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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  Rel i abi l i t y  Cent er ed Bui l di ng and 
Equi pment  Accept ance f or  Super st r uct ur es Per f or mance 
r equi r ement s ( br i dges,  cr anes,  t ower s,  l ocks,  
st or age t anks,  et c. ) .   The cont ent s uni ver sal l y 
appl y t o st r uct ur al  syst ems and may be ut i l i zed by 
ot her  or gani zat i ons,  i f  deemed benef i c i al .

Ref er  t o Sect i on 01 83 00. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR FACI LI TY SHELLS ( f oundat i ons,  
st r uct ur e,  wal l s,  openi ngs,  r oof s,  i nsul at i on and 
vapor  bar r i er  syst ems,  et c. ) .

Ref er  t o Sect i on 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS f or  HVAC and 
pl umbi ng syst ems.

Ref er  t o Sect i on 01 86 26. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR ELECTRI CAL SYSTEMS f or  f aci l i t y  
el ect r i cal  power  and di st r i but i on syst ems.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************
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PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

RCBEA GUIDE (2004) NASA Reliability Centered Building 
and Equipment Acceptance Guide

1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
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f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

 The " S"  c l assi f i cat i on i ndi cat es submi t t al s 
r equi r ed as pr oof  of  compl i ance f or  sust ai nabi l i t y  
Gui di ng Pr i nci pl es Val i dat i on or  Thi r d Par t y 
Cer t i f i cat i on and as descr i bed i n Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Material, Equipment, and Fixture Lists [; G[, [____]] ]

Quality Control Plan [; G[, [____]] ]

SD-02 Shop Drawings

Fabrication Drawings [; G[, [____]] ]

Layout Drawings [; G[, [____]] ]

SD-03 Product Data

Manufacturer's Catalog Data [; G[, [____]] ]

Specific Equipment Data [; G[, [____]] ]

Spare Parts List [; G[, [____]] ]

Warranty [; G[, [____]] ]

SD-04 Samples

Samples [; G[, [____]] ]

SD-06 Test Reports

Alignment (Laser preferred) [; G[, [____]] ]

Balance Test and Measurement [; G[, [____]] ]

Hydrostatic Test [; G[, [____]] ]

Infrared Thermography Test [; G[, [____]] ]

Mechanical Performance Test [; G[, [____]] ]
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Tank Integrity Test [; G[, [____]] ]

Ultrasonic (Airborne) Test [; G[, [____]] ]

Verification of Liquid Level [; G[, [____]] ]

Verification of Relief Devices [; G[, [____]] ]

Visual Inspection [; G[, [____]] ]

SD-07 Certificates

Certificates [; G[, [____]] ]

SD-08 Manufacturer's Instructions

Manufacturer's Instructions [; G[, [____]] ]

SD-10 Operation and Maintenance Data

Operations and Maintenance Manuals [; G[, [____]] ]

SD-11 Closeout Submittals

Acceptance Documentation [; G[, [____]] ]

Baseline Data Report [; G[, [____]] ]

1.3   QUALITY CONTROL

Submit a quality control plan outlining the intended methods of receiving, 
testing, and installing equipment and structural components.  Ensure that 
the plam meets the minimum testomg amd test equipment requirements 
specified in the RCBEA GUIDE.  To ensure that the results are accurate and 
consistent, use personnel who have been trained and certified in the 
appropriate acceptance testing PT&I technologies.  Submit the following as 
part of the quality control plan  for required acceptance testing:

a.  List of test equipment used, including the manufacturer, model number, 
calibration date, certificate of calibration, and serial number.

b.  Certificates showing the qualifications and certifications of test 
personnel.

1.4   WARRANTY

Submit a workmanship and performance warranty  directly to the Government 
for the work performed for a period at least [1][_____] years from the 
date of Government acceptance of the work.  Perform corrective action that 
becomes necessary because of defective materials and workmanship while the 
system is under warranty within [7][_____] calendar days of notification, 
unless additional time is approved by the Contracting Officer.  Failure to 
perform repairs within the specified period constitutes grounds for having 
the corrective action and repairs performed by others and billing the cost 
to the Contractor.  Provide a Contractor installation warranty that covers 
a period of at least [1][_____] year.
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PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

This guide specification establishes acceptance requirements to ensure 
that equipment and structural systems meet omstallation requiements and 
contain no identifiable defects that will shorten the design life of the 
equipment or structure.  These requirements use PT&I technologies and are 
essential elements in the Government's Reliability Centered Building and 
Equipment Acceptance (RCBEA) Program.

