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SECTION 22 62 00
VACUUM SYSTEMS FOR LABORATORY AND HEALTHCARE FACI LI TI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. Central Laboratory and Heal thcare Vacuum Systens: This section
descri bes the | abor, equipment, and services necessary for and
incidental to the installation of piped nedical vacuum systens and
nmedi cal vacuum and waste anest hesia gas di sposal systenms (WAQD).
Medi cal vacuum and WAGD systens shall be installed started, tested, and
ready for use. The scope of work shall include all necessary piping,
fittings, valves, cabinets, station outlets and inlets, rough ins,
ceiling services, gages, alarns including |l ow voltage wring, vacuum
punps, electric notors and starters, receivers, and all necessary
parts, accessories, connections and equiprment. Match existing station
inlet term nal connections.

B. The contractor shall provide all el enents and accessories required for
a conplete systemaccording to the nost recent edition of NFPA 99C, Gas
and Vacuum Syst ens.

C. Al necessary connections to owner furnished equi prent shall be nade as
i ndi cated on the docunents. A separate construction isolation valve
shall be nade at the point of connection to an existing vacuum system

D. Electrical power and control wiring for vacuum punp(s), WAGD
Producer(s), ceiling colums, alarns wiring fromequipnent to alarm
panel s, and nodul ar accessories associated with the systen{(s) shall be
i ncl uded.

E. Pressure testing, cross connection testing and final testing per NFPA
99 nost recent edition and using procedures shall be perforned.

F. The contractor shall retain a qualified third party nedical vacuum
verifier acceptable to the engineer and VA to performand attest to
final verification of the systems. The contractor shall make al
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corrections as determned by this third party verifier, including
additional testing if necessary to attain full and unqualified
certification.

1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING Sealing around pipe penetrations to
maintain the integrity of tine rated construction.

B. Section 07 92 00, JO NT SEALANTS: Sealing around pipe penetrations
t hrough the floor to prevent noisture migration.

C. Section 22 05 11, COVWON WORK RESULTS FOR PLUMBI NG  Gener al
requirenents and itens comopn to nore than one section of Division 22.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit.
E. Section 26 27 26, WRING DEVICES: Electrical wiring and accessori es.
F. Section 26 29 11, LOWVOLTAGE MOTOR STARTERS: Mbtor starters.

G Section 22 63 00, GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACI LI TI ES:
Laboratory and Heal thcare Gases and Vacuum Al ar ns.

H SECTION 22 63 00, GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACI LI Tl ES:
Laboratory and Heal thcare Gas Pi ping and Equi prent:

1.3 QUALITY ASSURANCE

A. Installation and Start-up: The manufacturer will provide factory
aut hori zed representatives to review installation and performinitial
start up of system

B. Contractor shall include with submttals an affidavit attesting to
conpliance with all relevant paragraphs of NFPA 99 npbst recent edition.
Per sonnel assenbling medical vacuum and WAGD system shal | nmeet NFPA 99
5.1.10.10.11 “Qualification of Installers” and hold nedi cal gas
endor senents as under ASSE 6010. The Contractor shall furnish
docunentation attesting that all installed piping materials were
purchased cl eaned and conplied with the requirenents of NFPA 99
5.1.10.1 and 5.1.10.2. Electrical Control systems and Medi cal vacuum
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Alarns are to be UL listed as assenblies with |abel affixed. Medical
vacuum and WAG controls are to be wired in accordance wi th NEC.

Equi pnrent Installer: The equipnent installer shall show docunentation
proving that the personnel installing the equi pnent neet the standards
set by the American Society of Sanitary Engineers (ASSE) 6010

Prof essional Qualification Standards for Medical Gas SystemlInstallers.
Show t echni cal qualifications and previous experience in installing
nmedi cal gas equi pment on three simlar projects. Subnit nanmes and
addresses of referenced projects. The equi pnent install shall perform
the foll owi ng coordination functions:

1. Coordinate with other trades to ensure tinely installations and

avoid conflicts and i nterferences.

2. Work with the netal stud partition installer and/or nmason to ensure
anchors, sleeves and sinmlar itens are provided in sufficient tine
to avoi d del ays; chases and openings are properly sized and
pr epar ed.

3. Coordinate with VA to ensure nmedical vacuuminlets, whether owner
supplied or contractor supplied, in walls, ceiling and all equi pnent
is provided by the same Medical Vacuum Equi pnent Manuf act urer
sati sfactory to the owner.

