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SECTI ON 01010

SUMVARY OF WORK

PART 1 GENERAL

1

1 SUMVARY

The Contractor shall utilize these specifications for the design and
fabrication of a carbon tetraflouride (CF4) reclanmation systemfor
installation by others at NASA Langl ey Research Center, Building 1275. The
wor k shal |l include conm ssioning of the reclamati on systemas defined in
Secti on 15230.

The Contractor shall furnish all plant, equipnent, tools, materials, |abor
and services necessary for or incidental to a conplete and finished job as
shown on the drawi ngs |isted bel ow and as specified herein.

Al references to the Contracting Oficer contained in this specification
or any severable part thereof, shall be determned to nean the Contracting
Oficer or the Contracting Officer's Technical Representative. |[|f any
guestion arises concerning the "authorization" status of a Contracting

O ficer Technical Representative, the Contractor shall immediately refer
the question, in witing, to the Contracting Officer. Any references to
"as directed", "approved by", "w tnessed by", or "submitted to", shall be
determ ned to nean the Contracting Oficer

Where "as indicated" and "as specified" are witten it shall refer to "as
i ndicated on the drawi ngs," and "as specified in the specifications". The
specifications will always take precedence over the draw ngs.

VWhere "day" or "days" are witten it shall nean cal endar day or days,
unl ess otherwi se stated in the specification

Where "hour"” or "hours" are witten it shall nean cl ock hours, unless
otherwi se stated in the specification

The work to be performed includes, but is not linited to, the follow ng:

The design and fabrication of a conplete CF4 reclanation system
i ncl udi ng system conmi ssi oni ng.

Provision of PLC controls for CF4 reclanmation systemw th conmnuni cation
i nterface.

Provi sion of a human nachine interface through the use of touchscreen
term nal s.

The work is divided into a baseline project and two deductive line itens,
as follows:

SECTI ON 01010 Page 2
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BASELI NE PRQJIECT

a. Project Managenent: to include devel opnent of project nanagenent
pl ans, schedul es, submttals, progress neetings, and progress reports;
and coordi nation of all subcontract work.

b. Engineering and Design: to include studies, design reviews,
cal cul ati ons, anal yses, safety design considerations, safety and
hazards anal yses, draw ngs, specifications, installation cost estinate
and test plans. Wrk to include the custom design of a new CF4
drier/CQ2 renoval skid, a cryogenic purifier cold box, a dua
hi gh- pressure punp skid and new vaporizer to neet specific perfornance
requi renents specified in Section 15230, using off the shelf conponents
wher ever possi bl e.

c. Factory Construction: to include fabrication, assenbly, and unit
testing of selected conponents prior to shipment.

d. Commissioning: to include system and operational tests; operationa
tests to include systemintegration test (tunnel running).

Deductive Line Item1: Provide a single HP liquid punp in CF4 Recl amation
System rather than dual HP Iiquid punps.

The baseline project shall include appropriate interfaces to add the second
punp at a later date with minimal rework. It is understood that the system
reliability is conmprom sed without the use of a second punp.

Deductive Line Item?2: Elinmnate the dryer skid in the CF4 Reclanation
System

The baseline project shall include appropriate interfaces to add a dryer
skid at a later date with mininal rework. It is understood that the gas
CF4 purity requirenment cannot be net because the npisture and carbon

di oxi de contami nant inpurities cannot be renoved wi thout the dryer skid.
Al'l other equiprment in the systemshall be designed and supplied to neet
the original requirenents.

.2 DRAW NGS

Drawi ngs devel oped under the Technical Specifications shall be used for
installation activities which are not part of this contract.

2.1 Ref erence Dr awi ngs

The following drawings are provided for information only, to assist the
Contractor in perfornance of the requirenments of these specifications:

DRAW NG NO. REV. SHEET NO. TITLE LATEST DATE
1239526 - P14 CF4 Recl amation System 4-28-04
Installation Plan and
Not es
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1239545 - E6 Bl dg 1275 El ectrical New Work 12-13-02
Pl an, MCC El evati on, and Notes

1239546 - E7 New One-Li ne Di agram 12-13-02

1239547 - E8 Bl ock Di agram Control s 4-28-04

1239548 - E9 PLC Assenbly and List of 12-13-02
Materi al s

1239549 - E10 New Recl ai ner & PLC Contr ol 4-28-04
Panel Assenbly Details

1239550 - E11l List of Materials Schedul e 4-28-04

1.3 SCHEDULE
1.3.1 CGeneral Schedul e Requirenents

The Contractor shall commence work within ten (10) cal endar days after
recei pt of Notice to Proceed. Except for system commi ssioning, all work as
required by these specifications shall be conpleted within 365 consecutive
cal endar days after date of receipt of Notice to Proceed. System
conmi ssi oni ng shall be conpleted within 60 consecutive cal endar days, and
shall start within 7 days after Contractor is notified by Contracting
Oficer. Notification to start system conm ssioning shall occur within two
years of contract Notice to Proceed.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 01330

SUBM TTALS

PART 1 GENERAL

1

1 SUMVARY

This section defines and explains the general subnmittal requirenents
applicable to all submttals under this contract. Specific subnmttals
required are set forth by the various adnministrative or technical sections
of this specification, the contract draw ngs, or other portions of this
contract. Accordingly, the Contractor shall make tinely and conpl ete
submittals as required by all applicable contract provisions.

The requirenents of this Section apply to, and are a conponent part of,
each section of the specifications.

.2 SUBM TTAL PREPARATI ON AND CONTENT

2.1 Techni cal Submittals

Al technical subnmittals, for action of the Contracting Oficer, shall be
subm tted on the Langley Technical Submittal Form (see Attachnent 1). The
actual transnmittal formfor this project will be transmtted to the
Contractor at the time of Notice to Proceed.

The technical submittal formshall serve as the Contractor's cover sheet
and al so the Governnent's approval /review sheet back to the Contractor

The Contractor shall submt one technical submttal form cover sheet for
each package of submittals.

Techni cal submittals shall be grouped by specification section, limted to
eight (8) submittals per cover sheet fromone specific specification
section.

The Contractor shall conplete the item nunber, specification section and
par agr aph nunber, SD nunber and description for each item subnitted

The Contractor shall note any specification deviation included in the
subm ttal package

.2.2 Cener al

Al submittals shall be in the English | anguage.
Submittals becone the property of the Government. The Governnent reserves

the right to duplicate, use, and disclose, in any nanner and for any
pur pose, shop drawi ngs delivered under this contract. Wrding such as
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"Confidential", "Do not reproduce", and simlar statements shall not be

i ncluded on the subnmittals. Submittals that prohibit duplication will be
returned to the Contractor for correction and resubmitting. Refer to FAR
52.236-1, Performance of Wrk by the Contractor, for additional information.

The Contractor shall specifically point out variations of subnmittal itens
fromcontract requirements in transmttal letters. Failure to point out

deviations may result in the Contracting Oficer requiring rejection and

removal of such work at no additional cost to the Governnent.

The Contractor shall allow 30 cal endar days for review of submttals. |If
the Contractor deens a submittal critical or urgent (e.g., to order |ong
lead-tine itens; enter into firmsubcontracts or supplier purchase orders),
it shall so state on the letter or formtransmtting such submttal and
shall indicate its priority for the itens submtted.

The Contracting Officer will, after receipt of submttals, return one copy
to the Contractor marked "Revi ewed", "Approved," "Approved with corrections
as noted," "Reviewed with corrections as noted," or "Returned for
corrections,"” which shall be interpreted as foll ows:

Submittals marked "Revi ewed" authorize the Contractor to proceed with
the work covered by such subnittals.

Submittals marked "Approved" authorize the Contractor to proceed with
the work covered by such subnmittals.

Submittals marked "Approved with corrections as noted" or "Revi ewed
with corrections as noted," authorize the Contractor to proceed with
the work covered by such submittals in accordance with the corrections
i ndi cated thereon. The Contractor shall nmake the corrections to the
submittals and resubnit themto the Contracting Officer within fifteen
cal endar days after receipt of the marked submttals.

Submittals marked "Returned for correction" require the Contractor to
make t he necessary corrections and revisions to the submttals and to
resubnit themfor approval by the Contracting Oficer.

VWhere the submittal is for Information, the Governnent nay indicate
reconmended corrections, or take no action, at its discretion. The
Contractor may proceed with the work without response fromthe Governnent.

CGovernment review or approval does not relieve the Contractor of
responsibility for the accuracy and correctness of submittal data furnished
or for conpliance of the subnmittal's subject itens with all applicable
contract requirenents.

Where review of the submttals is indicated, the Contracting Oficer wll
notify the Contractor of any recomended corrections within 30 cal endar
days after receipt. |If the Governnent takes no action within 30 cal endar
days, the Contractor nmay assume Governnent acceptance and proceed with the
wor k.

Where Approval of submittals concerning materials, draw ngs, or other
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submittals is required prior to work execution, the Contractor shall not
proceed with the affected work until such approval is received fromthe

Contracting O ficer. Governnent action will be taken wi thin 30 cal endar
days.
Partial Submittals will not be accepted for expediency of the contract's

conpl eti on.
. 2.3 Cal cul ations, Drawi ngs, Data, and Other Contractor Subnittals

The Contractor shall collect the required data submttals for each specific
material, product, unit of work, or systeminto a single subnttal and

mar ked for choices, options, and portions applicable to the submttal

Mar ki ng of each copy of product data submitted shall be identical

.2.3.1 Cal cul ati ons and Draw ngs

As required by these specifications, the Contractor shall prepare al

cal cul ations and/or drawings to fabricate, assenble and install all parts
of the work, in such detail that will enable the Contracting Officer to
understand and check confornmity with the contract specifications.

The Contractor shall collect copies of the calculations and conputations in
bookl et form arranged to show el ectrical, mechanical, and
structural /architectural divisions.

When action on submittals is taken by the Contracting O ficer, each copy of
drawi ngs/cal culations will be identified as having received such action by
bei ng so stanped and dated. The Contractor shall nmke any corrections
required by the Contracting Officer. If the Contractor considers any
correction indicated to constitute a change to the contractua

requi renents, the Contractor shall pronptly notify the Contracting Oficer
and shall not proceed with the work covered thereby until directed to do
so. The approval of the drawings by the Contracting O ficer shall not be
construed as a conplete check, but will indicate only that the genera

nmet hod of construction and detailing is satisfactory. The Contractor shal
be responsible for the di mensions and desi gn of adequate connections, and
details, and satisfactory construction of all work.

The drawi ngs shall be nade by using the AutoCAD drafting program and be of
such quality of workmanship to permt the naking of |egible reproductions
and revisions without inpairing their useful ness. Drafting standards

enpl oyed shall permt reducing the drawing to a 35mm negative fromwhich a
full size enlarged print can be reproduced w thout |oss of resolution of
the informati on contai ned thereon

The drawi ngs shall be submtted on white bond paper, not |ess than 8% by 11
inches in size, not larger than 22 by 34 inches in size, except for ful
size patterns or tenplates.

Shop draw ngs shall be prepared in accurate size, with scale indicated,

except where other formis required. A responsible representative of the
Contractor shall sign all draw ngs.
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Drawi ng reproduci bl es shall be suitable for nmicrofilmng and reproduction
and shall be of a quality to produce clear, distinct lines and letters.
Drawi ngs shall have dark lines on a white background.

Copi es of each drawi ng shall have the followi ng information clearly narked
t her eon:

a. The job nane, which shall be the general title of the contract
dr awi ngs.

b. The date of the drawi ngs and revisions.

c. Nane of Contractor.

d. Nane of Subcontractor and/or manufacturer.

e. The name of the item nmterial, or equi pnment detailed thereon.

f. The nunber of the submittal (e.g., first submttal) in a uniform
| ocation adjacent to the title bl ock.

The Contractor shall submt drawings in a sequence that will permt the
work to proceed in an orderly manner consistent with the sequence of events
as schedul ed on the Contractor's scheduling technique required by this
contract.

1.2.4 Submittal Descriptions (SD)

Submittal Description (SD): These are draw ngs, diagranms, |ayouts,
schematics, catalog cuts, descriptive literature, illustrations, schedul es,
performance and test data, and simlar naterials to be furnished by the
Contractor explaining in detail specific equi pnent and portions of the
contractually required work. Draw ngs, diagrans, |ayouts, schematics,
schedul es, performance, test data and sinilar nmaterials shall be submtted
in hard copy and electronic files. Manufacturer catal og cuts, descriptive
literature, illustrations and sinmlar materials shall not be required to be
submtted as electronic files.

The following itens are descriptions of data to be submtted for the
project. Additional requirenents to actually furnish the applicable itemns
will be called out in each specification section.

SD-01 Data

Cener al :

Submittals which provide cal cul ations, descriptions, or other
docunent ati on regardi ng the work.

Manuf acturer's Catal og Dat a:
Dat a composed of catalog cuts, brochures, circulars, specifications and

product data, and printed infornmation in sufficient detail and scope to
verify conpliance with requirenments of the contract docunents.
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SD- 04 Dr awi ngs

Submittals which graphically show rel ati onship of various conponents of
the work, schenatic diagrams of systens, detail of fabrications, |ayout
of particular elenents, connections, and other relational aspects of
the work. Drawi ngs may include the types of graphically depicted

i nformation di scussed bel ow.

Oiginal shop drawi ngs including Connection D agrams and Schematics
shal |l be created using the current or inmediately previous rel ease of
Aut oCAD.

The drawi ngs shall be coordinated with the wiring diagrans of the

equi pnment furni shed under sections of Division 16. The original
tracings of the subnitted shop drawi ngs, including electronic files in
Aut oCAD format, shall be forwarded to Langl ey Research Center for
retention.

Connecti on Di agrans

Connection diagrans shall indicate the relations and connections of
devi ces and apparatus. They shall show the general physical |ayout of
all controls, the interconnection of one system or portion of system
with another, and all internal tubing, wiring, and other devices.

