated, UL approved devices for control of [60][50] Hz input
and DC output fromthe 270 VDC Converter.

.21.6 Circuit Breaker

Conformto requirements of UL 489.

.21.6.1 Input Circuit Breaker

Provi de 270 VDC Converter with a UL listed, three-pole input circuit

breaker as an integral part of the 270 VDC Converter. Breaker nust be
operable fromthe front of the 270 VDC Converter. Breaker nust have a
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short-circuit current rating of [25,000]][ ] anperes symmetrical m ni mum

.21.6.2 CQut put Cont act or

Provi de 270 VDC Converter output with an automatic magnetically-held
contactor with interlock circuit. Qutput contactor nust be of sufficient
capacity to handle rated | oad, overload, and avail able short circuit
current. Contactor nust open when any circuit identified in paragraph
PROTECTI VE FUNCTI ON REQUI REMENTS causes the systemto shut down. Qutput
contactor nust be electrically interlocked with OVOFF circuitry, so when
the 270 VDC Converter is shutdown, the contactor nust open i mediately and
remai n open.

.21.6.3 Protective Function Requirenents

Provide circuitry for the followi ng protective controls.

a. |Input undervoltage.

b. Input overvoltage.

c. Loss of phase.

d. Loss of input power.

e. Door interlock - Wen any access door is opened, the interl ock
circuitry must open the [60][50] Hz input device and DC out put device
and not allow the input or output device to close. For naintenance
pur poses, provide a bypass switch to defeat the interlock circuitry.

f. Qutput overvoltage - nust be in accordance with Table 2.

g. Qutput undervoltage - nmust be in accordance with Table 2.

h. CQutput overload - nmust be in accordance with Table 2.

i. 270 VDC Converter over tenperature protection

.21.7 Built-in Test Equi prent

270 VDC Converter mnust include built-in test equi pnent which nonitors both

primary circuits and protection circuits of the unit. Provide visua

indication to assist diagnosis of unit failures to a nodul ar |evel

Provi de visual indication of 270 VDC Converter status using cabinet nounted

light emitting diodes.

.21.8 Assenbly Construction

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

NOTE: Delete "louvers" when specifying NEMA Type 4X
and 12K encl osures.
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Provi de encl osures suitable for [indoor][outdoor][corrosive][direct

spray][ ] environments in accordance with NEMA 250, Type
[11[3]1[3RI[4X][12K]. Arrange to provide required[ |louvers,] cooling air,
entry and exit provisions for equipment within enclosures. Construct
unit(s) so that conponents, with the exception of control and nonitoring
conponents, are totally enclosed within the enclosure. Electronic circuits
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i ncluding power circuits nust be nodul ar construction readily accessible
for maintenance, repair and nodul e replacenent fromthe exterior of the
enclosure.[ For units installed outdoors or in corrosive environments,
electronic circuits nmust be enclosed in a seal ed el ectroni cs conpart nent
that is not provided with direct cooling ventilation or forced air
cooling.] Provide pernmanent identification tags for wiring. Uniquely
identify each wire. Use the sane identification systemin the wiring
diagrans in the Operation and Mi ntenance Manual. Encl osures nust be
pai nted i n accordance with paragraph FACTORY APPLI ED FI NI SH and as
specified herein. Provide each enclosure with a finish coat over a
substrate which has been provided with a rust inhibiting treatnent.|
Provide two finish coats for outdoor enclosures.]

2.22 SOURCE QUALI TY CONTROL
2.22.1 270 VDC Converter Test Schedul e

The Governnent reserves the right to witness tests. Provide 270 VDC
Converter test schedule for tests to be perforned at the manufacturer's
test facility. Subnmit required test schedule and |ocation, and notify the
Contracting Oficer 30 cal endar days before schedul ed test date. Notify
Contracting Oficer 15 cal endar days in advance of changes to schedul ed
date.

a. Test Instrunment Calibration.

(1) The manufacturer must have a calibration program which assures
that all applicable test instruments are maintained within rated
accuracy.

(2) The accuracy nmust be directly traceable to the National Institute
of Standards and Technol ogy.

(3) Instrunent calibration frequency schedul e must not exceed 12
nonths for both test floor instrunents and | eased specialty
equipment.

(4) Dated calibration |labels must be visible on all test equipnent.

(5) Calibrating standard nmust be of higher accuracy than that of the
i nstrument tested.

(6) Keep up-to-date records that indicate dates and test results of
instruments calibrated or tested. For instruments calibrated by
the manufacturer on a routine basis, in lieu of third party
calibration, include the follow ng:

(a) Maintain up-to-date instrument calibration instructions and
procedures for each test instrunent.