4. The contractor shall coordinate with the Medical Vacuum System

Verifier to deliver a conplete, tested nedical gas installation
ready for owner’s use

Equi prrent Supplier: The Equi prent supplier shall denonstrate evidence
of installing equivalent product at three installations simlar to this
project that has been in satisfactory and efficient operation for three
years. Nanmes and addresses where the product is installed shall be
submtted for verification

Medi cal Gas System Testing Organi zation: The Medical vacuumverifier
shal | show docunentation proving that the nedical gas verifier neet the
standards set by the Anerican Society of Sanitary Engineers (ASSE) 6010
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Prof essional Qualification Standards for Medical Gas System Verifiers.
The testing shall be conducted by a party technically conpetent and
experienced in the field of nedical gas pipeline testing. Such testing
shall be perfornmed by a party other than the installing contractor.

Nanes of three projects where testing of vacuum systens has been
performed by the testing agency shall be provided. The name of the
proj ect, names of such persons at that project who supervised the work
for the project owner, or who accepted the report for the project
owner, and a witten statenment that the projects listed required work
of simlar scope to that set forth in this specification shall be

i ncluded in the docunentation

The testing agency's detailed procedure which will be followed in the
testing of this project shall be submitted. In the testing agency’s
procedure docunentation, include details of the testing sequence,
procedures for cross connection tests, outlet function tests, alarm
tests, purity tests, etc., as required by this specification. For
purity test procedures, data on test nethods, types of equipnent to be
used, calibration sources and method references shall be subnitted.

Installation and Start-up: The nmanufacturer shall provide factory

aut hori zed representatives to review the installation and performthe

initial startup of the system The factory authorized representatives
shall subnmit a report to the Contracting Oficer Representative and to
the Contractor. The Contractor shall nake all corrections identified

by the factory authorized representative.

Certification: The Final inspection docunmentation shall include all

test results, the names of individuals perform ng work for the testing
agency on this project, detailed procedures followed for all tests, and
a certification that all results of tests were within limts all owed by
this specification.

The installing contractor shall maintain as-built draw ngs of each
conpl et ed phases for verification; and, shall provide the conplete set
at the tine of final systens certification testing, for certification
by the Third Party Testing Conpany. As-built draw ngs shall be
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provi ded, and a copy of themon Auto-Cad version (R 14 or |later)

provi ded on conpact di sk.

1.4 SUBM TTALS

A. Submt as one package in accordance with Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA, AND SAMPLES.

B. Manufacturer's Literature and Data:

10.

11.

12.

13.

Conpl ete specifications for the product intended to be installed,
di mensi onal drawi ngs, and wi ring schematics.

Package draw ng indicating package style, dinensions when conpl ete,
net hod of di sassenbly and sizes of subsections for rigging and
installation.

Pi pi ng.

Val ves.

Inl et and outlet cocks

Val ve cabi nets.

Gages.

Station inlets, and rough in assenbli es.

Cei ling services.

Al arm control s and panel s.

Vacuum swi t ches.

Vacuum bottl e brackets.

Vacuum punp systens (Provide certified punp test data at start up):
a. Punps: Manufacturer and nodel .

b. Punp performance curves.

c. Punp operating speed (RPM.
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Capacity: Free air exhaust from 65 and 80 kPa (19 and 24 inches
Hg.) gage vacuum (L/s) (SCFM.

Capacity: Expanded air capacity at 65 and 80 kPa (19 and 24
i nches Hg.) gage vacuum (L/s) (SCFM.

Type of bearing in punp.

Type of lubrication.

Type and adj ust nent of drive.

Electric nmotors: Manufacturer, frame and type.
Speed of notors (RPM.

Current characteristics and horsepower of notors.
Recei ver capacity and rating.

Sil encers: Manufacturer, type and nodel.

C. Station Inlets: Aletter fromnmanufacturer shall be submitted stating

E

t hat
shal |

inlets are designed and manufactured to conply with NFPA 99. Inlet
bear | abel of approval as an assenbly, of Underwiters

Laboratories, Inc., or Associated Factory Miutual Research Corporation.

In |

eu of above |abels, certificate may be submtted by a nationally

recogni zed i ndependent testing | aboratory, satisfactory to the

Contracting Oficer, certifying that materials, appliances and

assenblies conformto published standards, including methods of tests,

of above organi zati ons.