Control D agrans
Control diagrans shall show the physical and functional relationship of
equi pnent. Electrical diagrans shall show size, type, and capacity of
the systens. Process and Instrunentation Diagrans (P& D) shall be
furni shed where fluid, air or gas systems are used.

El ementary Di agrans
El enentary diagrans shall indicate, in straight-line form w thout
regard for physical relationship, all supporting systens and el enents
of equi pnment and associ at ed appar at us.

I nt erconnecti on Di agrans

I nterconnection diagrans shall indicate, to scale, interface between
associ ated units of equi pnent and between equi pnent and systens.

Schemati cs
Schenmati ¢ drawi ngs shall depict the functional flow of systens and
their interfaces with facilities and other systens. Functional and
physical interfaces shall be indicated. Schematics need not be to
scale. Schenatics may be structural, nechanical, electrical, or a
conbi nati on of these.

Fabrication/Erection/lInstallation Draw ngs
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Fabrication, erection, installation, and checkout draw ngs and
specifications shall indicate equipnent arrangenent, with el evations,
sections, and enlarged details. Details shall indicate proper nethods
of fabrication, construction, and installation.

Pressure Systens Draw ngs:

Pressure systens draw ngs shall be an isonetric depiction of the
pressure piping systemas installed. The drawi ng shall include al
system conponents, each uni quely nunbered, including supports and al
other specific elenments that represent the as-built configuration
Conponent nunbering shall be continuous throughout the system

SD- 06 Instructions
Preprinted naterial describing installation of a product, system or
material, including special notices and naterial safety data sheets, if
any, concerning inpedances, hazards, and safety precautions.

SD- 07 Schedul es
Tabular list of data or tabular list including |location, features, or
other pertinent information regardi ng products, materials, equipnent,
or conponents to be used in the work.

SD-08 Statenents
A docunent, required of the Contractor, or through the Contractor by
way of a supplier, installer, manufacturer, or other subcontractor, to
further the quality or orderly progression of a portion of the work by
docunenting procedures, acceptability of nethods or personne
qualifications, or other verification of quality. This shall include
pl ans or other docunentation to ensure conpliance with |ocal, state,
and federal safety |laws and regul ati ons.

SD- 09 Reports

Gener al :

Reports of inspections and/or |aboratory tests, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recognized test
standards shall be descri bed.

Test Reports:

A report signed by an authorized official of a testing |aboratory that
a material, product, or systemidentical to the material, product, or
systemto be provided has been tested in accordance with requirenents
specified by naning the test nethod and material. The test report nust
state the test was perforned in accordance with the test requirenents;
state the test results; and indicate whether the material, product, or
system has passed or failed the test. Testing nust have been within 3
years of the date of award of this contract.
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Factory Test Report:

A witten report which includes the findings of a test required to be
perfornmed by the Contractor on an actual portion of the work or
prototype prepared for this project before it is shipped to the job
site. The report nust be signed by an authorized official of the
manuf acturer or an i ndependent testing |aboratory and nust state the
test results. The report shall also indicate whether the materi al
product, or system has passed or failed the test. These reports shal
be subject to approval of the Contracting Oficer, unless otherw se
specified herein, before delivery of the naterials or equipnent. This
approval shall not relieve the Contractor of the obligation to neet al
the requirenents of the contract.

Field Test Report:

A witten report which includes the findings of a test made at the job
site, inthe vicinity of the job site, or on a sanple taken fromthe
job site, on a portion of the work, during or after installation. The
report shall be signed by an authorized official of a testing

| aboratory or agency, nmust state the test results, and indicate whether
the material, product, or system has passed or failed the test.

SD-13 Certificates

Statenents signed by responsible officials of a manufacturer of a
product, system or material attesting that the product, systemor
material nmeets specified requirenents. The statenents nust be dated
after award of contract, nane the project, and list the specific
requi renents.

SD-19 Qperation and Mii ntenance Manual s (&M

The technical specifications identify requirenents for operation

mai nt enance instructions, and parts, and describe specific testing
requirenents for certain itens of equi pnent and/or systens. Were such
requi renents exist, the Contractor shall furnish comercially avail able
standard operati on and nmi nt enance data, including operating instructions,
mai nt enance instructions and parts listings. Testing procedures shall be
furnished as required to denonstrate full conpliance with the technica
provisions. Detailed requirenments for these itens follow

Information required for the preparation of Operation and Mi ntenance
Manual s (O&M nmmy be furnished in the formof manufacturers' standard
brochures, schematics, and other printed instructions. Data shall include
as a mnimumthe followi ng itens:

Recommended procedures and frequenci es for preventive mai ntenance,
i nspection, adjustnent, lubrication, and cl eaning.

Speci al tools and equi pnment required for testing and mai nt enance.

Parts lists reflecting the true manufacturer's name, part nunber, and
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nonmencl at ur e.

Recommended spares by part nunber and nonencl ature and spare stocking
| evel s.

I ntegrated nechani cal and el ectrical system schematics and diagrans to
permt operation and troubl eshooting after acceptance of the system

Troubl eshooti ng, checkout, repair, and replacenent procurenent
procedures.

Qperating instructions including start-up and shutdown procedures.

Safety considerations including load linmts, speed, tenperature, and
pressure

Four copies of the above data shall be submtted 30 cal endar days prior to
onsite delivery, and shall be updated and submitted for final approval not

| ater than 30 cal endar days prior to contract conpletion. Test data shal
be | egi ble and of good quality. Light-sensitive reproduction techni ques
are acceptable provided finished pages are clear and |legible. Pages for
vendor data and/or the manuals shall be bound in three-ring, |oose |eaf

bi nders and have 3/8-inch holes. Data shall be organi zed by separate index
and tabbed sheets. Caution and warning indications shall be clear and well
| abel ed.

.3 MARKI NG
Mar ki ng shall be provided for each submittal to identify it by contract
nunber, transnmittal date, Contractor's, Subcontractor's, and supplier's
nane, address(es) and tel ephone nunber(s), submittal nane, specification
section and paragraph reference, drawi ng reference, and simlar infornmation
to distinguish it fromother submttals and to identify its contractua
requi renent source(s).
.4 SUBM TTAL REQUI REMENTS
The followi ng submttal sumary chart item zes the general and specific
submi ttal requirenents under this contract. The following letter codes
desi gnate the Governnent addressee(s) and Mail Stop(s):

A - Contract Administrator, Mail Stop 126

B - Contracting Oficer Technical Representative, (COTR), Mil Stop 465

C - Safety and Facility Assurance O fice, Mail Stop 429

D - Construction Services Unit, Miil Stop 428

E - Accounts Payabl e and Enpl oyee Services Branch, Mail Stop 175

F - Environnental Managenent O fice, Miil Stop 418
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The nunber following the letter code, as shown in the submttal summary
chart, specifies the nunber of copies to be provided, (e.g., B-6). The
requi red nunber of all submittals shall be delivered prepaid to Langl ey
Research Center, Hanpton, Virginia 23681-2199 addressed to the appropriate
reci pient and Mail Stop nunber as shown above.

SECTI ON 01330 Page 10



20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MCDI FI CATI ONS -

TITLE

SD-01, Data

Manuf acturer's
Cat al og Data

Desi gn Cal cul ations

Install ati on Cost
Esti mat e

SD- 04, Drawi ngs
Connecti on Di agrans
Control Diagrans
El enentary Di agrans
Schemati cs
Detai | Draw ngs
Fabri cati on/

Erection/
Installation
Dr awi ngs

SD- 06, Instructions

Manuf acturer's
I nstructions

SD- 07, Schedul es

Mat eri al and
Equi pnent Lists

SD- 08, Statenments
Test Pl ans/
Pr ocedur es

Schedul es

Test Procedures/
Mg

SUBM TTAL SUMVARY

FI RST LTR CODE AND
SUBM TTAL UPDATE DI STRI BUTI ON

B-6
* % B-6
* % B-6
* % B-6
* % B-6
* % B-6
* % B-6
* % B-6
30 Days B-6
Prior to
Install ation
* % B-6
* % B-6
30 Days B-5, CG1
Bef ore Test
30 Days * % B-5, CG1
Bef ore
Test

SECTI ON 01330 Page 11

BLDG. 1275
GOVERNVENT
ACTI ON SECTI ON
Appr oval 15230, 16905

16960, 16965

Revi ew 15230
Revi ew 15230
Appr oval 15230
Appr oval 15230
Appr oval 15230
Appr oval 15230
Appr oval 15230, 16960
Appr oval 15230
Revi ew 16905, 16960
Revi ew 15230
Appr oval 15230
Appr oval 15230, 16960



TITLE

SD- 09, Reports

Test Reports

Factory Test
Report

SD-13, Certificates
Certificates of

Conpl i ance

SD-19, Operation
and Mai nt enance
Manual s

20-1 NCH MACH 6 CF4 TUNNEL RECLAI VER MODI FI CATIONS - BLDG. 1275
SUBM TTAL SUMVARY

FI RST LTR CODE AND GOVERNMENT
SUBM TTAL UPDATE DI STRI BUTI ON  ACTI ON SECTI ON
10 Days --- B- 6 Revi ew 15230
After
Test
Conpl eti on
Prior to --- B-6 Revi ew 16905, 16960
Install ation
30 Days --- B- 6 Revi ew 15230
Bef ore
Install ation
30 Days 30 Days B-4 Revi ew 15230
Prior to Prior to
Onsite Contr act
Const . Conpl eti on

Qual ity Assurance
Program

NOTE: Subm ttal

* Cal endar days after date of

Sunmary requirenents are listed in Cal endar Days.

recei pt of Notice to Proceed

** As required by specifying section with updates when significant
changes occur

PART 2

PART 3

PRODUCTS (Not Applicabl e)

EXECUTI ON ( Not Appl i cabl e)

-- End of Section --

SECTI ON 01330 Page 12



Technical Submittal Form
Date Received:
TO:
FROM: Distribution:
Contract No.: Title:
TO BE COMPLETED BY CONTRACTOR
Submittal Submittal Number: Previous Submittal Number:
D New D Previous
Specification Section | SD Description of Material Action .
Item # Initials
Para No./Dwg. No. No. | (Include Type, Model No., Catalog No., Mfg., Etc.) Code
Contractor Representative: Signature: Date:
AC-Approved with corrections as noted; RE-Reviewed

. . A-Approved;
Government Action Codes: R-Returned for corrections;

RC-Reviewed with corrections as noted;

- FOR GOVERNMENT USE ONLY
To Reviewer: M/S: To Reviewer: From Reviewer:
Date: Date:
Comments
Reviewer: Signature: Date:
Signature: Date:

Approval (Name and Title):

Prescribing Document LMS-OP-5687

NASA Langley Form 317 (Rev. Aug. 2003)

Previous editions are obsolete.




20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MODI FI CATIONS - BLDG 1275

SECTI ON TABLE OF CONTENTS

DI VI SION 15 - MECHANI CAL

SECTI ON 15003

GENERAL MECHANI CAL PROVI SI ONS

PART 1 GENERAL

1.1 REFERENCES

1.2 SUBM TTALS (Not Applicable)

1.3  COORDI NATI ON

1.4  MECHANI CAL SYSTEMS | DENTI FI CATI ON
1.4.1 I dentification Tags
1.4.2 Service Labeling

1.5 APPROVAL REQUI REMENTS

1.6 PREVENTI ON OF CORROCSI ON

PART 2 PRODUCTS
2.1  ANCHOR BOLTS
2.2 PAI NTI NG

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section Table of Contents --

SECTI ON 15003 Page 1



20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MODI FI CATIONS - BLDG 1275

SECTI ON 15003

GENERAL MECHANI CAL PROVI SI ONS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 123 (2002) Standard Specification for Znc
(Hot-Di p Gal vani zed) Coatings on Iron and

St eel Products

ASTM B 766 (1986; R 1998) Standard Specification for
El ectrodeposited Coatings of Cadm um

M LI TARY SPECI FI CATI ONS ( M5)
M5 M L-T-704 (Rev K) Treatnent and Painting of Material
UNDERWRI TERS LABCRATORI ES (UL)

UL 6 (2000) UL Standard for Safety - Rigid
Met al Conduit

UL- 02 (2001) Building Materials Directory

.2 SUBM TTALS (Not Applicable)

.3 COORDI NATI ON

Contractor shall coordinate the work of the different trades so that

i nterference between piping, equipnment, structural, and electrical work
will be avoided. Al necessary offsets in piping and all fittings required
to install the work properly shall be furnished conplete in place at no
additional cost to the Government.

.4 MECHANI CAL SYSTEMS | DENTI FI CATI ON

4.1 I dentification Tags

Identification tags made of brass or alum numindicating function of a
control or simlar conponent shall be installed on such system devices.
Tags shall be 2 inches in dianeter and marking shall be stanped.

Equi pnent shall be provided with netal identification tags displaying an
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equi pnrent desi gnati on nunber matchi ng drawi ng or control diagram
desi gnati on.

Tags shall be wired to valve or equipnment itens with No. 12 AW 0. 0808-i nch
di ameter corrosion-resistant steel wre.

. 4.2 Service Labeling

Al piping, including that conceal ed in accessibl e spaces; exposed, bare
and painted; and insulated, shall be |l abeled to designate service. Each

| abel shall include an arrow or arrows to indicate flow direction. Labels
and val ve tag schedul e shall be in accordance with the typical exanples
bel ow.

SERVI CE LABEL AND TAG DESI GNATI ON
Instrument air (100 psig) INST. AIR (100 PSI QG
CF4 Vacuum CF4 VACUUM

Simlar services with different tenperatures or pressures shall be
identified. Were pressures nmay exceed 125 pounds per square inch, gage,
t he maxi mum system pressure shall be included in the | abel

Pi pi ng shall be | abel ed and arrowed in accordance with the foll ow ng:
Each change in direction, e.g., elbows, tees

In congested or hidden areas and at all access panels at each point
required to clarify service or indicated hazard.