(b) Identify the third party/laboratory calibrated instrunent to
verify that calibrating standard is net.

2.22.2 Routi ne Factory Tests
Routine tests nmust be perfornmed by the nmanufacturer on each of the actua
270 VDC Converter(s) prepared for this project to ensure that the design

performance is maintained in production. Submit test reports, by serial
nunber and receive approval before delivery of equi pnent to the project
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site.

For tests which require full load, use the naneplate full |oad KWof the
unit being tested unless otherw se noted. Tests nust include the follow ng:

a. Input current and power factor: Operate 270 VDC Converter at | ow,
nom nal and high input voltage at full |oad. Measure and record i nput
vol tage, input power factor and input current in each phase.

b. CQutput voltage, output current and voltage regulation: Operate
converter at nom nal input voltage for

(1) 50 percent of rated capacity.
(2) 100 percent of rated capacity.
(3) 100 percent of rated capacity at | ow and hi gh input voltage.

(4) Operate for not less than 15 minutes at each test condition
above. Monitor and record output voltage, output current, output
vol tage ripple (peak-to-peak and distortion factor), at the
begi nni ng and end of each test condition. Monitor and record
output.

c. Burn-in Test: Before delivery, burn-in all units under full |oad
conditions for at |east 24 hours. Burn-in test nmust be perforned with
the 270 VDC Converter enclosure doors closed and all ventilation in the
final operating condition.

d. Automatic line drop conpensation: Qperate converter at nom nal voltage
at:

(1) No-I oad.

(2) 50 percent of rated capacity.

(3) 100 percent of rated capacity.
Loads shall be connected to the converter with the specified
aircraft power cable assenbly. No adjustnents to the converter
are allowed between load tests. Mnitor and record output voltage
at the load end of the cable. Verify specified perfornance of the
line drop conpensation

2.22.2.1 Load Test

Loads nust be connected to the 270 VDC Converter with the specified
aircraft power cable assenbly. Adjustnments to the 270 VDC Converter nust
be all owed between |load tests. Monitor and record output voltage at the
| oad end of the cable. Verify specified performance of the Iine drop
compensation as specified herein.

Provide the testing nethod, required instrunentation and test fixtures to
provi de conpliance data for the follow ng paraneters:

a. Load and Line regulation at 270 VDC.

b. Ripple anplitude.
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c. Qutput current denmands rates. - this is nore of a special test, and

nore of a test of the | oad bank than the 270VCDC unit

d. Distortion spectrum - this is nore of a special test

e. Qutput Transient Voltage Recovery Tinme and Threshol ds.

f. OQutput Load Fault.

g. Safety functions.

h. Protective Function Requirenents and Protective controls.

i. Controls, Test to ensure proper function of each control

j. Indicators. Test to ensure proper function of each indicator

k. Digital Instrunentation and Al arm annunciator. Test to ensure proper
function of each instrument and annunci at or

. Built-in Test Equipnent. Verify that design codes or test indicate the
correct function for a defective or non-operating device.

.22.3 SPECI AL FACTORY TESTS ( DESI GN TESTS)

Submit special factory test (design test) reports (conplete with test data,
expl anations, fornulas, and results), in the sanme submttal package as the
catal og data and draw ngs for each of the specified 270 VDC Converter(s).
Tests nust be certified and signed by a registered professional engineer.
Tests nust be on file based on a production nodel of 270 VDC Converter of
the sane design, construction and KWrating provided.

.22.3.1 Power Quality Tests
As an option, the manufacturer nmust test one unit at the tinme schedul ed for

routine tests, of each rating and size 270 VDC Converters to assure
conpliance with the specification. The tests nust include the follow ng:

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Sel ect Location Category C for outdoor
| ocations only.

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

a. Surge protection: Apply input surges in accordance with | EEE C62.41.1
and | EEE C62.41.2, Location Category [B][C] and nonitor output.
Conduct a mni mum of three consecutive successful tests on each unit
listed. Confirmthere is no interruption to the 270 VDC Converter
out put power and voltage stays within specified regulation tol erances.
Surge protection tests nust be applicable on all 270 VDC Converter
units utilizing sane surge protection device by manufacturer and part
nunber regardl ess of 270 VDC Converter KW size.

b. Inrush current: After applying power to the 270 VDC Converter, conduct
a mnimmof three inrush current tests at full load. Provide copies
of waveform and THD analysis in test report.

c. Input current distortion: Operate at nomi nal input voltage at ful
| oad. Measure and record the input current THD for the current in each
phase.

