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SECTION 01 86 12.07 40

RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTENS
02/ 18
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NOTE: This guide specification covers the
requirenents for Reliability Centered Building and
Equi pnent Acceptance for Mechanical systens. The
contents universally apply to nechani cal systens and
may be utilized by other organizations, if deemed
benefi ci al

Refer to Section 01 83 00.07 40 RELI ABILITY CENTERED
ACCEPTANCE FOR FACI LI TY SHELLS (foundati ons,
structure, walls, openings, roofs, insulation and
vapor barrier systens, etc.).

Refer to Section 01 83 13.07 40 RELI ABILITY CENTERED
ACCEPTANCE FOR SUPERSTRUCTURE PERFORMANCE

REQUI REMENTS for externally exposed structures such
as communi cation towers, launch facilities; and
partially open shelters such as those for fueling
chemi cal storage, as well as underground speci al
structures for explosives and ordi nance.

Refer to Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS for facility
el ectrical power and distribution systens.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format 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.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
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this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by 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 fication when you choose to reconcile

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

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

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

RCBEA GUI DE (2004) NASA Reliability Centered Buil di ng
and Equi pnent Acceptance Gui de

1.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnitta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
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Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO'" for Project Ofice. Codes
following the "G typically are not used for Navy,
Air Force, and NASA projects.

The "S" classification indicates subnmittals

requi red as proof of conpliance for sustainability
@Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.

Choose the first bracketed itemfor Navy, Air Force

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submttals
Quality Control Plan[; ¢, [__ 111
Material, Equiprment, and Fixture Lists[; G, [ 11]
SD- 02 Shop Drawi ngs
Connection Diagranms[; C, [___ 11]
Bearing Layout[; C[, [___ 111
Fabrication Drawings[; C[, [___ 111
Installation Drawings[; ¢, [___ ]]]
SD- 03 Product Data
Manuf acturer's Catalog Data[; G, [__ 111
Equi pment Foundation Data[; C, [__ 111
Specific Equi pnent Data[; C, [ 1]1]
Spare Parts List[; G, [___ 11]
Varranty[; G, [ 111
SD- 05 Design Data
Design Analysis and Calculations[; C, [___ 111

SD-06 Test Reports
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Alignment Test[; ¢, [ 111
Bal ancing Test[; C, [___ 111
Borescope Inspection Test[; G, [ 111
Code and Requirenents Verification Test[; G, [___ 11]
Cold Starting Test[; G, [___ 11]
Cool i ng System Evaluation Test[; G, [__ 1]1]
Ductwork Leakage Test[; C[, [___ ]]]
Exhaust Emissions Test[; C[, [__ 1]]
Flux Analysis Test[; G, [___ 111
Hi gh-Voltage Test[; G, [___ 111
Hydraulic Ol Test[; ¢, [___ 1]
Hydrostatic Test[; C[, [___ ]]]
I nfrared Thernography Test[; C[, [___ ]]]
I nsul ati on Power Factor Test[; C[, [___ 1]]
I nsul ation Resistance Test[; C[, [___ 111
Lubricating G Test[; ¢, [___ 111
Mechani cal Performance Test[; C[, [___ 111
Mtor Circuit Evaluation Test[; C[, [___ 111
Noi se Level Acceptance Test[; G, [ 111
Operational Fire Danper Test[; C, [__ 11]
Performance Test[; C[, [___ ]]]
Power/Qutput Test[; G, [___ 111
Ther nodynani ¢ Performance Test[; G, [ ]]]
Utrasonic (Airborne) Test[; ¢, [ 111
Utrasonic (Pulse) Test[; ¢, [___ 111
Vibration Analysis Test[; G, [___ 111
Varranty Test[; ¢, [ 111

SD-07 Certificates
Certificates[; C[, [___ ]]]

SD- 08 Manufacturer's | nstructions
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1