In long straight runs, |abels shall be |ocated at distances within
eyesi ght of each other but in no case shall the distance between | abels
exceed 75 feet. Al labels shall be visible and legible fromthe
primary service and operating area.

For Bare or |nsul ated Pipes

for Qutside D aneters of Lettering
1/2 thru 1-3/8 inch 1/ 2 inch
1-1/2 thru 2-3/8 inch 3/4 inch
2-1/2 inch and | arger 1-1/4 inch

Label s shall be made of self-sticking, plastic filmdesigned for pernanent
installation.

.5 APPROVAL REQUI REMENTS

Except as otherw se specified, approval of materials and equi pnent will be
based on manufacturer's published data.

Where materials and equi pnent are specified to conformto the standards of

the Underwriters Laboratories, the |abel of or listing with reexam nation
in U-02, and UL 6 will be acceptable as sufficient evidence that the itens
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conformto Underwiters Laboratories requirenments. 1In lieu of such |abe
or listing, the Contractor may submt a witten certificate to the
Contracting Oficer fromany nationally recogni zed testing agency,
adequat el y equi pped and conpetent to perform such services, stating that
the itens have been tested and that the units conformto the specified
requi renents. Methods of testing used by the specified agencies shall be
out | i ned.

Where materials or equi pnent are specified to be constructed or tested, or
both, in accordance with the standards of the Anerican Society for Testing
and Materials (ASTM, or other standards, a manufacturer's certificate of
conpliance of each itemw || be acceptable as proof of conpliance.

Conf ormance to such agency requirenents does not relieve the itemfrom
conpliance with other requirenents of these specifications.

.6 PREVENTI ON OF CORROSI ON

Metallic materials shall be protected agai nst corrosion. Equi pment

encl osures shall be given rust-inhibiting treatnent and standard finish by
the manufacturer. Al um num shall not be used in contact with earth, and
where connected to dissinmlar netal, shall be protected by Contracting

O ficer approved fittings, barrier material, or treatment. Ferrous parts
such as anchors, bolts, braces, boxes, bodies, clanps, fittings, guards,
nuts, pins, rods, shins, thinbles, washers, and m scell aneous parts not of
corrosion-resistant steel or nonferrous materials shall be hot-dip

gal vani zed in accordance with ASTM A 123 for exterior |ocations and
cadmum plated in conformance with ASTM B 766 for interior |ocations.

PART 2 PRODUCTS

2.

1 ANCHCR BCLTS

Anchor bolts shall be provided for equi pnrent placed on concrete equi pment
pads or on concrete slabs. Bolts shall be of the size and nunber
recommended by the equi pnrent manufacturer and shall be | ocated by neans of
suitable tenplates. Installation of anchor bolts shall not degrade the
surroundi ng concrete.

.2 PAI NTI NG

Equi pnent units shall be painted in accordance with MS ML-T-704 or in
accordance with equi prent nanufacturer's standards unl ess specified
otherwi se. Field retouching shall be acconplished only if Contracting

O ficer approved; otherw se equi pnent shall be returned to the factory for
r ef i ni shi ng.

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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3.2.5.3 Drawi ng Definitions

3.2.5.4 Engi neeri ng Data

3.2.5.5 Test Procedures

3.2.5.6 Test Reports

3.2.5.7 Certificates of Conpliance
3.2.5.8 Installation of Cost Estinmate

3 FACTORY CONSTRUCTI ON
3.3.1 Scope
3.3.2 Docurent ati on and Factory Conponents for Installation of

Recl amat i on

3.3.2.1 Gener a
4  SYSTEM COWM SSI ONI NG
3.4.1 Scope
3.4.2 Conmi ssi oni ng Pl an
3.4.3 General Comm ssioni ng Requirenents

3.4.3.1 Conmi ssi oni ng Personne

3.4.3.2 Test Equi prent

3.4.3.3 Conmi ssi oning Parts

3.4.3.4 Syst em Measur enent s
3.4.4 Factory Verification Inspections and Tests

3.4.4.1 Gener a

3.4.4.2 Factory Verification Inspection and Testing Requirenents
3.4.5 On-Site Subsystem Verification Inspection and Testing

Requi renent s

3.4.5.1 Gener a

3.4.5.2 On-Site Subsystem Verification Inspections and Tests
3.4.6 On-Site Integrated System Verification Inspections and Tests

3.4.6.1 On-Site Integrated System Verification |Inspection and
3.4.7 Speci al Tool s
3.4.8 Qperator Training

PART 4 PERFORVMANCE ASSURANCE

1 SCOPE

.2 CONTRACT QUALI TY ASSURANCE PROGRAM
.3 PERFORVANCE MONI TORI NG

.4 DOCUNMENTATI ON

End of Section Table of Contents --
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SECTI ON 15230

CARBON TETRAFLUORI DE (CF4) RECLAMATI ON SYSTEM
( PERFORVANCE SPECI FI CATI ONS)

PART 1 GENERAL

1

1 SYSTEM DESCRI PTI ON

The 20 I nch Mach 6 Tunnel uses CF4 (carbon tetrafluoride) gas as the test
medium The tunnel is a hypersonic bl owdown tunnel. During a tunnel run
the CF4 gas is exhausted into evacuated vacuum spheres. Between tunne
runs the CF4 gas is evacuated fromthe vacuum spheres usi ng nmechanica
vacuum bl owers and punps. The punps di scharge into the CF4 Recl ai ner,
where the CF4 gas is purified and reclainmed. The reclanmation system
separates any inpurities fromthe CF4 gas and then punps the purified CF4
gas into a high-pressure bottle field. The reclamation process |liquifies
the CF4 gas, purifies it, punps it up to 5000 psi, and vaporizes it back to
a gaseous state. The existing reclamation systemoperates well belowits
design efficiency and is only reclainmng approxi mately 75 percent of the
test gas.

This specification section establishes the performance requirenents to
upgrade the 20 Inch Mach 6 Tunnel by replacing the existing reclanmation
systemwith a new CF4 gas reclamation systemw th a greater throughput

rate, increased reliability, higher efficiency and higher outlet gas purity.

.2 SCOPE/ WORK | NCLUDED

This section covers the design, fabrication, testing, and conmm ssi oni ng of
the Carbon Tetrafluoride (CF4) Reclainmer and control systemfor the 20-Inch
Mach 6 CF4 Tunnel at NASA Langl ey Research Center. The CF4 reclanation
system consi sts of four major pieces of process equipnent: 1) drier/CQ2
renoval skid, 2) cryogenic purifier cold box, 3) dual high pressure
cryogeni ¢ punp skid and 4) vaporizer

The manufacturer shall provide a conpl ete designed and furnished CF4

recl anati on system The manufacturer shall provide all materials, |abor
and resources to design, engineer, procure, fabricate, inspect, test,
deliver, comm ssion, and docunent the conplete CF4 reclanmation system The
CF4 Recl ai mer shall be a conplete systemincluding all necessary piping,

val ves, related equi pnent, and renpote and | ocal controls necessary to neet
the required system performance requirenents. Installation shall be

provi ded under a separate Governnent contract.

The purpose of this CF4 reclamation systemis to accept CF4 gas, which has
been contam nated with up to 10 percent by volune of air, water vapor, and
vacuum punp oil fromthe discharge of the four-stage bl ower-nechanica
vacuum punp punping system The system shall be desi gned and conm ssi oned
to produce a mninum product purity of 99.99 percent with a concurrent
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m ni mum recovery efficiency of 95 percent.
1.3 REFERENCES
The publications listed below forma part of this section to the extent
i ndicated by their references. The exclusion of a publication fromthis
section will not relieve the Contractor fromconplying with the publication
referenced el sewhere in this section
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI B31.3 (1999) Process Piping

ANSI C78. 23 (1989) Electric Lanps - I|ncandescent
Lanps- M scel | aneous Types

| NSTRUMVENT SOCI ETY OF AMERI CA (I SA)

| SA RP60. 6 Narmepl ates, Labels, and Tags for Control
Centers

| SA S26 Dynani ¢ Response Testing of Process
Cont r ol

ANSI /| SA 55.1 I nstrumentati on Synbol s and
I dentifications

ANSI /| SA 55. 3 Graphic Synbols for Distributed Control
Syst ens

NASA LANGLEY HANDBOOK ( LHB)

LHB 1710. 40 Langl ey Research Center Standard,
Eval uati on of Socket and Branch Connecti on
Wl ds

LHB 1710. 41 Langl ey Research Center Standard, Safety

Regul ati ons Covering Pressurized Systens
NATI ONAL ELECTRI CAL MANUFACTURER S ASSOCI ATI ON ( NEMA)
NEMVA | CS 1 (1993) Industrial Control and Systens
CGeneral Requirenents
NENMA | CS 2 (1993) Industrial Control and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not More Than 2000 Volts AC
or 750 Volts DC
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1999) National Electrical Code

SECTI ON 15230 Page 4



20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MODI FI CATIONS - BLDG 1275

NFPA 79/J1C (2002) Electrical Standard for Industrial
Machi nery and JI C Synbol s

UNDERWRI TERS LABORATORI ES, | NC. (UL)

UL 50 (1995) Standard Safety Enclosures for
El ectrical Equi pnent El evation Edition

UL ECVD (1998) Electrical Construction Materials
Di rectory Suppl enent

1.4 GENERAL REQUI REMENTS

Section 15003, "General Mechani cal Provisions,
secti on.

applies to work in this

Section 16905, "Control Wring", Section 16960, "Control Systens" and
Section 16965, "Industrial Instrunentation" applies to work specified in
this section.

1.5 SUBM TTALS

The following shall be submitted in accordance with Section 01330,
"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD- 01 Dat a

The manufacturer shall submit Manufacturer's Data and Catal og Cuts
for all conponents listed in Part 2, "Products", of this section
and used in the fabrication of the Reclainer prior to assenbly of
the system for approval.

Desi gn Cal cul ations - The manufacturer shall submt for review,
design cal cul ati ons which show that the conplete CF4 Reclainer is
capabl e of neeting the system perfornmance requirenents as given in
Part 3 of this section. The calculations shall show, as a

m nimum the follow ng information:

Mechani cal Equi pnent Sel ecti ons
Process Sinulations to verify system perfornance

The manufacturer shall submit an installation cost estinmate 5
cal endar days prior to the Prelimnary Design Review and an
updated estimated 5 cal endar days prior to the Final Design Review

SD- 04 Dr awi ngs

Submit Shop and Fabrication Drawi ngs including assenblies with
conplete Materials Lists, Control and Connection D agrans for the
CF4 reclainmer, accessories, Process and |Instrunentation Di agrans
(P& D) wiring diagrans, power and groundi ng requirenent, equipnent
| ayouts, and equi pnent di nensional drawings. Certified prints
fromthe manufacturer of the controls and electrical/electronic
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conponents, etc., shall be used in the preparation of shop
drawi ngs. Drawi ngs and certified material shall be submitted for
revi ew and approval .

I nterconnection and Wring D agrans shall be subnitted indicating
the relations and connection of, but not limted to, the foll ow ng
itens by showi ng the general physical |ayout of all controls, the
i nterconnection and wiring with labeling, routing and draw ng

ref erences of one system (or portion of systen) wi th another, and
internal wiring and other devices. Drawings for the follow ng
itens shall be subnmitted 30 cal endar days prior to fabrication.

CF4 Recl ai mer Schematics for conplete systemand all subsystens -
schematics shall give flow directions, and
conponent positions and setpoints.

CF4 Recl ai ner Assenbly Drawing - with overall
di mensi ons and parts |ist.

Control and Wring Diagrans for all systens and subsystens
Control s Enclosures and Mbtor Starters and Controller Enclosures
P& D synmbol s shall be in accordance with ANSI/I SA-55.1 and 55. 3.

El ectrical wiring, connection, and schematic di agram synbol s shall
be in accordance with NFPA 79 and JI C standards.

SD- 07 Schedul es

Submit Equi pnent and Material Lists, which include catal og
nunbers, manufacturer's style, and reference nunbers for all
manuf acturer furnished conponents.

SD- 08 Statenents

Thirty cal endar days prior to testing, the manufacturer shall
submit the follow ng test procedures:

System Fi nal Shop Test

Final On-site Testing of Conplete Reclainer System
Manufacturer's Service Representative's Qualifications
Personnel Qualifications

Test plans that include detail ed step-by-step procedures for the
CF4 Recl ai mer shop and onsite tests shall be submtted.

SD- 09 Reports
Docunent ed Test Reports shall be submtted, assenbled by the
manufacturer in a three-ring binder, showing test results for the

foll owi ng tests:

System Fi nal Shop Testing
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Final On-site Testing of Conplete CF4 Reclai ner

Test Reports shall be submitted for review within 10 cal endar days
after conpletion of test.

SD-13 Certificates

Certificates of Conpliance shall be subnmitted denonstrating the
manuf acturer's conpliance with the applicable codes and standards
for materials and equi pnent.

SD-19 Qperation and Mi ntenance Manuals (Q&M

Thirty cal endar days prior to final Shop Testing of the CF4
Recl ai mer System six (6) copies of an Operational Startup and
Mai nt enance Manual for the conplete CF4 Recl ai ner System shall be
submitted in three ring binders. Al manuals shall be updated
after the final on-site testing of the CF4 Recl ai nmer System

Operation and Mai ntenance Manual s shall be consistent with

manuf acturer's standard brochures, schematics, printed

i nstructions, general operating procedures, and safety
precautions. The data shall be legible and of good quality.

Li ght-sensitive reproduction techni ques are acceptabl e provided
fini shed pages are clear, |legible, and not subject to facing.
Pages for vendor data and nanual s shall be bound in 3-ring,

| oose-1eaf binders. Data shall be organi zed by separate i ndex and
tabbed sheets. Caution and warning indications shall be clearly
| abel ed.