SECTION 26 35 44.00 20 Page 25



2.22.3.2 Full Load Tests

For tests which require full load, use the naneplate full |oad KWof the
unit being tested unless otherwi se noted. Tests nust include the follow ng:

a.

I nput current and power factor: Operate 270 VDC Converter at | ow,

nomi nal and high input voltage at full |oad. Measure and record input
vol tage, input power factor and input current in each phase and neutra
if the neutral conductor is connected to the converter input.

Qut put voltage and voltage regul ation: Operate converter at nom na
i nput voltage for:

(1) 50 percent of rated capacity.
(2) 100 percent of rated capacity.
(3) 100 percent of rated capacity at | ow and hi gh input voltage.

(4) Operate for not less than 15 minutes at each test condition
above. Monitor and record output voltage, output current, output
voltage ripple, at the beginning and end of each test condition
Monitor and record out put

Efficiency: Operate at nom nal input voltage at half |oad and ful
| oad. Measure and record input voltage, input current, input power
factor, output voltage, output current. Calculate the unit efficiency.

No | oad | osses: Qperate at no |load and noninal input voltage. Measure
and record input voltage, input current, input power, input power
factor, and output voltage.

Burn-in Test: Before delivery, burn-in all units under full | oad
conditions for at |least 24 hours by cycling units 6 hours "ON' under
full load conditions and 3 hours "OFF" at no | oad conditions for at

| east four 270 VDC Converter "ON' cycles. Burn-in test nust be
performed with the 270 VDC Converter enclosure doors closed and al
ventilation in the final operating condition

I ncl ude harnoni ¢ frequency spectrum anal ysis depi cti ng Harnoni c O der
and Harnonic Magnitude at the unit's input ternminals during full |oad
THD test in test reports.

Automatic |line drop conpensation: Qperate converter at nom nal voltage
at:

(1) No-I oad.
(2) 50 percent of rated capacity.
(3) 100 percent of rated capacity.

(4) Loads nust be connected to the 270 VDC Converter with the
specified aircraft power cable assenbly. No adjustnents to the
270 VvDC Converter mnust be all owed between load tests. NMonitor and
record output voltage at the | oad end of the cable. Verify
speci fied performance of the line drop conpensation as descri bed
i n paragraph OQUTPUT CURRENT DEMAND RATES
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2.22.3.3 Conpl i ance Dat a

Provide the testing nmethod, required instrunmentation and test fixtures
to provide conpliance data for the foll ow ng paraneters:

a. Load and Line regulation at 270 VDC.

b. Qutput transient rating.

c. Ripple anplitude.

d. CQutput current denmands rates.

e. Distortion spectrum

f. Qutput Transient Voltage Recovery Tine and Threshol ds.

g. Qutput Load Fault.

h. Safety functions.

i. Input/Qutput devices.

j. Protective Function Requirenents and Protective controls.
k. Start-up Loading.

| . Baseline Loading.

m Typical Profile Loading.

n. Controls, Test to ensure proper function of each control
0. Indicators. Test to ensure proper function of each indicator

p. Digital Instrunentation and Al arm annunciators. Test to ensure proper
function of each instrument and annunci at or

g. Built-in Test Equipnent. Verify that design codes or test indicate the
correct function for a defective or non-operating device.

2.23 MANUFACTURER S NAMEPLATE

Each item of equi pnent nust have a namepl ate bearing the manufacturer's
name, address, nodel nunber, and serial number securely affixed in a
conspi cuous place; the naneplate of the distributing agent will not be
acceptable.

2.24 FI ELD FABRI CATED NAMEPLATES
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NOTE: Use the follow ng paragraph where nanepl at es
are fabricated to identify specific equi pment

desi gnated on the drawi ngs. Provide note on

panel board schedules to indicate where red | abels
are required.
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ASTM D709. Provide | am nated plastic naneplates for each equi pnent

encl osure, relay, switch, and device; as specified or as indicated on the
drawi ngs. Each naneplate inscription nust identify the function and, when
applicable, the position. Naneplates nust be nelamine plastic, 3 mmO0.125
inch thick, white with [black] [___ ] center core.[ Provide red | am nated
plastic |l abel with white center core where indicated.] Surface nust be
matte finish. Corners nust be square. Accurately align lettering and
engrave into the core. M ninmumsize of nanepl ates nust be 25 by 65 mm one
by 2.5 inches. Lettering nmust be a nininmum of 6.35 mm 0.25 inch high
normal bl ock style.