Manufacturer's Instructions[; C[, [ 111
SD-10 Operation and Mai ntenance Data
Qperations and Mai ntenance Manual s[; C[, [ 1711
SD- 11 d oseout Subnmittals
Record Drawi ngs[; C[, [__ 111
Acceptance Docunentation[; C, [ 111
3 QUALI TY CONTRCL
Submit a quality control plan outlining the intended nethods of receiving,
testing, and installing equiprment. Ensure that the plan nmeets the ni nimum
requi renents for test equipnent specified in the RCBEA GUI DE. Use
personnel who have been trained and certified in the appropriate
predictive testing and inspection (PT& ) technologies to ensure that the
results are accurate and consistent. Submt the followi ng as part of the

quality control plan for required acceptance testing:

a. List of test equipnent used, including the manufacturer, nodel nunber,
calibration date, certificate of calibration, and serial nunber.

b. Certificates showing the qualifications and certifications of test
per sonnel

.4 WARRANTY

Submit a workmanshi p and performance warranty to the Contracting Oficer
for the work perforned for a period not less than [1]] ] years from

t he date of Governnment acceptance of the work. Performcorrective action
t hat becones necessary because of defective materials and workmanship
while systemis under warranty within [7]] ] days of notification

unl ess additional tine is approved by the Contracting Officer. Failure to
performrepairs within the specified period constitutes grounds for having
the corrective action and repairs perforned by others and billing the cost
to the Contractor. Provide a contractor installation warranty that covers
a period of at least [1]] ] year.

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Thi s gui de specification establishes acceptance requirenents to ensure
bui | di ng equi prent and systens neet installation requirenments and contain
no identifiable defects that will shorten the design |life of the

equi pnment. These requirenents utilize use PT& technol ogies and are
essential elements in the Government's Reliability-Centered Buil ding and
Equi pnent Accept ance (RCBEA) Program

This gui de specification is not intended to limt the inspection and
acceptance process to the use of PT& techniques. This guide is intended
to suppl enent conprehensive and detail ed comm ssioning and quality control
speci fications.
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2.

[

1.1 Desi gn Requi renents

Submit applicabl e design analysis and cal cul ati ons for the equi pnent
listed bel ow

a. Blowers

][b. Boilers

][c. Conpressors

][d. Condensers

][e. Cranes

1[f. D esel engine

][g. Diesel generator

][ h. Gearboxes

1[i. Fans

1[j. Fluid piping

][ k. Heat exchangers

][l. Heat exchange cooling tower

][m HVAC ducts

][n. Material handling conveyor

][o. Mscellaneous safety wash

1[p. Mdtors

1lg. Punps

1[r. Valves

][s. Steamtraps

][t. Turbi ne expander

][u. Turbines, gas

][v. Turbines, steam

12.2 PRCDUCT DATA

Submit material, equipnent, and fixture lists for equiprment, materials,
and fixtures planned for use to conplete the job before starting work.
Include the item s description, quantity, nmanufacturer's style or catal og
nunbers, and specification and drawi ng reference nunbers. List
construction equi pnment to be used.
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2.

[

2.1 Manuf act urer Product Data

Submit fabrication drawi ngs for equi pment and specialties. Ensure that
drawi ngs contain details on fabrication and assenbly to be performed in
the factory.[ Show cutaway and sectional views in gearbox fabrication
dr awi ngs. ]

Submit nanufacturer's catal og data for equipnment |isted in paragraph
PRODUCT DATA section. Include manufacturer's standard catal og data, at

| east [5 weeks]]| ] before the purchase or installation of a particular
conponent, highlighted to show material, size, options, and equi pnent
performance data charts and curves in adequate detail to denobnstrate
conpliance with contract requirenments. Include the nmanufacturer's

i nstructions and procedures for installation. |If vibration isolation is
specified for a unit, include vibration isolator literature containing
catal og cuts and certification that the isolation characteristics of the
i sol ators provided nmeet the manufacturer's reconmendati ons. Submit
product data for each specified conponent.

Submit bearing |ayout drawi ngs detailing the type, size, and orientation
of bearings for equi pment containing bearings, including notors, punps,
fans, cranes, and gearboxes.

Submit nanufacturer product data for equipnment listed in the paragraph
PRODUCT DATA. Include plan dinmensions of foundations and relative

el evations, equi pnent wei ght and operating | oads, horizontal and vertica
| oads, horizontal and vertical clearances for installation, and the size
and | ocation of anchor bolts.