The manual shall include the followi ng sections as a m ni num

- Installation Procedures / Requirenents

- Description of Controls

- Start-Up Instructions

- Qperational Instructions

- Emergency, controlled, and nornmal shutdown procedures

- Safety considerations including load limts, speeds,
tenperatures, and pressures

- Recommended procedures and frequencies for preventive
mai nt enance, inspection, adjustnent, lubrication, and cl eaning

- Special tools and equi pnent required for testing and
mai nt enance

- Parts lists reflecting the original nanufacturer's nane, part
nunmber, and nonencl ature

- Recommended spares by part nunber and nonencl ature and spare
stocking | evels

- Integrated nechanical and electrical system schenatics and
diagrans to permt operation and troubl eshooting after
acceptance of the system

- Troubl eshooting, checkout, repair, and repl acenent procurenent
procedur es

- System Drawi ngs

- System Catal og Cuts
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- Application Software electronic files on 3-1/2 inch floppy
di sks or CD-ROM format in | BM PC for mat

- Software User Progranm ng and Configuration Manual s

- PLC Ladder Logic

- Control Panel

6  TRANSPORTATI ON AND HANDLI NG
Conponents shall be delivered fromthe manufacturer in crates or boxes,

with all ports capped and with vapor seal ants for products sensitive to
noi sture or exposure.

PART 2 PRODUCTS

2.

The conponents shall nmeet the system perfornmance requirenents given in Part
3, "Performance Requirenents", of this section. Requirenents given bel ow
are mnimumrequirenments for the design of the system Al products used
in the fabrication of the reclainmer systemshall have a design |life of 25
years, mai ntenance necessary to achieve this design |ife shall be
specified. Al products shall be rated for a sheltered outdoor environnent
wi th an anbi ent tenperature range of 0 degrees F to plus 100 degrees F, sea
| evel and 100 percent humidity. Control equipnent with specified mninum
operating tenperatures greater than 0 degrees F shall be provided for
installation in areas with controlled environment conditions. Control

equi pnment that nust be installed as part of reclainmer systemin areas that
do not neet equi pnent environnental specifications shall be provided
installed in environnent controlled enclosures neeting equi pment
specifications. Al materials in contact with CF4 shall be conpatible with
CF4 (non-corrosive).

2.1 O L REMOVAL FILTERS

Ol removal filters shall be coalescing filters capable of renoving
Fyrquel, Grade 550 vacuum punp oil at approxi mately atnmospheric pressure
and tenperature. Filter housings shall be 304 stainless steel. The oi
renoval filters shall be sized for 359 SCFM (CF4). Filters shall have a
m ni mum renoval efficiency of 99.9 percent for particles of 0.1 mcron and
larger. O vapor shall be renoved using a di sposable carbon bed system

.2 DRI ER/ CO2 REMOVAL SKI D

Drier/CO2 renmoval skid shall be a single bed, solid adsorbent drier. Drier
shal |l have a 12 hour adsorption tinme (mninum at nmaxi numfeed fl owate and
a mnimm 8 hour (maxi mum) regeneration tinme. The unit shall be designed
to operate continuously for 12 hours per day, 5 days per week. System
shal | be capabl e of regeneration w thout operator intervention, once the
regeneration cycle is initiated. Regeneration shall be achieved using
gaseous nitrogen (G\N2). Unit shall be provided as a skid nounted system
capabl e of both local and renbte operation. All necessary safeties and
interlocks required for safe operation of the absorber skid shall be

provi ded as part of the local controls.

3 CRYOGENI C PURI FI ER COLD BOX
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Cryogenic purification shall be achieved using an insulated cold box and
liquid nitrogen(LN2). The insulated cold box shall consist of a feed
condenser, feed drum and stripping colum. The feed condenser shall be
tubul ar (shell and tube) heat exchanger. The stripping columm shall include
an electric reboiler. The cold box shall be designed to allow for product
purity control and freeze protection. Systemshall also be designed to
prevent the back flow of atnospheric air into the system during standby
operation. The feed condenser, feed drumand stripping colum shall be 304
stai nl ess steel

.4 DUAL HI GH PRESSURE PUMP SKI D

Pure liquid CF4 shall be drawn from stripping columm using a cryogenic
punp. The punp skid shall contain one operating and one spare punp on a
single skid. The punp skid shall include features to provide enhanced
reliability, including sl ow speed operation, vacuum insul ated punmp housi ng,
heavy duty bearings, and self adjusting shaft seals. High pressure punp
skid shall be supplied with all necessary instrunentation, interlocks and
safety devices (relief valves). Rel i ef val ve capacity shall be
coordinated with capacity of storage systemto ensure storage systemis
not over-pressurized. Punps shall be rated for 6000 psig and shall be
sized for the capacity necessary to neet the system design and perfornance
requirenents given in Part 3 of this specification. The unit shall be
capabl e of local operation and renote operation froma signal provided by
the reclamati on system PLC

.5  VAPQRI ZER

The vapori zer shall be a free standing al um num anbi ent vaporizer, sized to
neet the system desi gn and performance requirenments given in Part 3 of this
section.

. 6 CONTROLS

Section 16905, "Control Wring", Section 16960, "Control Systens" and
Section 16965, "lIndustrial Instrunentation" applies to work specified in
this section.

The Recl anation systemshall be provided with a conpletely installed and
configured control system This systemshall include all necessary control
equi pnment such as relays, notor starters, power supplies, progranmmable
logic controllers and operator interfaces.

The control of the reclamation systemshall be acconplished with the use of
a programmable logic controller (PLC). The PLC shall govern all electrica
relay logic, switch inputs, sensor inputs, indicator outputs, and nmachine
control outputs. Operator interface shall be provided through the use of a
touch screen termnal. The operator interface shall provide a neans to
send control inputs to the PLC and display indicator outputs fromthe PLC
The operator interface shall comunicate with the PLC through a

hi gh- bandwi dt h open network protocol. This network shall also allow renpte
noni toring, control, programm ng and conmuni cation with the vacuum system
PLC.
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6.1 Pr ogrammabl e Logic Controller

The programmabl e [ ogic controller shall consist of a processor, power
supply, comunication nodule, input nodul es and output nodul es. The input
and out put nmodul es shall be anal og and/or binary as required by the
application.

The PLC shall conformto the requirenents of section 16960, "Contro
Systens”.

.6.2 Qperator Term na

The operator touch screen termnal shall be supplied by the reclamation
system manuf acturer. The touch screen shall be installed in a control

cabi net and shall be renmptely nounted fromthe reclainer. This termna
shal |l be used as the primary control of the reclamation system A second
touch screen shall be supplied by the reclamation system nmanufacturer for
installation by others, in arack in the facility control room This pane
will be used for renpote nonitoring of the reclamation system The operator
interfaces shall be provided fully programed, tested and ready for
operation when delivery is made. Back-up source-code for setting up the
operator interface shall also be provided by the equi pnent supplier

The operator terminals shall conformto the requirenents of section 16960,
"Control Systens".

PART 3 PERFORVANCE REQUI REMENTS

3.

1 SYSTEM REQUI REMENTS

The manufacturer shall provide a conplete replacenent CF4 reclanation
systemfor the CF4 Tunnel. The CF4 reclamation systemshall be a liquid
nitrogen (LN2) cool ed cryogenic cold box system functionally simlar to
the existing reclamation system and capable of achieving the performance
requi renents specified below. The manufacturer shall devel op a design
which is custom zed for this application, using standard off-the-shelf
conponents whenever possible.

1.1 Desi gn and Perfornmance Requirenents

Feed Specification (CF4 Reclaimer Inlet)

a. Design Flow. The reclamation systemshall be capabl e of
processi ng 120% of the naxi num fl ow rate obtai ned by evacuati ng
the 72,000 cubic foot vacuum spheres froma pressure of 21 torr to
0.5 torr in within 30 mnutes using a four-stage nechani cal vacuum
punpi ng system This represents a variable process of 359 SCFM
(4,914 Ib/hr) CF4 to 8.5 SCFM (114 1b/hr) CF4.

b. Gas Conposition: Carbon Tetrafluoride (CF4) gas contanminated with
up to 10 percent inpurities by volune. Contaninants are vacuum
punp oil, water vapor, air and C2.

- Vacuum Punp G| (Fyrquel, G ade 550)
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c. Design Pressure: 14 psia to 19 psia fromthe vacuum punpi ng system
at the inlet to the reclainer.

d. Total mass to be purified per full run cycle: 425 |bs. of CF4.
System Product Specification Requirenents
a. Qutlet Gas Purity: 99.99% pure CF4

b. Efficiency: Recovery efficiency of reclainer system al one shal
be a m ni mum of 95 percent

Cc. Pressure (design): 5,000 psig (outlet to bottlefield)
Qperational Tinme Frane Requirenents

a. Maximum 2 hour startup time at the beginning of a work week

b. Maximum startup time of 45 minutes for any subsequent work day

c. Shutdown at the end of any work day shall not exceed 30 m nutes

d. The reclanation systemshall be capable of 12 hours of continuous
operation.

3.1.2 Reliability Requirenents

The recl amati on system shall be conservatively designed and constructed
using industrial grade components for high reliability and long life (8
runs per single shift day, 5 days per week, 50 weeks per year for 25
years). It is anticipated that the reclamtion systemw ||l be activated in
the norning, remmin active through the remmi nder of the day, and be

shut down at ni ght.

Desi gn features shall provide for overall preventive nmaintenance that can
be acconplished once a year, during a planned facility shutdown period with
a maxi mum duration of two weeks.

3.1.3 Facility Integration Requirenents
The repl acenent reclamati on system shall be conpletely integrated into the
existing facility, with mninal changes to the existing facility or
operations.

3.2 ENG NEERI NG AND DESI GN

3.2.1 Scope

The manufacturer shall provide all engineering and desi gn personnel,
equi pnrent, and naterials for the reclanmation system design

3.2.2 Design Criteria and Met hods
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The following criteria identify various aspects of the design that will be
required, but is not all-inclusive of details needed for a conpletely
operational system

.2.2.1 System Configuration

The manufacturer shall engineer and design a replacenment reclanmati on system
that nmeets all the requirements set forth in this specification. The

manuf acturer shall consider perfornance, reliability, sinplicity, space
constraints, installation requirenents, tunnel downtime, naintainability,

i npl enentation of the |atest proven state-of-the-art technical designs and
mat eri al devel opnment s.

.2.2.2 Site Visits and Field Verification

The manufacturer shall make sufficient site visits to ensure that al

i nfornmation required to design and engi neer a reclamation systemfor the
CF4 Tunnel system has been obtained. Required information nay include
di mensi onal details, operational details, systeminterface details and
docunentation in addition to that provided in the contract docunents.

Any available facility docunentation requested by the manufacturer during
site visits, which nay enhance understandi ng of the existing systemor aid
in design efforts for the reclanmation system wll be provided. Docunents
requested during site visits will be provided within 7 cal endar days and
shall be for information only. The manufacturer shall field-verify al
information critical to the design and installation of the reclamation.

.2.2.3 Manuf act ured Conmponents and Material s

Conponents and materials provided shall be products of nmanufacturers

regul arly engaged in the manufacture of the specified products. Were two
or nore units of the same equi pnent class or itens are furnished, the

equi pnent shall be fromthe sane nanufacturer and shall be interchangeabl e.

Manuf actured itens and naterials to be incorporated into the work shall be
handl ed, stored, applied, installed, serviced, and used in accordance wth
the manufacturer's instructions and recomendati ons.

.2.2.4 Cener al

The design shall coordinate | ocation and size of the new reclamation
system including all new lines, piping, supports, and valves for the new
recl anati on system

The design shall include provisions for satisfactory free space surroundi ng
al |l nechanical and electrical equipnent as appropriate to the overal

system desi gn. Conveni ent access space clearance and accessibility for
repai r and nmi ntenance shall be provided.

The design shall address the structural and rigging concerns related to the
installation of the reclamati on system

2.3 Engi neering Cal cul ati ons and Dat a
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The design shall include all calculations required to size the new
recl anati on systemand to properly integrate the new recl anati on system
with the existing tunnel control systens and utility systens.

As a minimum the follow ng cal culations are required:
a. Process Sinulations to verify system perfornance

b. Mechani cal Equi pnent Sizing cal cul ations
- Cryogeni c punp sizing
- Relief Valve sizing
- Control Valve sizing
- Vapori zer sizing

c. Pressure rating calculations (piping and vessel s)
d. Pressure drop (loss) cal culations
e. Flow sizing calcul ations

. 2.4 Desi gn Revi ews

.2.4.1 Gener al

Formal Design Reviews shall be schedul ed at the 35 percent conpletion point
and at the 100 percent conpletion point of the project design. For each
review, the manufacturer shall submt the neeting agenda and technica
materials, for review by the Contracting O ficer, 14 cal endar days prior to
the neeting. The manufacturer shall be flexible in nodifying the design
based upon the Contracting Oficer's review coments, and sone design
iterations are to be expected; however, the nanufacturer is not required to
stop design work to adninister the design reviews.