.25  WARNI NG SI G\S

Provide warning signs for flash protection in accordance with NFPA 70E and
NEMA 7535.4 for the enclosures of electrical equipnment that are likely to
requi re examnation, adjustment, servicing, or maintenance while

energized. Provide field installed signs to warn qualified persons of
potential electric arc flash hazards when warning signs are not provided by
the manufacturer. The marking nust be clearly visible to qualified persons
bef ore exami nation, adjustment, servicing, or maintenance of the equi prent.

. 26 FACTORY APPLI ED FI NI SH

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

NOTE: This paragraph covers only the basic painting
requi renents for nost electrical equipnent. |nclude
any special finishes for high or |ow tenperatures
and corrosive atnospheres.

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

El ectrical equi pment nust have factory-applied painting systens which nust,
as a mininum neet the requirenents of NEMA 250 corrosion-resistance test
and the additional requirenments as specified herein. Interior and exterior
steel surfaces of equi pment encl osures nust be thoroughly cleaned and then
receive a rust-inhibitive phosphatizing or equivalent treatnent prior to
pai nting. Exterior surfaces nmust be free fromhol es, seans, dents, weld
mar ks, | oose scale or other inperfections. Interior surfaces nust receive
not | ess than one coat of corrosion-resisting paint in accordance with the
manufacturer's standard practice. Exterior surfaces nust be primed, filled
where necessary, and given not |ess than two coats baked enanmel with

sem gloss finish.[ Color nust be the manufacturer's standard color.]|

Equi pnent | ocated indoors nust be ANSI Light Gay,[ and equi pnent | ocated
outdoors nust be ANSI[ Light Gray][ Dark Gray]].] Provide manufacturer's
coatings for touch-up work and as specified in paragraph FI ELD APPLI ED
PAINTING.

PART 3 EXECUTI ON

3.

1 INSTALLATION

Install products to operate at 270 VDC in the same manner as specified in
ot her sections of this specification for products operating at [60][50] Hz,
unl ess indicated or specified otherwise. Electrical installations nust
conformto the requirenents of NFPA 70 and | EEE C2 and to manufacturer's
instructions and recommendati ons.
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.2 EQUIPMENT

2.1 FI oor Mount ed

Provi de proper floor nounting channels and install in accordance with the
manuf acturer's drawi ngs and instructions and as indicated. Align, |evel
and bolt or weld units to channels to allow easy w thdrawal or insertion of

renovabl e conponents and to pernit proper operation and mai nt enance of
equipment.

. 2.2 Grounding

I n accordance with NFPA 70 and as specified in Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM

.2.3 Wring and Conduit

I n accordance with NFPA 70 and as specified in Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM

.2.4 Manuf acturer's Representative

The manufacturer's representative nust place the systemin operation and
make necessary adjustnents to ensure optinum operation of the equi pnent.
The manufacturer's representative nmust have at |least 2 years of practica
experience in the installation and testing of 270 VDC Converter

.3 FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Provi de nunber, location, and |letter designation of naneplates as
i ndi cated. Fasten nanmeplates to the device with a m ni mum of two
sheet-netal screws or two rivets.

.4 WARNI NG SI GN MOUNTI NG

Provi de the nunber of signs required to be readable from each accessible
side. Space the signs in accordance with NFPA 70E

.5 FI ELD APPLI ED PAI NTI NG

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

NOTE: Use and coordi nate paint and coating
requirenents with Section 09 90 00 PAINTS AND

COATI NGS when provided in the job. Use the second
bracketed opti on when Section 09 90 00 PAINTS AND
COATINGS is not provided or when requirements are
beyond what is specified in Section 09 90 00 PAINTS
AND COATI NGS.

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

Paint electrical equipnment as required to match finish of adjacent surfaces
or to neet the indicated or specified safety criteria.[ Painting nust be
as specified in Section 09 90 00 PAI NTS AND COATINGS. ][ Wiere field

pai nting of enclosures is specified to match adjacent surfaces, to correct
damage to the manufacturer's factory applied coatings, or to neet the

i ndi cated or specified safety criteria, provide manufacturer's reconmended
coatings and apply in accordance to manufacturer's instructions.]
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3.6 FI ELD QUALI TY CONTROL
3.6.1 Instruments

Provide test instrunments capable of neasuring and recordi ng or displaying
test data at a higher resolution and greater accuracy than specified for
the 270 VDC Converter performance. The test instruments used in the field
tests must have current valid calibration stickers issued by an approved
calibration laboratory. Verify calibration and adjustnments of converter
instruments provided prior to field tests.

3.6.2 Per f ormance of Acceptance Checks and Tests
Performfield tests and conduct inspections. Provide |abor, equipnent
tests instruments, and incidentals required for the tests including |oad
banks, except the CGovernment will furnish electricity.