Submit nanufacturer's catal og data and equi pnent foundation data for the
foll owi ng equi pnent:

a. Blowers

][b. Boilers

][c. Conpressors

][d. Condensers

][e. Cranes

1[f. Diesel engine

][g. Diesel generator

][ h. Gearboxes

1[i. Fans

1[j. Fluid piping

][ k. Heat exchangers

][lI. Heat exchange cooling tower

][m VAC ducts

][n. Material handling conveyor
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][o. M scellaneous safety wash
1[p. Mdtors

1[g. Punps

1[r. Valves

][s. Steamtraps

][t. Turbine expander

][u. Turbines, gas

][v. Turbines, steam

12.2.2 Certification Data

Submit certificates for the equi pnent |isted bel ow, show ng conformance
with test requirements and | aboratory certifications.

[ a. Blowers

][b. Boilers

][c. Conpressors

][d. Condensers

][e. Cranes

1[f. D esel engine

][g. Diesel generator

][ h. Gearboxes

1[i. Fans

1[j. Fluid piping

][ k. Heat exchangers

][lI. Heat exchange cooling tower
][m HVAC ducts

][n. Material handling conveyor
][o. Mscellaneous safety wash
1[p. Mdtors

1lg. Punps

1[r. Valves

][s. Steamtraps
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I7t.
][ u.

1lv.
12.2.3

Tur bi ne expander

Tur bi nes, gas

Tur bi nes, steam

Speci fic Equi prent Data

Submit the following information for the equi pnent |isted bel ow

of install ation,

act ual

speci fic equi pnent data:

[ a.
11
11
11
11
11
11
11

11

1[b.
11
I[c.
11
11
11
11
11
11
11
11
11

Bl owers

(1) Blower type

(2) Nunber of rotating vanes

(3) Number of stationary vanes

(4) Rotating Speeds

(5) Nunber of belts (if belt-driven)

(6) Belt lengths — measured at the pitch line (if belt-driven)

(7) Dianeter of the drive sheave at the drive pitch line (if
bel t-driven)

(8) Dianeter of the driven sheave at the drive pitch line (if
bel t -dri ven)

Boi l ers

(1) Boiler type

Conpr essors

(1) Conpressor type

(2) Nunber of conpressor sections

(3) Number of bl ades per section

(4) Nunber of diffusers

(5) Nunber of gear teeth on drive gear

(6) Number of driven shafts

(7) Nunmber of gear teeth per driven shaft

(8) Rotating speed of each rotor

(9) Lubricating oil information, viscosity grade in |ISO units,

SAE classification and identification of additives

SECTION 01 86 12.07 40 Page 10
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I dentification nunber, date of installation (required or
acceptance date), and reference drawi ng nunber. Unless explicitly
stated in submitted manufacturer's literature,
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11

10d.

11

]1[e.

11
11
11
11

1[f.

11
11

Ilg.

11
11
11

1[h.

11
11
11
11
11
11
11

11

110

11
11

(10) Grease lubricant information, type of base stock, NLG nunber,
type and percent of thickener dropping point, and base oi
vi scosity range in SUS

Condensers

(1) Condenser type

Cranes

(1) Crane type, duty class and capacity

(2) Operating speeds

(3) Hoist lift

(4) Nunber of hoists per crane

Di esel engines

(1) Engine type

(2) Engi ne specifications

Di esel generator

(1) Engine type

(2) Cenerator type

(3) Engi ne specifications

Fans

(1) Fan type

(2) Nunber of rotating fan bl ades/vanes

(3) Number of stationary fan bl ades/vanes

(4) Rotating speeds

(5) Nunber of belts (if belt-driven)

(6) Belt lengths — nmeasured at the pitch line (if belt-driven)

(7) Dianeter of the drive sheave at the drive pitch line (if
bel t-driven)

(8) Dianeter of the driven sheave at the drive pitch line (if
bel t -dri ven)

Fl ui d pipi ng
(1) Pipe material

(2) Pipe size and schedul e
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1[j. Gearboxes