This guide specification is not intended to limit the inspection and 
acceptance process to the use of PT&I techniques.  This guide is intended 
to supplement comprehensive and detailed commissioning and quality control 
specifications.

2.2   PRODUCT DATA

Before starting work, submit material, equipment, and fixture lists  for 
equipment, structural components, materials, and fixtures planned for use 
to complete the job.  Include the item's description, quantity, 
manufacturer's style or catalog numbers, and specification and drawing 
reference numbers.  List the construction equipment to be used.

Provide product samples  for structural system components, including 
samples of [_____] [penetrations][, fasteners][, and finish color 
swatches], for the Contracting Officer's approval before starting work or 
ordering materials.  Size samples to clearly illustrate product features 
and characteristics.

2.2.1   Manufacturer's Product Data

Include manufacturer's standard catalog data, at least [5 weeks][_____] 
before the purchase or installation of a particular component, highlighted 
to show material, size, options, and equipment performance data charts and 
curves and in sufficent detail to demonstrate compliance with contract 
requirements.  Include the manufacturer's installation instructions and 
procedures.  If vibration isolation is specified for a component, include 
vibration isolator literature containing catalog cuts and certification 
that the isolation characteristics of the isolators provided meet the 
manufacturer's recommendations.  Submit product data for each specified 
component.

Submit fabrication drawings  for equipment and structural components.  
Ensure that drawings contain details on fabrication and assembly details 
to be performed in the factory.

Submit manufacturer's catalog data  for the following equipment and 
structural components:

[ a.  Cranes

][ b.  Structural components

][ c.  Tanks and storage tank pressurized

][ d.  Tanks and storage tank unpressurized

][ e.  Towers
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][ f.  [_____]

] 2.2.2   Certification Data

Submit certificates  for the equipment and structural components listed 
below showing conformance with test requirements and laboratory 
certifications.

[ a.  Cranes

][ b.  Structural components

][ c.  Tanks and storage tank pressurized

][ d.  Tanks and storage tank unpressurized

][ e.  Towers

] 2.2.3   Specific Equipment Data

Submit the following information for equipment and structural components 
listed below: location of installation, Identification number, date of 
installation (required or actual acceptance date), and reference drawing 
number.  Unless explicitly stated in the manufacturer's submitted 
literature, submit the following specific equipment data :

[ a.  Cranes

][ (1) Alignment (laser preferred)

][ (2) Balance Test and Measurement

][ (3) Mechanical Performance Test

][ b.  Tanks and storage tank pressurized

][ (1) Tank identification (type)

][ (2) Volume

][ (3) Hydrostatic Test

][ c.  Tanks and storage tank unpressurized

][ (1) Tank identification (storage solution type)

][ (2) Volume in U.S. gallons

][ (3) Hydrostatic Test

][ d.  Structural components

][ (1) Alignment (laser preferred)

][ (2) Infrared Thermography Test
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] 2.2.4   Extra Materials

Submit a spare parts list  with data for each item of material and 
equipment specified, after approval of detail drawings and at least 
[_____] months before the date of beneficial occupancy.  List parts and 
supplies, providing current unit prices and sources of supply, and list 
spare parts for 12 months of operation. List parts that the manufacturer 
recommends replacing after [1] [and] [_____] years of service.

PART 3   EXECUTION

3.1   EXAMINATION

Perform visual inspection  on the equipment and structural components 
listed below as instructed by the RCBEA GUIDE.  Correct abnormalities or 
defects.

[ a.  Cranes

][ b.  Structural components

][ c.  Tanks and storage tank pressurized

][ d.  Tanks and storage tank unpressurized

][ e.  Towers

] 3.2   INSTALLATION

Submit layout drawings  for installed equipment and structural components, 
including assembly drawings, manufacturer's instructions , installation 
details, and connection diagrams.