Certification: The conpl eted systens have been installed, tested,

purged and anal yzed in accordance with the requirements of this

specification. Certification shall be submitted to Contracting O ficer

Representative

A notarized affidavit fromthe verifier stating that the verifier

undertakes to verify this project and thus agrees to disqualify

t hensel ves from suppl yi ng any equi pnent which will be included in the

scope of their verification. No verifier who supplies equi pment shal
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be permitted to verify that equipnent. Statement declaring that the
vacuum system manuf acturer has no fiduciary interest in the verifier
and that the verifier is not an agent or representative of the vacuum
system manufacturer. Statenent declaring that the contractor has no
fiduciary interest in the third party verifier and that the third party
verifier has no fiduciary interest in the contractor.

1.5 TRAI NI NG

A. The services of a conpetent instructor shall be provided for not |ess
than two four-hour periods for instructing nedical personnel in the
operation and mai nt enance of the vacuum systens, on the dates requested
by COR (Contracting O ficer Representative).

B. The other training requirenents specified in Section 01 00 00,
GENERALREQUI REMENTS shal | be coordinated with the above paragraph

1. 6 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the test by the
basi ¢ designation only.

B. Anerican National Standards Institute (ANSI):

A13.1-2007.............. Schene for ldentification of Piping Systens

B16. 22-01 (R2005)....... W ought Copper and Bronze Sol der-Joint Pressure
Fittings

B40.1-(2005)............ Pressure Gauges and Gauge Attachnents

C. Anerican Society for Testing and Materials (ASTM:

B819-00 (R2006)......... Standard Specification for Seam ess Copper Tube
for Medi cal Gas Systemns

D. Anmerican Society of Mechanical Engi neers (ASME)
Section I X-10........... Wl di ng and Brazing Qualifications

E. American Wl ding Society (AWS):
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AWS A5.8/A5.8M11....... Brazing Filler Meta

AWS B2.2/B2.2M10....... Standard for Brazing Procedure and Perfornmance
Qualification (Mdified per NFPA 99)

Conpressed Gas Associ ation (C&A):

P-9-08.................. Inert Gases Argon, Nitrogen and Helium
Nati onal Electrical Manufacturers Association (NEM) :

| CS-6-1993 (R 2006)..... Industrial Controls and Systens Encl osures
Nati onal Fire Protection Association (NFPA):
99-2012................. Health Care Facilities with 2005 errata
Nati onal Electrical Code 70, edition (2011)

United States Pharnacopoeia XXl /National Fornmulary XVl (USP/ NF)
Manuf act uri ng Standardi zati on Soci ety (MsS)

MSS-SP-72-99. ........... Ball Valves Wth Flanged or Butt Wl ding For
General Purpose

MSS- SP-110-96........... Bal | Val ve Threaded, Socket Wl di ng, Sol der
Joint, Grooved and Fl ared Ends

MSS-SP-73-03............ Brazing Joints for Copper and Copper All oy
Sol der Pressure Fittings

WARRANTY

Warranty will be expressly conplete, include all conmponents of the
system and be the responsibility of the vacuum system manufacturer of
record only. Warranties linmting the responsibility of the vacuum
system for any system conponent or which pass through to anot her
manuf acturer are not acceptable.

Warranties shall include on site repairs including travel, |abor and
parts. Warranties requiring return of equiprment for adjustnent are not
accept abl e.
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MAI NTENANCE SUPPORT

The nmedi cal vacuum equi pnent manufacturer shall denonstrate a nationa
factory direct service capability able to perform major overhauls. The
nmedi cal vacuum equi pnent manuf acturer shall provide factory direct
preventative maintenance contract. The nedical vacuum equi prent

manuf acturer shall provide formal naintenance training courses.

PART 2 - PRODUCTS
2.1 GENERAL PRODUCT REQUI REMENTS

A

One Medi cal Vacuum Equi prent Manuf acturer shall supply the nedica
vacuum systen(s) and equi pnent to include outlets, valves and gauges,
val ve boxes, alarm panels, manifolds, medical air, instrunent air

vacuum and WAGD sour ces.

2.2 PIPING

A

Copper Tubing: Copper tubing shall be type "K' or "L", ASTM B819,
seanl ess copper tube, hard drawn tenper, with wought copper fittings
conforming to ANSI B16.22 or brazing fittings conplying with MSS SP-73.
The copper tubing size designated reflects nom nal inside dianeter. Al
tubing and fittings shall be |abel ed "ACR OXY", "OXY", "OXY/ MED'

"ACR/ MED', or "MED'.

Brazing Alloy: The brazing alloy shall conply with AWS A5. 8,
Cl assification BCuP, greater than 537 °C (1000 °F) nelting tenperature.