11 (1) Cearbox type

11 (2) Type of gear tooth

11 (3) Gear materi al

11 (4) Nunber of teeth on each gear
10 (5) Gear ratio

11 (6) Input and out put speeds

][ k. Heat exchangers

11 (1) Heat exchanger type
][lI. Heat exchange cooling tower
11 (1) Cooling tower identification (type)

][m HVAC ducts

11 (1) Type of duct installed
][n. Material handling conveyor
11 (1) Conveyor type

][o. Mscellaneous safety wash

11 (1) Type

1[p. Mdtors

11 (1) Mtor type

11 (2) Bearing information

11 (3) Frane size

11 (4) Motor class

11 (5) Full load and | ocked rotor current
11 (6) W nding resistance

11 (7) W nding inductance

11 (8) Cooling fan bl ades

11 (9) Nunber of rotor bars

11 (10) Nunber of stator slots
11 (11) SCR firing sequence
1[g. Punps
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11
11
11
11
11
11
11
11

11

I[s.

11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11

(1) Punp type

(2) Number of stages

(3) Nunber of vanes per stage

(4) Nunber of gear teeth on each punmp gear
(5) Type of inpeller or gear

(6) Rotating speed

(7) Nunmber of volutes

(8) Number of diffuser vanes

Steam traps

(1) Steamtrap type

Tur bi ne expanders

(1) Power turbine type

(2) Manufacturer/PT nodel nunber
(3) Major conponent |i st

(4) Nunber of turbine stages with speed, bl ades per each row
(5) Coupling type and information
(6) Basepl ate supports

(7) Lube oil system

(8) Exhaust system

(9) Control and data output systemns
(10) Vibration system

(11) Firel/gas/extinguishing system
(12) Water wash system

(13) Performance Test by the original equiprment manufacturer wth
custoner verification/1l-yr HR- Qutput

Tur bi ne, gas

(1) Gas turbine type

(2) Site design conditions

(3) Manufacturer/GI nmodel nunber

(4) Mpjor conponent |ist
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11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

11
11
11
11
11
11
11
11
11

11
11
11

(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)

Nunber of conpressor/turbines with speeds, blades per each row
Nunber of combustors and number of fuel nozzles per each combustor
Cear box, drive, turbine cycle descriptions
Fuel types along with conbustion systeminfo to control enissions
Basepl at e supports

Acousti c encl osure — noi se control

Air inlet information — with filtration details

Starting system

Lube oil system

Exhaust system

Control and data output systemns

Vi bration system

Enmer gency power systemalong with DC battery and controls info

Fi re/ gas/ exti ngui shing system

Wat er wash system

Performance Test Criteria by OEMwi th custoner verification/1l-yr.
HR/ Qut put Warranty

Tur bi ne, steam

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(9)
(10)

(11)

St eam t ur bi ne type

Desi gn conditions

Manuf act urer/ ST nodel nunber

Maj or conponent |i st

Pressure sections, turbines with speed, blades per each row
Beari ngs/ gear box, drive, turbine cycle descriptions

Basepl ate supports

Steam conditions at various |ocations — flow pressure/tenperature
— heat bal ance di agram

Lube oil system
Starting system energency power system

Control and data output systemns
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11 (12) Vibration system

11 (13) Fire/gas/extinguishing system

11 (14) Water wash system

][v. Valves

11 (1) Valve type

12.2.4 Extra Materials
Submit spare parts list data for each different itemof material and
equi prent specified, after approval of detail drawi ngs and at | east
[ ] months before the date of beneficial occupancy. List parts and
supplies, providing current unit prices and source of supply, and li st
spare parts list recommended for [12]] ] months of operation. List
parts that the nmanufacturer recommends replacing after [1] [and] | ]
years of service

PART 3 EXECUTI ON

3.1 EXAM NATI ON

Visually inspect the equipnent |listed below. Correct abnornalities or
defects as directed by the Contracting Oficer

[ a. Blowers

][b. Boilers

][c. Conpressors

][d. Condensers

][e. Cranes

1[f. Diesel engine

][g. Diesel generator

][ h. Gearboxes

1[i. Fans

1[j. Fluid piping

][ k. Heat exchangers

][lI. Heat exchange cooling tower
][m HVAC ducts

][n. Material handling conveyor
][o. Mscellaneous safety wash

1[p. Mdtors
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1lg. Punps

][r. Valves

][s. Steamtraps

][t. Turbine expander

][u. Turbines, gas

][v. Turbines, steam

13.2 | NSTALLATI ON

3.