3.3   FIELD QUALITY CONTROL AND ACCEPTANCE TESTING

**************************************************************************
NOTE:   The accept ance cr i t er i a,  as def i ned i n t hi s 
speci f i cat i on,  may al so be used t o est abl i sh t he 
r equi r ed basel i nes f or  f ut ur e mai nt enance.

At  t he Gover nment ' s opt i on,  t he Gover nment  may el ect  
t o have accept ance t est i ng per f or med by Gover ment  or  
desi gnat ed t hi r d- par t y per sonnel  i nst ead of  t he 
Cont r act or .   Thi s opt i on can be exer ci sed on a 
case- by- case basi s.   Regar dl ess of  who per f or ms t he 
accept ance t est i ng,  t he Cont r act or ' s compl i ance wi t h 
t he r equi r ement s of  accept ance i s mandat or y.

**************************************************************************

Deliver equipment and services that meet the contract requirements and 
specifications.  Ensure that equipment is free of latent manufacturing and 
installation defects, and that acceptance criteria are met.  Perform 
acceptance testing using both traditional and PT&I technologies.  The 
Government will observe and monitor the acceptance testing, analysis, and 
documentation as part of the Government's Quality Assurance Program.  
Satisfactory completion of acceptance requirements is required to obtain 
Government approval and acceptance of the Contractor's work.
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3.3.1   Predictive Testing and Inspection Tests

**************************************************************************
NOTE:   Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
i nvol ves t he use of  accept ance and i nspect i on
t echni ques t hat  ar e noni nt r usi ve and nondest r uct i ve 
i n or der  t o avoi d i nt r oduci ng pr obl ems.   I t  al so 
i nvol ves t he use of  dat a col l ect i on devi ces,  dat a 
anal ysi s,  and comput er  dat abases t o st or e and t r end 
i nf or mat i on.   Typi cal  PT&I  t echnol ogi es used dur i ng 
equi pment  and st r uct ur al  component  accept ance 
i ncl ude:   i nf r ar ed t her mogr aphy,  ai r bor ne 
ul t r asoni cs,  i nt egr i t y t est i ng,  and ver i f i cat i on of  
l i qui d l evel s and r el i ef  devi ces.

The PT&I  t est s pr escr i bed i n t hi s sect i on ar e 
MANDATORY f or  al l  asset s and syst ems i dent i f i ed as 
Cr i t i cal ,  Conf i gur ed,  or  Mi ssi on- Essent i al .   Unl ess 
t he PT&I  t est  i s  desi gnat ed as " opt i onal , "  do not  
r emove t he r equi r ement  f r om t hi s speci f i cat i on.   I f  
t he syst em i s noncr i t i cal ,  nonconf i gur ed,  and not  
mi ssi on- essent i al ,  use sound engi neer i ng di scr et i on 
t o assess t he val ue of  addi ng t hese addi t i onal  t est  
and accept ance r equi r ement s.

Enhanced accept ance cr i t er i a may i ncr ease cont r act or  
cost ,  and t her ef or e cost .   I t  i s  not  t he i nt ent  of  
t hese accept ance cr i t er i a t o unnecessar i l y  dr i ve up 
t he cost  of  equi pment  i nst al l at i ons and cont r act or  
wor k.   I f  t he cost  of  t he added i nspect i ons and t he 
cost  of  enhanced equi pment  desi gns out wei gh t hei r  
per f or mance and l i f e- cycl e val ue,  t hen do not  use 
over l y r est r i ct i ve accept ance cr i t er i a.   The 
accept ance cr i t er i a shoul d def i ne t he “ mi ni mum”  
l i mi t s essent i al  f or  a hi gh- qual i t y i nst al l at i on.   
See t he RCBEA GUI DE f or  addi t i onal  i nf or mat i on 
r egar di ng cost  f easi bi l i t y  of  PT&I .