.2.4.2 35 Percent Design Review

The manufacturer shall conduct a Prelimnary Design Review, (PDR) when the
design is approxinmately 35 percent conplete. The review will be held at the
NASA Langl ey Research Center no |later than 45 cal endar days after contract
award. The PDR shall be a formal review |l ed by the nmanufacturer and shal

i nclude prelinmnary design information. The nmanufacturer shall submt a
conpl ete set of all design docunentation to be used as the review materi al
including review material as required per Langley Policy Directive 7000. 2,
Revi ew Program for Langl ey Research Center (LaRC) Facility Projects (see
http://1dms. | arc. nasa. gov/ LAPD7000- 2. pdf). The design material shal

i nclude the follow ng types of information:

a. Description of systemoperation including systeminterlock |ogic.
b. Calculations and anal ysi s
c. List of draw ngs

d. Control system bl ock di agrans
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e. Electrical schematics and one-line diagramn(s)
f. Process and Instrunentation diagranm(s) (P&l D)
g. Redline narkups of reference draw ngs
h. Piping, conduit, and control routing |ayouts
i. Control panel details
j. Installation details and schedul e
k. List of all reclamation safety interlocks
. Installation cost estimte

3.2.4.3 100 Percent Design Review

The manufacturer shall conduct a Critical Design Review, (CDR) when the
design is approximately 100 percent conplete. The review will be held at
t he NASA Langl ey Research Center no later than 120 cal endar days after
contract award. The CDR shall be a formal review |l ed by the manufacturer
and shall include conplete draw ngs, equi pnment specifications, design and
construction details, progranm ng, and updates to any previously submtted
i nfornmation, and be conducted in accordance with applicable standards in
Section LAPD 7000.2, Review Program for Langl ey Research Center (LaRC)
Facility Projects (see http://ldns.larc. nasa. gov/ LAPD7000- 2. pdf).

3.2.5 Recl amati on System Docunent ati on
3.2.5.1 Scope

In addition to docunentation required in other sections of this
Specification, the manufacturer shall submt all reclamation system
docunentation required to describe the system design, nanufacture,
installation, comm ssioning, operation, and nai ntenance. All
docunent ati on, including drawi ngs, manuals, catalog cuts, and al
manuf acturer submttals, shall be in the English | anguage.

Al'l draw ngs, calculations, and anal yses shall be prepared under the
supervi sion of experienced, |icensed professional engineers with direct
experience related to the specific requirenents of this specification. All
docunent ati on shall be checked and approved by the appropriate engi neering
supervision prior to subnmttal to the Contracting Officer. Docunentation
shall utilize conventional synbols as recognized in the applicable

st andar ds.

Recl anati on system docunentation shall be submtted, for review by the
Contracting O ficer. Al docunentation will becone the property of the
Gover nrent .

3.2.5.2 Dr awi ngs
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The recl anati on system docunentati on drawi ngs shall include, as a m ni num
| ayout drawi ngs, conponent draw ngs, installation drawi ngs, and wring
drawi ngs for the systens, subsystens, and conponents of the reclamation
system This shall include, but not be limted to, the follow ng draw ng
details:

a. Plan and Elevation Installation Views

b. Reclamation Assenbly and Details

c. Reclainmer Process System Schenatics (P& Ds)
d. Control System Wring

e. Operator Panel Layout and Wring

f. The electrical and electronic drawi ngs shall include:

1. Programmble logic controller (PLC) |adder |ogic diagrans,

2. Elenmentary, |adder schematic diagrans, connection, and
i nterconnection wiring diagrans for notor control center(s),
control devices, PLC, and control panels,

3. Equi pnent arrangenent, conduit and control cable routings from
control roomto reclanation electrical, control, and
noni t ori ng equi pnent.

4. Equi prment safety interlock |ogic diagram

The manufacturer's drawi ngs shall use identical backgrounds wherever

possi ble. Final submttal drawi ng size shall be D size (22 X 34 inches).
Al'l draw ngs including shop drawi ngs shall be conpatible wi th Aut oCAD
Version 2000 or later, and in Aut oCAD drawi ng format using standard synbols
and drawi ng practices as specified. Al drawi ngs shall be properly
prepared, scaled, and field checked for accuracy. Existing utilities shal
be included on the appropriate drawings in order to identify and elim nate
possi bl e interferences.

Drawi ngs shall be prepared to facilitate the review of all disciplines and
to ensure that the new reclamati on system equi pment fits into the real
estate limtations applicable to each work area. Major equi pnent shall be
accurately drawn to scale so that all design disciplines can identify space
al l ocations and restrictions. The design shall allow for service, renoval,
code conpliances, and shall not cause interference with any existing

equi pnent .

Final drawi ng submittals shall include a software copy of all nanufacturer
gener at ed Aut oCad draw ngs.

.2.5.3 Drawi ng Definitions

For the purpose of this contract, the follow ng draw ng/di agram definitions
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shal I apply:

Connection diagrans shall indicate the relationships and connections of
devi ces and apparatus. They shall show the general physical |ayout of
all controls, the interconnection of one system (or portion of a
systen) to another system and all internal wring and devices.

I nterconnection diagrans shall indicate (to scale) power and control
i nterface between associated units of equi pment and systens.

El enentary diagrans shall indicate, in straight-line form w thout
regard for physical relationship, all supporting systens and el enents
of equi pnment and associ at ed appar at us.

Control diagrans shall show the physical and functional relationship of
equi pnent. Electrical diagrans shall show size, type, and capacity of
the systens. Safety interlock |ogic diagrans shall show any | adder

di agram format, sequential equiprment conditions, states a positions
needed to provide safe operation of systemand interlocked with other
facility equi pnent.

Schenmatic drawi ngs shall depict the functional flow of systens and
their interfaces with facilities and other systens. Functional and
physical interfaces shall be indicated. Schematics need not be to
scale. Schenatics may be structural, nechanical, electrical, or a
conbi nati on of these.

As-built draw ngs shall provide current actual information including
devi ations from and anendnents to the Contractor-provided design
dr awi ngs.

3.2.5.4 Engi neering Data
The manufacturer shall submt Engineering Data, for Review by the
Contracting O ficer, as part of the final project docunentation. The

Engi neering Data shall include, but not be limted to the follow ng details:

a. Analyses, calculations, reports, and other docunentation as
required in this and other sections of this Specification

b. Naneplate ratings and sub-system conponent ratings for the
recl amati on system equi pnent.

c. Details shall include a process schematic, a description of the
control schene, and a |ist of equipnent and instrunmentation to be
utilized.

3.2.5.5 Test Procedures

The manufacturer shall submt, for Review by the Contracting Oficer, al
test procedures and plans for the factory and site testing of the
recl anati on system equi pnent, conponents, or nmaterials. Test procedures
shall be submtted 30 cal endar days prior to the start of testing.
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3.2.5.6 Test Reports

The manufacturer shall submt Test Reports, for review by the Contracting
Oficer, for all tests of the reclamation system equi pnent, conponents, and
materials. Test Reports for factory tests, on site sub-systemtests, and
conmi ssioning tests shall be included. Test Reports shall be submtted
within 10 cal endar days after conpletion of the test.

3.2.5.7 Certificates of Conpliance
The manufacturer shall submt Certificates of Conpliance, for Review by the
Contracting O ficer, which denonstrate that the nmanufacturer's equi prent

and materials conply with the applicable standards, codes, and
speci fications.

3.2.5.8 Installati on of Cost Estimate

The manufacturer shall provide an installation cost estimate for the new
recl ai mrer systemthat includes, but is not limted to, the foll ow ng:

a. Disassenbly, renoval, and disposal of the existing reclanmation
system and associ at ed equi pnent.

b. Installation of the new reclamation system and associ at ed
equi pnent .
c. Installation of piping and valves as required for the utilities to

operate the new recl anati on system

d. Installation of new conduit and wiring as required.
e. Installation of new |local control operator panel
f. Installation of new control room operator panel

3.3 FACTORY CONSTRUCTI ON

3.3.1 Scope
The manufacturer shall provide all factory engineering, naterials,
equi prent, and | abor to manufacture the new reclamati on systemin the
factory, and test the reclanmation systemprior to its shipnent. Factory
testing shall include pressure and | eak testing of the cold box.
Low pressure piping, less than 125 psig, and welded ancillary fabrication
shal | fabricate, assenble, weld/ braze/solder in accordance with ASVE B31. 3
Process Pi pi ng Code requirenents.

3.3.2 Docunent ati on and Factory Conmponents for Installation of Reclamation
System

3.3.2.1 Cener a

The manufacturer shall provide all engineering and factory materials needed
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to assenble the new reclamati on system Installation and set-up |abor
shal |l not be under the manufacturer's scope of work.
3.4  SYSTEM COWM SSI ONI NG
3.4.1 Scope
The manufacturer shall supply all materials, test equipnment, and personne
to denonstrate that the new reclamati on system neets the performance
requirenents of Part 3.1. The reclamation system conmni ssioning shal
i ncl ude the follow ng:
a. Comi ssioning Plan.
b. Sub-systeminspections and tests.
c. Systens tests.
d. Commissioning test reports and final docunentation
e. Technical support/training.
3.4.2 Conmi ssi oni ng Pl an
The manufacturer shall submt a Comni ssioning Plan, for Review by the
Contracting O ficer. The Conm ssioning Plan shall outline the testing
procedure to bring the reclamation systemon line in a safe and orderly
sequence. The plan shall be witten to progressively and conservatively
i ncrease the level of systemconplexity, and integration with the existing
tunnel systens. It shall also be devised to progressively reduce risk and
el i mnate areas of uncertainty.

The Conmi ssioning Plan shall include the follow ng itens:

a. Personnel, equipnent, and facilities required by the manufacturer
to perform comi ssioni ng.

b. Subsystemverification test plans.

c. Pre-operations checklists.

d. Systens performance verification tests.

e. Test procedures and instruction plans.

f. Operator training.

g. Performance verification and sign-off.
3.4.3 General Comm ssioni ng Requirenents
3.4.3.1 Conmi ssi oni ng Personne

The system commi ssi oni ng personnel shall oversee and coordi nate al
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conmi ssioning activities and shall be on-site whenever comm ssioning tests
are perforned.

Syst em conmi ssi oni ng personnel shall have requisite experience in the
checkout and startup of systens. Facility personnel shall be trained on
the specific type of equiprment used on this project, and shall be educated
by the manufacturer as to the operational requirenents and perfornance
criteria.

3.4.3.2 Test Equi prent

Al test equi pment shall be provided by the manufacturer. The equi pnent
shall be calibrated and maintained in accordance with the manufacturer's
Qual ity Assurance Program (See Part 4 of this section, Performance
Assurance). Any data recorded on untraceabl e or expired calibration
certified equi pnment will not be accepted.

3.4.3.3 Conmi ssi oning Parts

The manufacturer shall replace or repair all damaged parts, consunmabl es,
and defects associated with the system during conm ssi oning.

3.4.3.4 Syst em Measur enent s

The manufacturer shall perform and docunment system nmeasurenents on the
installed systemto verify that the required system performance paraneters
have been net.

3.4.4 Factory Verification Inspections and Tests
3.4.4.1 Gener a

Prior to shipping the reclamation systemto NASA for installation, the
manuf acturer shall performfactory inspections and verification tests to
verify that the conponents of the reclamation system function properly.

3.4.4.2 Factory Verification Inspection and Testing Requirenents

The manufacturer shall perform conponent inspections and tests in
accordance with the applicable industry standards and codes, and the
manufacturer's Quality Assurance Program The manufacturer shall submt,
for Review by the Contracting O ficer, all procedures for inspections and
tests at the factory. The nanufacturer shall notify the Governnent 15
cal endar days in advance of the factory inspections and testing, so that
the Governnment can send a representative to witness these inspections and
tests.

The manufacturer shall submt Certified Inspections Reports and Certified
Test Reports no later than 10 cal endar days after conpletion of the
i nspections or tests. All discrepancies found shall be repaired or
equi pment replaced and retested prior to shipping the reclanmation system

3.4.5 On-Site Subsystem Verification Inspection and Testing Requirenents
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3.4.5.1 Cener a

After installation of the reclainmer (by others), the manufacturer shal
performinspections and testing of the individual system conponents and
subsystens in order to verify that the conponents of the reclanmation system
function properly, before starting the integrated systens tests.

3.4.5.2 On-Site Subsystem Verification |Inspections and Tests

The manufacturer shall perform subsysteminspections and tests in
accordance with the applicable industry standards and codes, and the
manufacturer's Quality Assurance Program These tests shall include, but
not be limted to, point-to-point verification of site installed wiring for
control panels and controls interconnection, in the presence of the
Contracting O ficer. Al initial tests shall be conducted at the | owest
energy level required to performthe test. The Contracting Oficer and the
manuf acturer shall agree when each phase has been conpl eted, and the new
recl anati on systemis ready for the next |evel of testing.

The manufacturer shall submt, for Review by the Contracting Oficer, al
procedures for on-site inspections and tests, 30 cal endar days prior to the
start of inspections and testing. The manufacturer shall submt Certified
I nspections Reports and Certified Test Reports no later than 10 cal endar
days after conpletion of the inspections or tests. Al discrepancies found
shal |l be repaired or equi pment replaced and retested prior to starting of
the systemverification inspections and tests.

3.4.6 On-Site Integrated System Verification |Inspections and Tests

3.4.6.1 On-Site Integrated System Verification Inspection and
Testing Requirenents

Thi s phase of testing shall be conducted to prove that the reclamation
system neets perfornmance requirenents, and to denonstrate the proper
operation and integration of the reclanmation system The manufacturer

shal | perform systeminspections and tests, covering the topics below, as a
m nimum in accordance with the applicable industry standards and codes,
and the manufacturer's Quality Assurance Program The manufacturer shal
submit, for Review by the Contracting Oficer, all procedures for onsite

i nspections and tests.

The Governnent will provide test engineers, tunnel operators, and facility
technicians to support running the reclanati on system under actua
operating conditions. NOTE: |If specified conditions cannot be obtai ned at

the facility, it is expected that the paraneter shall be neasured at the
nost stringent conditions possible and then results exrapolated to the
specified condition, to verify confornmance to the performance requirenents.

Measurenents shall be taken during testing to denonstrate that the system
neets the performance requirenents.