Submit installation drawings for installed equipnent. Ensure that the
drawi ngs consi st of equi pnent |ayouts including assenbly, manufacturer's
instructions, installation details and el ectrical connection diagrans.
Ensure that layout and installation details include support structures,

pi pi ng, and rel ated system conponents. |nclude on the draw ngs
infornation required to denonstrate that the system has been coordi nat ed
and will function within the [HVAC] [ ] system and show the

rel ati onship of equi pnent to other parts of the work, including clearances
required for operation and mai nt enance.

Submit connection diagrans for equi pnent, pipes, valves and specialties,
i ndicating the relations and connections of devices and apparatus by
showi ng the general physical |ayout of controls, the interconnection of
one system (or portion of system) with another, and internal tubing,

Wi ring, and other devices.

Submit record drawi ngs at |east [14]] ] days after conpletion of

equi prent installation and acceptance testing. Update nechanical system
drawi ngs to reflect final record as-built conditions after related work is
conpl et ed.

3 FI ELD QUALI TY CONTROL AND ACCEPTANCE TESTI NG

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

NOTE: The acceptance criteria, as defined in this
specification, may al so be used to establish the
requi red baselines for future maintenance.

At the CGovernnent's option, the Governnent may el ect
not to have the Contractor perform acceptance
testing, but instead the acceptance testing may be
performed either by Governnent personnel or other
designated third-party personnel. This option can
be exercised on a case-by-case basis. Regardless of
who perfornms the acceptance testing, Contractor
conpliance with the requirenments of acceptance is
mandat ory.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Del i ver equi pnent and services that neet the contract requirenents and
specifications. The Governnent desires that such equi pnent be free of
| atent manufacturing and installation defects, and acceptance criteria is
defined to ensure, to the maxi num extent possible w thin econonic reason
that these criteria are net. Perform acceptance testing as defined in
this specification and the RCBEA GUI DE, using both traditional and PT&
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technol ogi es. The Governnment will observe and nonitor the acceptance
testing, analysis and docunmentation as part of the Governnent's Quality
Assurance Program Not until the requirenments of acceptance are met wll
t he equi pnent or facility be accepted by the Government.

3.3.1 Predi ctive Testing and | nspection

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

NOTE: Predictive Testing and | nspection (PT&l)

i nvol ves the use of acceptance and i nspection
techni ques that are nonintrusive and nondestructive
in order to avoid introducing problens. It also

i nvol ves the use of data collection devices, data
anal ysi s, and conputer databases to store and trend
i nformati on. Typical PT& technol ogies used during
equi prent accept ance include vibration analysis, oi
and hydraulic fluid analysis, tenperature

noni toring, airborne ultrasonics, electrical system
testing, and fluid fl ow and process anal ysi s.

The PT& tests prescribed in this section are
MANDATORY for all assets and systens identified as

Critical, Configured, or Mssion-Essential. Unless
the PT& test is designated as "optional," do not
renove the requirenent fromthis specification. |If

the systemis noncritical, nonconfigured, and not

nm ssi on-essential, use sound engi neering discretion
to assess the val ue of adding these test and

accept ance requirenents.

Enhanced acceptance criteria increase the contractor
costs, which increases the Government's cost. These
acceptance criteria are not intended to
unnecessarily drive up the cost of equiprent
installations and contractor work. [If the cost of

t he added i nspections and the cost of enhanced

equi pnrent desi gns outwei gh their value of their
performance and their life-cycle value, then overly
restrictive acceptance criteria should not be used.
The acceptance criteria should define the “ninimni
l[imts essential for a high-quality installation
See the RCBEA Cuide for additional information
regardi ng cost feasibility of PT&l.