**************************************************************************

Perform the following PT&I tests in accordance with the requirements and 
criteria established in the RCBEA GUIDE.  Include test point locations in 
submitted reports.

a.  Perform alignment (laser preferred) for:

(1) Structural components

Perform an alignment survey/test of the structural components as 
part of the preoperational check for desired levelness, voids in 
components, or the presence of contact gaps.

b.  Perform Infrared Thermography Test for:

(1) Structural components

Perform a thermographic survey of the structural components 
infrared thermography as part of the preoperational check for 
voids in components or the presence of contact gaps.
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The Government may perform a thermographic survey on the installed 
structural components after [90] [_____] days of operation or [90] 
[_____] days from the installation acceptance date, but no later 
than one year from acceptance date.  If deficiencies are 
identified within the warranty period for the construction 
contract, correct defects at no additional cost to the Government.

c.  Perform Tank Integrity Test  for:

(1) Tanks and storage tank pressurized

(2) Tanks and storage tank unpressurized

d.  Perform Ultrasonic (Airborne) Test  for:

(1) Weldments [optional]

e.  Perform Verification of Liquid Level  for:

(1) Tanks and storage tank pressurized

(2) Tanks and storage tank unpressurized

f.  Perform Verification of Relief Devices  for:

(1) Tanks and storage tank pressurized

(2) Tanks and storage tank unpressurized

3.3.2   Baseline Data from Verification Testing

**************************************************************************
NOTE:   PT&I  dat a al l ows f or  ef f ect i ve pl anni ng and 
schedul i ng of  mai nt enance or  r epai r s so t hat  
consequences f r om f ai l ur e can be mi ni mi zed or  
el i mi nat ed.   For  PT&I  dat a t o be ef f ect i ve,  i ni t i al  
basel i ne dat a,  nor mal l y t aken at  i ncept i on,  i s  
needed f or  compar i sons and t r endi ng.   Fr om an 
equi pment  accept ance per spect i ve,  PT&I  t est i ng has 
become one of  t he most  ef f ect i ve met hods f or  t est i ng 
new and i n–ser vi ce equi pment  f or  hi dden def ect s.

Ensur i ng t hat  f aci l i t i es and equi pment  meet  
accept ance cr i t er i a and obt ai ni ng and document i ng 
cr i t i cal  basel i ne dat a i s ext r emel y i mpor t ant  dur i ng 
t he const r uct i on phase.   As RCM deci s i ons ar e made 
l at er  i n t he l i f e cycl e,  i t  becomes mor e di f f i cul t  
t o achi eve t he maxi mum possi bl e benef i t  f r om 
Rel i abi l i t y  Cent er ed Mai nt enance pr ogr ams.

**************************************************************************

After PT&I tests have been completed, submit a baseline data report  to the 
Contracting Officer.  Summarize performance data, set points, operating 
parameters and PT&I test results obtained for equipment and building 
systems.  Provide reports with a cover letter/sheet clearly marked with 
the System name, Date, and the words "[Preliminary] [Final] Test Report 
Data - Forward to the [Systems Engineer] [Condition Monitoring Office] 
[Predictive Testing Group] for inclusion in the Maintenance Information 
Database."
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3.4   OPERATIONS AND MAINTENANCE

Submit manufacturer's operations and maintenance manuals  for the following 
equipment:

[ a.  Cranes

][ b.  Tanks and storage tank pressurized

][ c.  Tanks and storage tank unpressurized

] Submit [six][_____] complete copies of operations and maintenance manuals 
[in bound  216 by 279  8-1/2 inch by 11 inch  booklets] [as electronic copies 
], listing step-by-step procedures required for system startup, operation, 
abnormal shutdown, emergency shutdown, and normal shutdown.  Include the 
manufacturer's name, model number, parts list, routine maintenance 
procedures, possible breakdowns and repairs, trouble shooting guide, and 
briefly describe items of equipment and basic operating features.  Include 
piping and equipment layouts and simplified wiring and control diagrams of 
the system as installed.  Where available, provide technical manuals in 
electronic format with Standard Graphics Markup Language.  When 
publications are provided in electronic format, only [two][_____] copies 
of the document are required.  Submit operations and maintenance manuals 
[30][_____] calendar days before testing equipment.

3.5   ACCEPTANCE DOCUMENTATION

Upon completion of the project and acceptance testing, the Contracting 
Officer will provide acceptance documentation  to the Contractor.  
Complete, sign, and date this documentation and submit the documentation 
to the Contracting Officer for processing and approval.

        -- End of Section --
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