The manufacturer shall submt Certified Inspections Reports and Certified

Test Reports no later than 21 cal endar days after conpletion of the
i nspections or tests. All discrepancies found shall be repaired or
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equi pnment replaced and retested prior to acceptance of the reclanmation
system

4.7 Speci al Tool s

Al'l special tools and special test equi pnent (one each) not otherwi se
commercially avail able, but required for the maintenance, troubl eshooting,
testing, and repair of the new reclanmation system shall be provided by the
Contractor, for retention by the Governnment, at the conpletion of
conmi ssi oni ng.

. 4.8 Qperator Traini ng

The manufacturer shall conduct a 3-day, on-site, training course in the
operation, configuration and nai ntenance of the conplete system This
training shall be custom zed to the system configuration, and instructiona
materials shall be provided for 10 participating Gover nnent personnel, 10
cal endar days in advance of the training.

PART 4 PERFORVANCE ASSURANCE

4.

1 SCOPE

The manufacturer shall develop, subnmit, and inplenment an approved Quality
Assurance (QA) Program The nanufacturer shall inmplenent all facets of the
program and naintain the QA docunentation. The manufacturer shall subnmt,
for review by the Contracting O ficer, QA docunentation 30 cal endar days
after contract award.

The manufacturer's Quality Assurance Programwi || be revi ewed and approved
by the Contracting O ficer based on the guidelines and criteria established
in this section. The Quality Assurance Programcriteria and provisions
identified herein should be satisfied, in addition to all detailed
techni cal and performance requirenents contained in the contract docunents.

The activities, materials, and execution of the specifications by the

manuf acturer are subject to audit through review, wtness, surveillance,
noni toring, exam nation, testing and other means by the Contracting Oficer
and/ or his Technical Representative. These audits will be conducted to
determ ne that:

a. Functional activities that control the quality are perforned in
accordance with established requirenents.

b. The work conplies with technical, functional, performnce, and
quality requirenments as stated in the Specifications.

c. Quality assurance docunentation is conplete and adequate.

.2 CONTRACT QUALI TY ASSURANCE PROGRAM

The manufacturer shall develop a Quality Assurance (QA) Programthat
describes in detail how the nanufacturer intends to inplement its interna
qual ity assurance activities into an integrated approach to performthe
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requirenents of this specification. The manufacturer's facility shall be
| SO 9002 registered.

The manufacturer's Quality Assurance Programw || be revi ewed and approved
by the Contracting O ficer based on the guidelines and criteria established
in this section. The manufacturer shall establish, inplenent and nmaintain
a docurented and effective quality systemthat shall be fully conpliant
with the requirenents of |SO 9000. [|SO 9000 registration of the

manuf acturer's engineering facility is not required.

The manufacturer shall submt the docunments and procedures referenced in
its internal quality assurance programfor review.

The manufacturer shall establish and use a docurmented netrol ogy systemto
control and calibrate neasurenent processes to provi de objective evidence
of quality conformance. Measures shall include the follow ng:

a. ldentification and calibration status of equipnent.

b. Measurenent standards traceable to the National Institute of
St andards and Technol ogy.

c. Procedures for the calibration and proper use of neasures and test
equi pnent .

d. Identification and mai ntenance of calibration and netrol ogy
records.

e. Renedial and preventive actions taken relative to non-conforning
measur enent standards or equi pnent used on contract deliverables

The manufacturer's QA Program shall address appropriate handling,

packagi ng, and shi pping requirenents, and assure that components neet these
requirenents prior to |leaving the point of manufacture. In addition, these
requi renents shall be maintained throughout all subsequent shipping.

The manufacturer's QA Program shall include a conponent rel ease systemthat
incorporates all QA activities on the conponent, and verifies its readi ness
to be shi pped.

The followi ng factory inspections shall be perforned by the manufacturer
for each reclanati on system conponent, sub-system and assenbly:

a. Dinensions.

b. Aignment and Fit.

c. Device Functionality.

d. Sub-system conponents.

e. Marking and ldentification

f. Wring.
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g. Workmanshi p.
4.3 PERFORMANCE MONI TORI NG

The Contracting Officer will nmonitor the Contractor's performance. Work
perfornmed shall be subject to Contracting Oficer review and i nspection at
any time and place. None of these review, approval, and inspection
activities shall be considered as part of replacing, or enhancing the
manufacturer's Quality Assurance plans or inplenentation.

4.4 DOCUMENTATI ON
The manufacturer shall establish, maintain, and inplenent procedures and
policies for the identification, collection, indexing, storage,
mai nt enance, distribution, and di sposition of contract docunentation,
fornms, and QA records. This shall include all inspection records, test
reports, and field docunentation.

-- End of Section --
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SECTI ON 16905
CONTRCL W RI NG
PART 1 GENERAL
1.1 SUMVARY

The Contractor shall provide, install, and test control wiring as required
her ei n.

1.2 REFERENCES

The publications listed below forma part of this section to the extent
ref erenced:

ASTM | NTERNATI ONAL (ASTM

ASTM B 33 (1994) Standard Specification for Tinned
Soft O Anneal ed Copper Wre for
El ectri cal Purposes

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMVA WC- 5 (1992) Thernopl astic-1nsulated Wre and
Cabl e For the Transm ssion and

Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code
NFPA 79 (1997) Electrical Standards for |ndustrial
Machi nery

UNDERWRI TERS LABCRATORI ES (UL)

UL 13 UL Standard for Safety Power-Limted
Crcuit Cables

UL 62 (1997) UL Standard for Safety Flexible
Cord and Fixture Wre

UL 1581 (1997; 3rd Ed) UL Standard for Safety -
Reference Standard for Electrical Wres,
Cabl es, and Fl exi bl e Cords

UL 758 (2000) Standard for Appliance Wring
Mat eri al
UL 83 (1998) Standard for Thernopl asti c-

I nsul ated Wres and Cabl es

SECTI ON 16905 Page 2



20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MODI FI CATIONS - BLDG 1275

1.3 SUBM TTALS

The followi ng shall be submitted in accordance with Section 01330,
"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD-01 Dat a

Manuf acturer's Catal og Data shall be submitted for the Contro
Wring. The data shall include a conplete Iist of parts, specia
tools, supplies with current unit prices, and source of supply.

SD-06 | nstructions

Manufacturer's Instructions shall be subnmitted indicating the type
of tools to be used and the procedures to be followed for
installation, including the calibration of tools.

SD- 09 Reports

Test Reports shall be subnmitted for wires and cables required for
installation of system conponents as indicated in "Factory
Testing" of this section.

1.4 GENERAL REQUI REMENTS

Section 16960, "Control Systens", and Section 16965, "Industrial
Instrunmentation", apply to work specified in this section. Wring nethods
and practices as described in NFPA 70 and NFPA 79 shall apply to work
specified in this section

PART 2 PRODUCTS
2.1 WRE AND CABLE TYPES
2.1.1 Si ngl e Conductor Wre

Unl ess indicated otherwi se on contract draw ngs single conductor wire shal
be sized in accordance with NFPA 79. Conductor sizes No. 18 AWs and | arger
shall be type TFFN with insul ati on of PVC and nylon jacket, with a m ni mum
tenperature rating of 90C. Wre shall have an operating voltage rating of
600V- AC root nean square (rms). Conductor size No. 18 AWs shall be used
for Class 1 control circuit wiring contained and conpletely within control
cabi nets and consol es.

Singl e conductor wire shall be color coded as described in NFPA 79 Chapter
16 and shall conformto NFPA 70 requirenents for Type TFFN wire, where run
in conduit or wreway.

2.1.2 Mul ti - Conductor Flexi bl e Cables (Unshi el ded)

Unl ess indicated otherwi se on contract draw ngs multi-conductor cables
shal |l be conprised of flexible stranded, twi sted, tinned copper, No. 18 AWG
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conductors with 60C m ni mum col or coded, PVC insul ated and PVC outer
jacket. Cable shall have a m ni num operating voltage rating of 300V-AC
root nean square (rns).

Mul ti-conductor cables shall conformto the foll owi ng design requirenments:

Cabl e shall conformto UL 62, UL 758, UL 1581, NEMA WC-5, CSA AWM and
ASTM B 33.

Cable shall be listed as being resistant to the spread of fire and shall
neet the requirements of UL 13, Vertical Tray Flane Test.

Cabl e shall be flexible with mninum bending radius of 15 tines di aneter of
cabl e.

. 1.3 Twi sted Pair No. 20 AWG Cabl es ( Shi el ded)

Unl ess indicated otherwi se on contract drawi ngs twi sted cables shall be
conpri sed of color coded, twi sted pair, stranded, tinned copper, No. 20 AWG
conductors with 60C mi ni mumrated pol yethyl ene insulation, overall foil
shield, and chrone PVC jacket. Cable shall have a m ni num operating

vol tage rating of 300V-AC root nean square (rns). This cable type shall be
used for instrunentation cable applications routed in conduit, above and

bel ow grade, wireway, and cable trays.

Cabl es shall conformto the foll owi ng design requirenents:
Cabl e shall conformto UL 13 and NFPA 70 requirenents.

Quter jacket shall be sunlight and noisture resistant polyvinyl chloride
(PVC) and shall be at least 0.71 mllinmeters thick.

Cable shall be listed as being resistant to the spread of fire and shall
neet the requirements of UL 1581 Vertical Tray Flane Test.

Overall foil shield shall be al um num pol yester with stranded tinned copper
drain wire to provide 100 percent shield coverage.

. 1.4 Control Net Cabl es (RG 6)

Control Net cable, term nation connector, splices, tees and fittings shall
be per PLC manufacturer requirenents and as indicated on the contract

dr awi ngs.

.1.5 Cable Tray Wre

Control wire installed in cable trays shall be Type TC cable 600 volts,
with current-carrying capacity as determ ned by NFPA 70. Control wire
installed in cable trays for Class 1 control circuits shall be a m nimum
size of No. 16 AWG Cable shall also conply with UL 83.

.1.6 Twi naxi al Communi cati on Cabl e- Bl ue Hose ( Shi el ded)

Cabl e for Data Hi ghway Pl us comruni cation use shall be nulti-conductor, 1
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twi nax (2 conductors), No. 20 AWG, stranded (7x28) tinned copper
conductors, polyethylene insulation, polyester tape-alumnumfoil shield
with 20 AWG 7x28 stranded tinned copper drain wire and 100% shi el d coverage
plus tinned copper braid shield with 55% shield coverage, with blue overal
pol yvinyl chloride jacket, UL type CL2. Cable shall also conply with UL
1581.

Cable installed in cable trays for Data H ghway Plus communication use
shall be nulti-conductor, 1 twinax (2 conductors), No. 20 AWG 7x28
stranded ti nned copper conductors, polyethylene insulation, polyester
tape-aluminumfoil shield with 20 AWG 7x28 stranded tinned copper drain
wire and 100% shi el d coverage plus tinned copper braid shield with 55%
shi el d coverage, polyvinyl chloride jacket, arnored with overall polyvinyl
chloride jacket, UL type CL2, PLTC. Cable shall also conply with UL 1581
and NFPA 70.

2.2 FACTORY TESTI NG

Factory tests on wires and cables shall be made in accordance with the
appl i cabl e provisions of the referenced standards.

Tests on wires and cables shall include dinensionals, physicals and
electricals, (i.e., insulation resistance test) as applicable.

PART 3 EXECUTI ON

This project involves procurenment of indicated functioning equi pnent only,
but will conme conplete with necessary materials. Equipnment will be
accepted for storage, and installation will be done on a separate Wrk
Order. Statenents for installation is indicated herein for guidance and
ref erence purposes.

3.1 | NSTALLATI ON OF CONTROL W RI NG

The Contractor shall exercise care when handling and installing control
wiring, to prevent danage to the control wring.

The Contractor shall provide adequate supports and fasteners to secure
control wiring and equiprment in position. Metallic supports and fasteners
shall have a corrosion resistant finish.

The Contractor shall use due caution when bending cable, to avoid kinks or
ot her damage to sheath. The bend radius shall be as |large as possible with
a mnimmof not less than 10 times the outside dianeter of the cable.
Mnimumradii shall be increased when necessary to neet cable

manuf acturer's recomendati ons.

To minimze electromagnetic interference, low |l evel signal control wring
shal |l be routed separately fromall other power and high |level control

W ring.

Separate raceway shall be used for low |l evel signal control wring and

adequat e separation shall be nmintai ned between raceways with control
wiring of different signal |evels. Wen entering or |eaving conduits or
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trays care should be taken to assure that control wiring of unlike levels
do not becone interm xed. Low |level control signals shall not be m xed
with high level control signals.

I mredi ately after control wiring placenent, tags shall be attached as
i ndi cated in paragraph entitled "Taggi ng and Marking Control Wring and
Equi pnrent" of this section.

1.1 Control Wring Placenent

Wring for renote control, signal, and power-limted circuits may be
permtted to be installed in the sanme cable tray or raceway w th other
circuits in accordance with NFPA 70.

Control wiring placed in cable trays or under raised floors shall be
installed in a neat and orderly manner and shall not cross or interlace
other wiring except at breakout points.

Control wiring in vertical runs shall be individually retained with Ty-Rap
straps, or approved equal, a maxi numof 6 feet on center

.1.2 Boxes and Encl osures

Each conductor of the control wiring shall be term nated on term nal bl ocks
or on connectors as indicated and schedul ed, except where specifically
noted that termnations are future or where the control wiring is indicated
on the drawings to be coil ed.

Term nation procedure for any control wiring within a distributor or other
wiring enclosure shall not be started until all control wring has been
pulled into the enclosure. The control wiring shall then be term nated as
i ndi cated and as described in the specifications.

Where control wiring is pulled into existing or previously installed

cabi net/ panel s, the existing hardware shall be protected agai nst danage.
Any damage to the existing hardware shall be repaired in an approved manner
at no additional cost to the Governnent.

Cabl es, conductors, and shields shall be term nated as i ndicated.