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

Performthe following PT& Tests in accordance with the requirenments and
criteria established in the RCBEA GUI DE. Include test point locations in
all subnitted reports.

Provide final test reports to the Contracting Officer. Provide reports
with a cover letter/sheet clearly nmarked with the System nane, Date, and
the words "[Prelinmnary] [Final] Test Report Data - Forward to the
[ Systenms Engi neer] [Condition Monitoring Office] [Predictive Testing
Group] for inclusion in the Miintenance |Information Database."

[ a. PerformAlignnent Test for:

11 (1) Blowers (laser preferred)
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11 (2) Conpressors (laser preferred)

11 (3) Cranes (laser preferred)

11 (4) Fans (laser preferred)

11 (5) Heat exchange cooling tower (laser preferred)
11 (6) Material-handling conveyor (laser preferred)
11 (7) Motors (laser preferred)

11 (8) Punps (Il aser preferred)

11 (9) Turbine expander (|l aser preferred)

11 (10) Turbines, gas (laser preferred)

11 (11) Turbines, steam (laser preferred)

][b. Perform Bal anci ng Test for:
11 (1) Blowers

11 (2) Conpressors

1 (3) Cranes

1 (4) Fans

11 (5) Heat exchange cooling tower
11 (6) Material-handling conveyor
11 (7) Mtors

11 (8) Punps

11 (9) Tur bi ne expander

11 (10) Tur bi nes, gas

11 (11) Turbines, steam

][c. Perform Borescope |nspection Test for:

11 (1) Turbi ne expander
11 (2) Turbines, gas
11 (3) Turbi nes, steam

][d. Perform Code And Requirements Verification Test for:
11 (1) M scell aneous safety wash
][e. PerformCold Starting Test for:

11 (1) Diesel engine
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11 (2) Diesel generator

11 (3) Motors

1[f. Perform Cooling System Eval uation Test for:
11 (1) Diesel engine

11 (2) Diesel generator

1[g. Perform Ductwork Leakage Test for:

11 (1) HVAC ducts

][ h. Perform Exhaust Em ssions Test for:

11 (1) Diesel engine

11 (2) Diesel generator

11 (3) Turbines, gas

][i. PerformFlux Analysis Test for:
11 (1) Motors

1[j. Perform H gh Voltage Test for:
11 (1) Motors [optional]

][k. PerformHydraulic Q| Test for:

1 (1) Gearboxes

11 (2) Conpressors [optional]

11 (3) Cranes [optional]

10 (4) Punps [optional]

11 (5) Turbine expander [optional]
11 (6) Turbines, gas [optional]
11 (7) Turbines, steam[optional]
][lI. Perform Hydrostatic Test for:
11 (1) Boilers

11 (2) Fluid piping

11 (3) Heat exchangers

11 (4) A valves

][m PerformlInfrared Thernography Test for:
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11
11
11
11
11
11
11
11
11
11
11
11
11

1[n.

11

ITo.

11
11

1[p.

11
11
11
11
11
11
11
11
11
11
11

(1) Conpressors

(2) Condensers

(3) Fans

(4) HVAC ducts

(5) Punps

(6) Turbine expander

(7) Turbines, gas

(8) Turbines, steam

(9) Boilers [optional]

(10) Fluid piping [optional]

(11) Heat exchangers [optional]
(12) Motors [optional]

(13) Val ves [optional]

Perform I nsul ati on Power Factor Test for:
(1) Modtors

Perform I nsul ati on Resistance Test for:
(1) Cranes [optional]

(2) Motors [optional]

Perform Lubricating G| Test for:
(1) Blowers

(2) Compressors

(3) Cranes

(4) Diesel engine

(5) Diesel generator

(6) Fans

(7) Cearboxes

(8) Heat exchange cooling tower
(9) Material-handling conveyor
(10) Motors

(11) Punps
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11 (12) Turbi ne expander
11 (13) Turbi nes, gas
11 (14) Tur bi nes, steam

1[gq. Perform Mechani cal Performance Test for:

11 (1) Cranes
11 (2) Diesel engine
11 (3) Diesel generator

][r. PerformMtor Circuit Evaluation Test for:
11 (1) Motors

][s. Perform Noise Level Acceptance Test for:

11 (1) Cranes
11 (2) Diesel engine
11 (3) Diesel generator
11 (4) Turbines, gas

][t. Perform Qperational Fire Danper Test for:
11 (1) HVAC ducts

][u. Perform Performance Test for:

11 (1) Material-handling conveyor

][v. Perform Power/Qutput Test for:

11 (1) Turbines, gas

11 (2) Turbines, steam

][w. Perform Ther nodynani ¢ Perfornmance Test for:
11 (1) Blowers

11 (2) Boilers

11 (3) Conpressors

11 (4) Condensers
11 (5) Fans

11 (6) Fluid piping
10 (7) Heat exchangers
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11
11
11
11
11
11
11

10x.

11
11
11
11
11
11
11
11
11
11
11
11
11

Ily.

11
11

I[z.

11
11
11
11
11

(8) Heat exchange cooling tower

(9) HVAC ducts

(10) Punps

(11) Turbi ne expander

(12) Turbine, gas

(13) Turbine, steam

(14) Val ves [optional]

Perform U trasonic (Airborne) Test for:
(1) Boilers

(2) Conpressors

(3) Condensers

(4) Fans

(5) HVAC ducts

(6) Mdtors

(7) Punps

(8) Steamtraps

(9) Turbines, gas

(10) Turbines, steam

(11) Fluid piping [optional]

(12) Heat exchangers [optional]

(13) Val ves [optional]

Perform U trasonic (Pulse) Test for:
(1) Fluid piping [optional]

(2) Heat exchangers [optional]
Perform Vi bration Analysis Test for:
(1) Blowers

(2) Cranes

(3) Conpressors

(4) Diesel engine

(5) Diesel generator
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11 (6) Fans

11 (7) Cearboxes

11 (8) Heat exchange cooling tower
11 (9) Material -handling conveyor
Il (10) Motors

11 (11) Punps

11 (12) Turbi ne expander

11 (13) Turbines, gas

11 (14) Turbines, steam

][aa. PerformWarranty Test for
11 (1) Turbines, gas

11 (2) Turbines, steam

13.4 OPERATI ONS AND MAI NTENANCE

Submit manufacturer's operations and mai nt enance manuals for the foll ow ng
equi prent :

[ a. Blowers

][b. Boilers

][c. Conpressors

][d. Condensers

][e. Cranes

1[f. D esel engine

][g. Diesel generator

][ h. Gearboxes

1[i. Fans

1[j. Fluid piping

][ k. Heat exchangers

][l. Heat exchange cooling tower
][m HVAC ducts

][n. Material-handling conveyor

][o. Mscellaneous safety wash
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1[p. Mdtors

1[g. Punps

1[r. Valves

][s. Steamtraps

][t. Turbine expander
][u. Turbines, gas
][v. Turbines, steam

] Submt [six]] ] conpl ete copies of operations and mai nt enance manual s
in bound 216 mm by 279 nmr 8-1/2 inch by 11 inch booklets listing
st ep- by-step procedures required for systemstartup, operation, abnornal
shut down, energency shutdown, and nornmal shutdown. |[|nclude the
manuf acturer's nanme, nodel nunber, parts list, routine naintenance
procedures, possible breakdowns and repairs, trouble shooting guide, and a
brief description of itenms of equiprment and their basic operating
features. Include piping and equi pnent |ayouts and sinplified wiring and
control diagrans of the systemas installed. Were available, provide
technical manuals in electronic format with Standard G aphi cs Markup
Language. Wen publications are provided in electronic format, only two
copi es of the document are required. Submit operations and nai ntenance
manual s [ 30] [ ] cal endar days before testing equiprent.

3.5  ACCEPTANCE DOCUMENTATI ON
Upon conpl etion of the project and acceptance testing, the Contracting
Oficer will provide acceptance docunentation to the Contractor.
Conpl ete, sign, and date this documentation and submt the documentation
to the Contracting Oficer for processing and approval.

-- End of Section --
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