Performin accordance with the manufacturer's recomendati ons and i ncl ude
the follow ng visual and nechanical inspections and electrical tests.

3.6.3 Initial Inspection and Tests

a. Conpare equi pnent naneplate information with specifications and
approved shop draw ngs.

b. Inspect physical and mechanical condition

c. Inspect all bolted electrical connections for high resistance using
| owresi stance ohmeter, verifying tightness of accessible bolted
el ectrical connections by calibrated torque-wench nethod, or
perform ng thernographic survey.

d. Performspecific inspections and mechanical tests as recomended by
manufacturer.

e. Verify correct equi pnent groundi ng.

f. Performresistance neasurenents through all bolted connections wth
| owresi stance ohmeter, if applicable.

3.6.4 Per f or mance Tests

Since the units have been tested for specification
conpliance, and certification of that testing has
been accepted by the contracting officer, and the
unit (s) have been factory tested, and the factory
test report has been accepted by the contracting
officer, field testing will be Iinited as described
in this section of the specification
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Conduct 270 VDC Converter perfornmance tests under the supervision of the
manuf acturer's representative. Successfully conplete the prelimnary
operation, control and protective devices check prior to performng |oad
tests. If the 270 VDC Converter fails to operate within the specified
limts during any of the performance tests the Contractor must discontinue
the test and nust make necessary repairs to correct the failure and restart
testing of the 270 VDC Converter.

SECTION 26 35 44.00 20 Page 30



3.6.4.1 Prelim nary Operation

I nspect the 270 VDC Converter and nake adj ustnments necessary to assure
proper operation in accordance with the manufacturer's instructions.
Qperate 270 VDC Converter at 0, 25, 50, 75, and 100 percent of rated full

| oad. Measure and record the output voltage and current. Cal cul ate out put
vol tage regulation. Verify 270 VDC Converter is operating within specified
limts at each | oad |evel.

3.6.4.2 Control and Protective Devi ce Checks

Qperate each control, switch, input/output device that is capable of being
operated manually a nminimumof three times, denonstrating satisfactory
operation each tine. Performoperation test on each protective device to
ensure that devices functions properly. After each operation neasure and
record the 270 VDC Converter output voltage and current. Verify 270 VDC
Converter is operating within specified linmts as defined for controls and
out put devi ces.

3.6.4.3 Load Test

Qperate each unit continuously a mninmumof 2 hours at 100 percent rated

| oad. Measure and record the 270 VDC Converter output voltage and

current. Verify 270 VDC Converter is operating within specified linmts.
Load test nust be performed with the 270 VDC Converter doors closed and the
| oad connected to the 270 VDC Converter with specified aircraft cable
assembly.

3.6.4.4 Automati c Line Drop Conpensation

Conduct automatic |ine drop conpensation tests on each 270 VDC Converter
with the | oad connected to the 270 VDC Converter with the specified
aircraft power cable assenbly. Operate each 270 VDC Converter at no | oad,
50 percent and 100 percent of the rated capacity. No adjustnents to the
270 VDC Converter nust be all owed between | oad tests. Mnitor and record
output voltage at the |oad end of the cable. Verify specified performance
of the line drop conpensati on.

3.6.5 Groundi ng System
I nspect ground system for conpliance with contract plans and specifications.

3.6.6 Fol l ow-up Verification
Upon conpl etion of acceptance checks and tests, the Contractor nust show by
denmponstration in service that circuits and devices are in good operating
condition and properly performng the intended function. As an exception
to requirenents stated el sewhere in the contract, the Contracting Oficer
must be given 5 working days advance notice of the dates and tinmes of
checki ng and testing.

3.7 DEMONSTRATION

3.7. 1 I nstructing Governnent Personnel
Provide field training to Governnent personnel on the operation and

mai nt enance of the 270 VDC Converter provided. Provide field training 2
weeks prior to the schedul ed date for field acceptance tests. As a m ninum
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the training nust include 2 hours of instruction on the theory of operation
and 4 hours on the repair and nai ntenance of the 270 VDC Converter. The

i nstructor nust be approved by the manufacturer of the unit provided.
Submit training syllabus including each topic of training and a brief
outline of each topic to the Contracting Oficer at |east 4 weeks prior to
training for approval.

Trai ni ng nust be approved by the Contracting Officer at |east 2 weeks in
advance. The Governnment may record, video and audio, the training sessions
and use these recordings to train personnel on the operation and

mai nt enance of the 270 VDC Converter system Provide two copies of video
or audio tapes, if used in the training sessions, to the Contracting

Officer.

-- End of Section --
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