Termi nals, ferrules and connectors shall be installed using only tools
specifically reconmended by the hardware manufacturer and shall be of the
type that requires a specific force to performthe crinp and rel ease of the
handl es of the tool for the next crinp. The installation procedure shal
follow the manufacturer's installation directions.

Tying and lacing control wiring in the termnal enclosures shall be
perfornmed by the Contractor in a neat and orderly manner. G oups of
conductors shall be bound by neans of plastic fasteners simlar to Thomas
and Betts Co. self-locking Ty-Rap ties, wiring duct, or equal. These
fasteners shall be placed every inch, four inches along the nmain harness
and cabl e, and adjacent to each conductor |eaving the bundle at the

br eakout point.

Cabl es shall be supported as near to the term nation point as possible to
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prevent strain due to the weight of the cable frombeing transmtted to the
i ndi vidual conductors where they are connected to terminal blocks or to
connector term nations. The cables and the cabl e- harness assenblies shal
be supported horizontally to their respective term nal-block nounting
channels. The supports shall be spaced a nmaxi num of 6-12 inches on center
with a support |located i nmedi ately adjacent to and on each side of the
breakout of the conductors fromthe cable. The supports shall be simlar
to self-locking Ty-Rap straps, wring duct, or approved equal, and shall be
securely bolted to the horizontal mounting channel. Care shall be taken
not to have any of the cable shields or the conductor shields grounded to

t he cabi net/panel frame, especially at the points of cable supports. Were
cables with overall shields or with individually shielded, but not

j acket ed, conductors or pairs are term nated on term nal bl ocks, the
term nal - bl ock nmounting channel shall be insulated with insulating tape to
mai ntain the isolation of the shields from ground.

. 1.3 Bondi ng and Groundi ng

The overall shield of installed cables shall be grounded as indicated on
contract drawi ngs and in accordance w th NFPA 70.

.2 TERM NATI ONS
2.1 Control Wring

Unl ess otherwi se specified in the specification, ternination of al
conductors on screwtype termnals shall be nmade with slotted tongue
(spade) pre-insulated lugs (forked type, with insul ated sl eeve) of the
proper size for the wire and binding screw used. Termnination of al
conductors on screw clanp connection termnals shall be made with ferrules
of the proper size for the wire and term nal size used. Ring type
termnals are to be used at termnals where vibration or potentia

| oosening at the connection may be expected. Lugs or ferrules shall be
securely crinped to the conductor using the tool and techni ques recomended
by the manufacturer of the lugs or ferrules. Al wiring in term nal boxes
or equi pnent cabinets shall be neatly arranged using cable ties. Furnish
and install termnal blocks in all term nal boxes shown on the draw ngs.
Al control wiring shall be terminated only at term nal blocks or directly
on an end devi ce.

No nore than two wires shall be connected to any one control termnal board
poi nt .

.3 TAGGE NG AND MARKI NG CONTROL W RI NG AND EQUI PMENT

Identification tags and narki ngs shall be placed on control wiring and
term nation equi pnent as indicated on contract draw ngs and as specified in
the specification. Cables shall be identified by their cable nunber at
cable term nation points, including where cables |eave cable trays, enter
or leave raised floors, and before they enter into terninal enclosures.

The identification nmarker tapes shall be as indicated.

Identification | abels placed on cables and conductors shall be stick-on
wr ap-around self-lamnating vinyl with printer generated markings,
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install ed as indicated.

A m ni mum of one | abel shall be attached to each cable and conductor in
each junction box and the termnal point. Labels shall be placed on
conductors and cables in a consistent nmanner with respect to orientation
and have the markings facing outward. Labels shall indicate fromto
point-to-point ternm nation identification information indicated on or
derived fromcontract wiring di agram draw ngs.

.4 SHI ELDI NG

Al'l thernocoupl e, analog input, and anal og out put cables which feed into
and out of the instrunent racks shall have el ectrostatic (copper or

al um nun) shields with at | east 90 percent coverage. Cables carrying

hi gh-speed digital signals shall have electrostatic shields with 100
percent coverage. The shield shall be electrically continuous. All
shields shall be treated as individual signal-carrying conductors, shall be
i nsul ated fromeach other, fromthe | eads, and from ground, and shall be
routed through connectors and term nal bl ocks on separate pins and
termnals, unless specifically noted otherwi se on the draw ngs, cable
schedules or wiring details. There nust be one and only one groundi ng
point for each shield. As a general rule, unless otherw se specified,
shields for digital input/output |eads and shields for anal og transducers
(other than those whose shields are grounded at the neasuring end) shall be
grounded at the conputer end. |In the case of thernmocouple | eads which are
grounded at or near the hot junction, the shields shall also be grounded as
near the sanme ground point as practicable. The shield of all cables nust
be covered with an insul ated sheath appropriate to the environnent to which
each cable is exposed. I nterconnecting | eads between circuit elenents
shal | be kept as close together as practicable. Al shields shall be

term nated at designated instrument ground points in the control room racks.

-- End of Section --

SECTI ON 16905 Page 8



PART 1

1.

H
hwNR PR

SESESESENENENES

PART 3

W N o e

Wwwwwn

20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MODI FI CATI ONS - BLDG

NNDNDN

[

NNNNNND NN

SECTI ON TABLE OF CONTENTS

DI VI SION 16 - ELECTRI CAL

SECTI ON 16960

CONTRCOL SYSTEMS

GENERAL

SUMVARY

.1 Scope
.2 Description

REFERENCES
SUBM TTALS
GENERAL REQUI REMENTS

PRODUCTS

APPLI CATI ON AND REQUI REMENTS
PROGRAMVABLE LOG C CONTROLLER (PLC) EQUI PMENT

.1 PLC Processor

.2 Control Logi x Chassi s

.3 PLC Power Supply

.4 Qperator Term nal
PLC SOFTWARE
1 Syst em Sof t war e
3.1.1 Qperating System Sof t war e
3.1.2 Future Revision Conpatibility
2 Applications Software
3.2.1 Requi r enent
3.2.2 Par amret er Nami ng Conventi on
3.2.3 Timng and Order of Execution
3.2. 4 Bunpl ess Control Transfer
3.2.5 Bunpl ess Power-Up/ Start-Up Qperation
3.2.6 Docunent ati on

EXECUTI ON

GENERAL

.1 El ectroni ¢ Conponents and Assenbly
.2 Equi pnent Safety Design

NSPECTI ON AND TESTI NG

Factory Acceptance Testing and Revi ews
1 Gener al

2 Har dwar e Procurenment Revi ew

3 Sof tware Functional Review

4 Har dwar e | nspecti on
5

I

1
2
2.
2
2
2 Qperational Testing

S N o

SECTI ON 16960 Page 1

1275



20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MODI FI CATIONS - BLDG 1275

3.2.1.6 Control Panel Testing
3.2.1.7 System Oper ati onal Denopnstration
3.3  OPERATOR TRAI NI NG

-- End of Section Table of Contents --

SECTI ON 16960 Page 2



20-1 NCH MACH 6 CF4 TUNNEL RECLAI MER MODI FI CATIONS - BLDG 1275

SECTI ON 16960

CONTRCOL SYSTEMS

PART 1 GENERAL
1.1 SUMVARY
1.1.1 Scope

The work of this section includes, but is not linited to the foll ow ng:

* Docunentation

* Preparation of Control Panel Wring D agrans
* Fabrication

* Assenbly

* Final Wring Connections

* Software | nplenentation and Progranm ng

* Mai nt enance and Warranty

* Factory Testing

* Training

1.1.2 Description
See Sections 16905, "Control Wring", and 16965, "lIndustria
Instrumentation,” for detail ed specifications of contractor furnished itens
i sted bel ow

1.2 REFERENCES

The publications listed below forma part of this section to the extent
ref erenced:

| NSTRUMENT SOCI ETY OF AMERI CA (| SA)

| SA RP55. 1 (1983) Hardware Testing of Digita
Process Computers

UNDERWRI TERS LABCRATORI ES (UL)
UL 478 (1984) UL Standard for Safety
I nf or mati on- Processi ng and Busi ness
equi pnent fifth Edition 9-1-86; Bulletin
9-13-88; Bulletin 3-29-91
1.3 SUBM TTALS
The followi ng shall be submitted in accordance with Section 01330,

"Submttals,":
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SD-01 Dat a

Manufacturer's Catal og Data shall be subnmitted for the
following itens:

PLC Har dwar e
PLC Pur chased Software
Term nation Strips and Panel s

SD- 04 Dr awi ngs

Al'l draw ngs shall be submitted under Section 15230, Carbon
Tetrafl uoride (CF4) Reclanmation System (Perfornmance
Speci fications).

SD- 06 Instructions
Submit installation procedures including sequences of
installation, schedule, conduit |layouts, job site storage
requi renents, inspection and checkout.
For all purchased equi pnent and instrunents, the Contractor shal

submit manufacturer's installation instructions indicating the
manuf acturer's recommended nethod and sequence of installation

SD-08 Statenents
Al'l test requirenents are included in Section 15230, Carbon
Tetrafl uoride (CF4) Reclanmation System (Perfornmance
Speci fications).

4 GENERAL REQUI REMENTS

Sections 16905, "Control Wring" and 16965, "lIndustrial Instrunentation"
apply to the work specified in this section

PART 2 PRODUCTS

2.

1 APPLI CATI ON AND REQUI REMENTS

The PLC system shall provide the hardware and application software
necessary to neet the control and nonitoring requirenents.

Conmmmuni cati ons software, cables and adapters, shall be provided to all ow
progranm ng, checkout and nonitoring of the control system The
Contractor shall provide the necessary software/ equi prent to programthe
PLC processor froman | BM conpati bl e personal conputer.

Data i nput and output update sanple rates shall be 10 sanples per second
(mninum. The update rate is the tine required to read a signal into an

i nput nodul e, convert the signal to engineering units (if necessary), send
the signal to the PLC processor, process the signal, send a signal based on
the input signal to an output nodule, and finally an output sending a
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signal to a field device.

In case of failure, analog and discrete outputs shall default to a
configurable fail-safe state

.2 PROGRAMVABLE LOG C CONTRCLLER (PLC) EQUI PMENT

The PLC devices |isted bel ow are based on the Allen-Bradley Control Logi x
Series or equal with nodel, type and configurations as listed in the
contract specifications and indicated on reference drawi ngs. Reclainer PLC
processor, conmuni cations hardware and software shall be conpatible with
existing facility heater Allen-Bradl ey/ Rockwell type PLC and not require
addi ti onal hardware, drivers or supporting software changes to existing
heater PLC software. Processor shall be capable of selection as
mast er/ sl ave control PLC with existing heater processor

2.1 PLC Processor

The PLC processor shall be Allen-Bradl ey, Control Logix type.

The processor shall be furnished with programmer cable for connection to a
personal conputer via RS-232 port.

. 2.2 Control Logi x Chassi s

The Control Logi x Chassis shall be Allen-Bradley Type 1756.

The Processor/ Mdul e rack (chassis) shall provide nmounting for the
fol | owi ng:

* PLC Processor (1 Slot)
* | nput/ Qut put Modul es (as required by manufacturer)
* Communi cati on Mbdul es (Control Net)

The chassis shall have a backpl ane which provides a conmunication path
bet ween the I/ 0O nodul es and the processor nodul e.

The chassis shall nmeet the foll ow ng environmental conditions:
* (Qperating tenperature: 0 to 55 degrees Cel sius

* Storage tenperature: -40 to 85 degrees Cel sius
* Relative humidity: 5 to 95% (w t hout condensati on)

. 2.3 PLC Power Supply

The Control Logi x power supply shall be Allen-Bradley, type 1756.

The power supply shall be used with Control Logi x Chassis specified above to
provide 1.2, 3.3, 5V, and 24 V dc power directly to the chassis backpl ane.
The power supply shall have the m nimum capacity of 95 watts to power /0O
nodul es and shall be powered from 120V ac 60 Hz input.

2.4 Qperator Term na
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The operator term nal
Transi st or
di spl ay, 384 touch cells,
PLC processor, RS-232 Port,

term nal stations be Allen-Bradley,

Speci fications:

* Display Size:

* Backl i ght:

* Application Menory:

* Communi cation Port:

* AC Power Requirenents:

* Overal |l Dinensions

* Environnental conditions:
Operating tenperature:

St or age tenperature:

Rel ative hum dity:

.3 PLC SOFTWARE

. 3.1 Syst em Sof t war e
The PLC shal
rel eases of all
requi renents. These shal
sections or their functiona
of the same version and rel ease.
i ssued prior to final acceptance,
software version at no additiona
.3.1.

1 Qperating System Sof t war e

The current verified rel ease of the operating system software shal
i ncl ude provisions for system

This software shal
initialization, downl oading,
protection capability, as well
conti nuous control algorithns.

provi ded.

.3.1.2

The systens software shal

. 3.2 Applications Software

.3.2.1 Requi r erent
The PLC system shal
sequenci ng al gorithns.
conponents to neet operationa

al gorithnms shall al so provide al

PLC Sof twar e shal

stations shal
(TFT) touch screen design with flat-screen pixa
Cont r ol Net
and provided with ful
devices to create screens using Panel buil der 32 software.

t he PLC shal
cost to the Government.

noni t ori ng,
as integration of

BLDG 1275

be an an Active Matrix Thin Film
graphi c col or
comuni cation with the
conpl ement of operator
The operat or

interface for

Panel VI EW 1000.