Flux shall be strictly prohibited for copper to copper connections.

Screw Joints: Screw joints shall use polytetrafl uoroethylene (teflon)
t ape.

Use only copper or stainless steel pipes for discharge from vacuum
product (exhaust pipes).

Menory netal couplings shall have tenperature and pressure ratings not
| ess than that of a brazed joint.

Piping identification |labels shall be applied at tinme of installation
in accordance with current NFPA. Suppl enentary color identification
shall be in accordance with CGA Pamphl et C 9.
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G Special Fittings: The followi ng special fittings shall be permitted to
be used in lieu of brazed joints:

1. Menory-netal couplings having tenperature and pressure ratings
joints not less than that of a brazed joint.

2. Listed or approved netallic gas tube fittings that, when nade up,
provi de a pernanent joint having the nmechanical, thermal, and
sealing integrity of a brazed joint.

3. Dielectric fittings where required by the manufacturer of specia
nmedi cal equi pnent to electrically isolate the equipment fromthe

pi ping distribution system

4. Axially swaged, elastic strain preload fittings providing netal to
netal seal having pressure and tenperature ratings not |ess than
that of a brazed joint and when conpl ete are pernanent and non-

separ abl e.

2.3 EXPOSED LABORATCORY AND HEALTHCARE VACUUM PI Pl NG

A. Finished Room Use full iron pipe size chrome plated brass piping shal
be used for exposed | aboratory and heal t hcare vacuum pi pi ng connecti ng
fixtures, casework, cabinets, equipnent and reagent racks when not
conceal ed by apron including those furnished by the Governnent or
specified in other sections.

1. Pipe: Fed. Spec. WMP-351, standard weight.

2. Fittings: Fittings shall conply with ANSI B16.15 cast bronze
threaded fittings with chrone finish, (125 and 250).

3. Nipples: N pples shall comply with ASTM B 687, Chromi um pl at ed.

4. Unions: Unions shall comply with Mss SP-72, SP-110, Brass or Bronze
with chronme finish. Unions 65 mm (2-1/2 inches) and |arger shall be

flange type with approved gaskets.

5. Valves: Valves shall comply with Mss SP-72, SP-110, Brass or bronze
with chrome finish.
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2.4 VALVES

A. Ball: Ball valves shall be in |ine, other than zone valves in cabinets.

1. Sixty five mllimeter or DN65 (2-1/2 inches) and smaller: Bal
val ves shall be bronze/ brass body, Fed. Spec. MsS SP72 & SP 110 ,
Type Il, Cass 150, Style 1, with tubing extensions for brazed
connections, full ported, three piece or double union end
connections, teflon seat seals, full flow, 4125 kPa (600 psi) WG
m ni mum wor ki ng pressure, with |ocking type handle. 2. Ei ghty
mllineter or DNBO to 100 millineter or DN1OO (3" to 4" inches):
Bal | val ves shall be bronze/ brass body, Fed. Spec. MSS SP72 & SP
110, Type Il, COass 150, Style 1 with tubing extensions brazed to
flanges, full ported, three piece, double seal, teflon seals, ful
flow, 4125 kPa (600 psi) WOG m ni mum wor ki ng pressure, with | ocking
type handl e.

B. Check:

1. Check valves eighty mllineters (DN80) (3 inches) and smaller: brass
and Bronze body, straight through design for m ni mum pressure drop,
spring | oaded, self aligning with teflon cone seat, vibration free,
silent operation, supplied NPT female threads at each end with flow
direction arrow permanently cast into, 2750 kPa (400 psi) WG
m ni mum wor ki ng pressure.

2. One hundred nillineter or DN10O (4 inches) and | arger check val ves
shall be iron body, bronze trim swi ng type, vertical or horizontal
installation, flange connection, 1025 kPa (150 psi) WSP.

C. Zone valve in cabinet shall be ball valve with bronze/ brass body,
doubl e seal, three piece or double union end connections, replaceable
teflon seat seals, teflon stemseal, 4125 kPa (600 psi) WOG cold, non
shock gas working pressure or vacuumservice to 29 inch Hg, blowout
proof stem one quarter turn of handle to conpletely open or close.
Tubi ng extensions, factory brazed, pressure tested, cleaned for oxygen
service shall be provided. A 3 mm (1/8 inches) NPT gauge port shall be
provided for a 50mm (2 inch) diameter nonitoring gauge downstream of
the shut off valve. Zone valves shall be securely attached to the
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cabi net and provided with type-K copper tube extensions for making
connection to system pi ping outside the cabinet. Zone val ves shall be
products of one manufacturer, and uniformthroughout in pattern
overal |l size and appearance. Trimw th color coded plastic inserts or
col or coded stick on | abels. Valves shall be in cabinets such that
cover wi ndow cannot be in place when any valve is in the cl osed

position. Color coding for identification plates and | abels is as

fol | ows:
SERVI CE LABEL | DENTI FI CATI ON COLORS MFG STD.
CLR
VEDI CAL Bl ack |l etters on white background VWH TE
VACUUM
Evacuation VWite letters on purple background PURPLE
(Waste Gas)