Active Matrix(8.3"x6.2")

Fi el d repl aceabl e

1 Meg Fl ash

Control Net & RS-232 Printer Port
120V ac, 60Hz @100 VA nmaxi num
11"H x 15"Wx 5"D

0 to 55 degrees Cel sius
-25 to 70 degrees Cel sius
5 to 95% (w t hout condensati on)

be provided with licensed software for current verified
standard system software products to support the

i ncl ude products described in the follow ng
equi val ent s.
If a new rel ease of the software is
be retrofitted with the new

Al software delivered shall be

be

resource managenent and password
| adder | ogic and

Future Revision Conpatibility

be conpatible with future software revisions.

be equi pped with fully functioning continuous and
The al gorithns shal
and performance requirenents.
necessary interlock | ogic.

enabl e the system
The

operate in Wndows 2000/ NT environnment and RSLogi x 5000
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fam |y of processors for Control Net application

.3.2.2 Par anet er Nami ng Convention

The Contractor shall submt the paraneter nam ng convention to be foll owed
in the devel opnent of the applications software. This nam ng convention
nust be approved by the Contracting Oficer prior to start of custom

sof twar e devel oprent .

.3.2.3 Timng and Order of Execution

The Contractor shall carefully review the contract docunments and
specifications to gain a clear understanding of the process. The Contractor
shal | exercise special care to inplenent proper timng and order of
execution in assenbling the applications software.

.3.2. 4 Bunpl ess Control Transfer

Applications software shall in all cases be designed to provide bunpl ess
transfer and setpoint tracking when changi ng control nodes.

.3.2.5 Bunpl ess Power-Up/ Start-Up Operation

Upon power-up and initial start-up operations, the PLC system shall not
al l ow i nadvertent changes to the process conponents.

.3.2.6 Docunent at i on

Application software shall be conpletely verified and docunented with
annot ated source listings or other conparabl e docunentation suitable for
establ i shnent of a software configuration baseline.

PART 3 EXECUTI ON

3.

3.

1  CGENERAL
1.1 El ectroni c Conponents and Assenbly

El ectroni c conponents and circuit boards shall be factory tested.

. 1.2 Equi pnent Safety Design

Al'l conmponent assenblies shall conformto applicable UL 478
requi renents.

.2 | NSPECTI ON AND TESTI NG
2.1 Factory Acceptance Testing and Revi ews

.2.1.1 Cener al

The Contractor shall perform and docunent tests that denonstrate that the
specified control systemneets all performance, sequencing, and interlock
requirenents in the specification and contract docunments. Al tests shal
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be docunented in the test plan and procedure docunentation. The Contractor
shall perform as a mininum the tests described in this section. The
Contracting O ficer will witness all tests. A test is not considered
conplete until w tnessed and approved by the Contracting Oficer.

The objective of these tests is to verify the operation of all conmponents
and assenbl ed systens after on-site installation.

The Contractor shall perform as a nmnimum the tests described. Any itens
that fail to performin accordance with the manufacturer's witten
instructions, or fail to conply with contract specifications and draw ngs
shall be repaired or replaced and retested by the Contractor, at no
additional cost to the Government.

.2.1.2 Har dwar e Procur enent Revi ew

Prior to hardware procurenent, the Contractor shall review with the
Contracting Oficer the proposed equi pnent to be purchased. The Contractor
shal | not purchase equi pnent until Contracting O ficer has approved the
proposed purchase. The Contracting Oficer's approval of hardware purchase
does not release the Contractor fromresponsibility to provide a conplete
system

.2.1.3 Sof t ware Functi onal Revi ew

Prior to software procurenment and inpl enentation, the Contractor shall
review all logic and control algorithnms with the Contracting Officer. The
revi ew shall include start-up, normal operations, non-nornal operations,

all procedures. The Contractor shall not procure or inplenment any
software until the Contracting O ficer has approved such actions. The
Contracting Oficer's approval of software purchase and i nplenentation does
not rel ease the Contractor fromresponsibility to provide a conplete
system All docunents required for review shall be submitted to the
Contracting Oficer 14 cal endar days prior to the review.

.2.1.4 Har dwar e | nspection

Prior to shipping any hardware on-site for storage, the Contracting
Oficer will inspect the hardware. After the inspection, the Contracting
Oficer will direct the Contractor when to ship hardware on-site.
.2.1.5 Qperational Testing

Testing shall be in accordance with applicable sections of | SA RP55.1.
The test procedures and the design of the Input/Qutput device shall be
approved by the Contracting O ficer prior to commencenent of the tests.
The Contractor shall arrange for shop tests to be observed by the
Contracting O ficer.

.2.1.6 Control Panel Testing

The followi ng tests shall be perforned on each control panel:

* Test and verify that all switches, pilot lights, and neters neet
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functional requirenents.
* Verify all wiring is connected properly.
* Simulate input and output signals fronfto the control panel

* |nspect control panels to insure that all specification
requi renents are net.

3.2.1.7 System Oper ati onal Denonstration

The PLC system shall be conpletely assenbled prior to testing. For this
denonstration, the systemshall consist of the follow ng:

PLC Chassi s and | nput/Qut put Mdul es

Control panels and Operator terminals

Term nati on panel s

Al'l interconnecting wring

Si mul at ed i nput/out put devi ces devel oped by the Contractor

* % %k F X

The shop test shall include, but not be limted to, the foll ow ng:

* PLC I nput/Qut put nodules shall be tested fromthe term nation
poi nts

* The followi ng control functions

Sequencing with control panels and Operator Ternina
Faul t detection and annunci ation
Debuggi ng and nonitoring tools

* PLC loop rates: suitable tests shall be perforned to verify
that each controller can cycle through its control |oops at
the specified frequencies

.3 OPERATOR TRAI NI NG

The Contractor shall provide on-site classroomand field instruction in the
operation and mai ntenance of the PLC system These services shall be
directed by the Contractor. This training shall be custom zed to the
specific systemconfigurations. Instructional materials shall be provided
for 12 participating Governnent personnel, 10 cal endar days in advance of

t he schedul ed trai ning.

-- End of Section --
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SECTI ON 16965

| NDUSTRI AL | NSTRUVENTATI ON

PART 1 GENERAL
1.1 SUMVARY

The Contractor shall provide, install, and test instrunentation as required
her ei n.

1.2 REFERENCES

The publications listed below forma part of this section to the extent
ref erenced:

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code
NFPA 79 (2002) Electrical Standard for Industrial
Machi nery

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCOCI ATl ON ( NEMA)

NEMA I CS 1 (2001) General Standards for |ndustrial
Control and Systens

NEMA | CS 2 (2000) Industrial Control Devices and
Assenbl i es

UNDERWRI TERS LABCRATORI ES (UL)

UL ECMVD (1988) Electrical Construction Materials
Directory Suppl enent

1.3 SUBM TTALS

The following shall be submitted in accordance with Section 01330,
"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD-01 Dat a

Manuf acturer's Catal og Data, including Equi pnent and Perfornmance
Data, shall be submitted indicating for the follow ng itens:

Power Supplies

Swi t ches/ Pushbut t ons

Signal Conditioners / Transmitters
Wat chdog Ti ner
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Term nati ng Devi ces
Rel ays

Control Accessories
Encl osures

Spare Parts Data

A listing of tag nunbers shall acconpany the data sheets for the
instrunents. Manufacturer's catalog cuts shall be included to
suppl enent the information. Data sheets shall contain the nane of
manuf acturer, nodel nunber, and applicable infornmation concerning
the foll ow ng:

Range, Accuracy, and Repeatability Units
Pressure and Tenperature Rating

Mat eri al s of Construction

El ectrical Rating

Power Supply

I nput and Qutput Signals

Instrument Calibration Sheets

4 GENERAL REQUI REMENTS

Section 16905, "Control Wring", and Section 16960, "Control Systens" apply
to the work specified in this section. Wring nmethods and practices as
described in NFPA 79, Chapter 16, shall apply to work specified in this
section.

.5 HARDWARE CERTI FI CATI ON TEST RESULTS

Hardware certification and calibration tests on industrial instrumentation
shal |l be perforned in accordance with the manufacturer's standard practice.
The test results shall ensure conformance with the specification
requirenents. Calibrations shall be traceable to the National Institute of
St andards and Technol ogy, N ST

PART 2 PRODUCTS

2.

1 GENERAL

Manuf acturer's standard materials and equi pnrent shall be used. Provide
system conponents as described in the foll owi ng subparagraphs and

associ ated tables. The data sheets specify the m ninumrequirenments only.
Al tag nunmbers shown on the data sheets tables refer to tag nunbers shown
on the drawings. Furnish equi pment and material |isted by UL ECMD and
bearing the UL | abel, wheresoever standards have been established and | abe
service is regularly furnished.

.2  WATCHDOG TI MERS

Wat chdog tiners shall be designed to nonitor control systemintegrity of
the PLC systems. The tiners shall nonitor the integrity by an
edge-triggered input. The tinmer shall be a package unit for direct plug-in
to standard socket, DINrail munting type. The unit shall include
adjustable tineout rated 0.1 to 60 seconds, optically isolated trigger
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i nput, and i nput state LED indicator. The unit shall operate on 24 Vdc,
2-second time-out with FormC dry output rated for 5 Anperes at 250
Vac/ 30Vdc.

.3 ENCLOSURES

Boxes, cabinets, and electrical enclosure for all electrical field wiring
and devices shall provide, as a mninum corrosion resistant, gal vanized
steel, enclosures with gray enanel finish of the type, size, and
classification appropriate for use and | ocation

Fi el d mounted i nstrunment encl osures for indoor |ocations shall be NEMA 12
construction mnimum and for exterior wet |ocations, shall be NEVA 3R
construction mninmum unless otherw se specified.

.4 SW TCHES
4.1 Pushbut t on/ Sel ector Swi t ches

Pushbuttons used in field nounted control panels and for emergency stop
functions for |ow voltage (24VDC and 120V) control circuits shall be
heavy-duty, oil tight, nomentary contact devices rated 600 volts with

t hreaded base, gasket, colored cap, and threaded chrone plated threaded
collar for flush nounting.

Pushbuttons shall be equi pped with normally open, circuit closing contacts,
and nornally closed, circuit opening contacts as indicated. Pushbutton
contact rating shall be in accordance with NEMA ICS 1 and NEMA ICS 2 with
contact designation A 600.

Sel ector switches used in field mounted control panels for |ow voltage
(120V) control circuits shall be heavy-duty, oil tight maintained-contact
devices with the number of positions as indicated on drawi ngs. Contact
ratings shall be in accordance with NEMA ICS 1 and NEMA ICS 2

Swi t ches/ pushbuttons shall have a NEMA rating equal to or superior to the
panel in which it is being nmounted and as a ninimum shall be NEMA Type 13

Pushbuttons used in control room consol es not including pushbuttons for
energency stop functions, shall have a snap-in housing for flush nounting
designed for individual or strip nounting, with side barriers, col ored
bezel cap, and interchangeabl e nonentary action or alternate action
contacts as required by control circuit. Switch contacts shall be rated
for 5 anps at 125 VAC

Legend shall be conputer-generated | abel applied to control room nounted
pushbutton | ens as shown on contract draw ngs. A naneplate shall be
provided with each field nounted switch or pushbutton

.5 RELAYS

Control relays shall be UL listed, electromagnetic type with encapsul ated

coils. Relays shall be provided with the nunber of contacts and shall be
of the type, style, and current/voltage rating as indicated on the draw ngs
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or required for the control application

Unl ess indicated ot herw se, general -purpose control relays for power
[imted control circuits shall be enclosed nodule units with 24 VDC and 120
VAC coils. Relay shall have a m nimum nechanical life of 10 mllion
operations. Relays shall be screwtermnal din rail mounting type. Relays
shal |l be conpatible with PLC output nodul es.

.6 | NDI CATOR LI GHTS

Indicator lights used in field nmounted control panels shall be heavy duty,
oil tight devices with threaded base, gasket, and collar for flush
nounting, with convex translucent colored |l ens, full voltage candel abra
screw base | amp hol der and 120 volt, 6 watt incandescent |anps. The

i ndicator |ights shall have a NEMA rating equal to or superior to the pane
in which they are nounted and as a mininumshall be NEMA Type 13

.7 TRANSM TTERS

Tenperature, pressure and flow transmtters shall have zero and span
adj ust ment s.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

The Contractor shall furnish all |abor, tools, materials, interconnection
services, and adjustnments required for a conplete and operable system

Instrunentation shall be carefully handl ed, shall not be subjected to
shock, and shall be protected from weather, dust, and damage during
construction.

Instrumentation shall be installed as indicted and in accordance with

manuf acturer's recomendations. Field mounted instruments shall be | ocated
approxi nately where shown on the drawi ngs. The precise |ocation shall be
determned in the field. Devices shall be securely nounted on stand,

pl ates, or brackets heavy enough not to vibrate excessively. Instrunents
shall be located in a nanner and at an el evation that pernits conveni ent
access for calibration and naintenance. Care shall be exercised in
nounting to prevent interference with equi pnment, equi prment mai nt enance,
buil di ng structure, passage, etc.

Al control panel instrunents shall be nounted by the panel fabricator in
t he shop and shi pped nmounted on the panel

.2 FI ELD W RI NG

Al conduit and wiring between panels and field devices shall be furnished
in accordance with the requirements of Section 16905, "Control Wring", and
NFPA 70.

3 | DENTI FI CATI ON
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Provi de engraved instrunent identifying namepl ates nmount ed above/ bel ow
panel nounted instrunents. Provide stainless steel or brass identifying
tags, for each field mounted instrunent, firmy affixed to face of device.
Fasten nanepl ates to equi pnent with stainless steel rivets or screws. Tags
shal | be securely attached, to valves and other instruments which cannot be
drilled, with rust resistant ties or straps or attached to the device with
epoxy adhesi ve.

.4 CALI BRATI ON

Calibrate instrunmentation in accordance wi th manufacturer's reconmendati ons.
.5 TESTI NG PROCEDURE

.5.1 Accept ance Test Procedure

The Contractor shall submit 6 copies of an acceptance test procedure to the
Contracting Oficer. The test procedure shall, as a mninmum indicate how
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the systemis to be tested, what variables will be nonitored during the
test, and what criteria for acceptance should be used.

-- End of Section --
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