2.5 VALVE CABI NETS

A. Val ve cabinets shall be flush nmounted, comercially available itemfor
use with medi cal gas services, constructed fromsteel not lighter than
1.3 mm (18 gage) steel or extruded alum numnot lighter than 1.9 nmm (14
gage). The val ve cabinets shall be rigidly assenbl ed, of adequate size
to accommpdate all valve(s) and fittings indicated. Holes shall be
predrilled to receive pipe connections. These pipe connections shal
be made outside of the valve box. Anchors shall be provided to secure
cabinet to wall construction. Openings in cabinet shall be sealed to be
dust tight. Bottom of cabinet shall be |ocated 1375 mm (4 foot 6
i nches) above finished floor

B. Engraved rigid plastic identification plate shall be nounted on the
wal | above or adjacent to the cabinet. Color code identification plate
to match gas identification colors as indicated above. Identification
pl ate shall be clearly visible at all tines. Inscriptions shall be
provided on plate to read in substance: "VALVE CONTROL SUPPLY TO
ROOMS. " The final wording nust be approved by the VA project manager.
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C. Cover plate: The cover plate shall be fabricated from 1.3 nm (18 gage)
sheet netal with satin chroned finish, extruded anodi zed al um num or
.85 mMm (22 gage) stainless steel. A cover wi ndow shall be provided of
repl aceabl e plastic, with a corrosion resistant device or |ever secured
to wi ndow for energency wi ndow renoval. The follow ng shall be
permanent |y painted or stenciled on wi ndow. "FOR EMERGENCY SHUT- OFF
VALVES ONLY, SHUT OFF VALVES FOR Pl PED GASES", or equival ent wording.
The val ve cabinet shall be configured such that it is not possible to
install window with any valve in the closed position. Each val ve shal
have a pressure gauge upstream of valve and this pressure gage shall be
i nsi de val ve box.

D. Cabinets and isolation valves shall be |ocated and pi ped as shown, and
at a mninum so as to allow the isolation of each snoke conpart nent
separately. Each cabinet shall serve no nore than one snoke
conpart nent.

2.6 GAGES
A. Vacuum Gages:

1. For vacuum line adjacent to source equi prent the vacuum gages shal
conply with ANSI B40.1, vacuum gage type, size 115 nm (4-1/2
i nches), gage listed for vacuum accurate to within 2-1/2 percent,
with netal case. The vacuum gage range shall be 0 to-100 kPa (0-30
inches Hg). Dial graduations and figures shall be black on a white
background, or white on a black background. Label shall be for
vacuum service. A gage cock shall be installed. Conmpound gages
shall be installed for Vacuum system

2. For vacuum servi ce upstreamof main shutoff valve: A 40 nm (1-1/2
i nches) di aneter gage shall be provided with steel case, bourdon
tube and brass movenent, dial range 0 to -100 kPa (0-30 inches Hg).
Conpound gages shall be provided for Vacuum system

2.7 STATION I NLETS

A. Vacuum Station inlets:
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1. Station inlets shall be for designated service, consisting of a
qui ck coupl er, quick disconnect type with inlet supply tube.

2. The outlet station shall be nmade, cleaned, and packaged to NFPA 99
standards and shall be UL listed and CSA certified.

3. A coupler shall be provided that is non-interchangeable w th other
servi ces, and | eak proof under three times nornmal working pressure.

4. Each station inlet shall be equipped with an automatic valve to
conformw th NFPA 99. Valves shall be placed in the assenbly to
provi de easy access after installation for servicing and
repl acenent, and to facilitate |line bl ow out, purging, and testing.

5. Each inlet shall be securely fastened to rough-in to prevent
floating and provide each with a capped stub length of 6 mMm (1/4
i nches) (10 mm outside dianeter) (3/8 inches outside dianeter)
tubing for connection to supply tubing. Stub tubing shall be | abeled
for appropriate service. Rough in shall be indexed and gas
specified latch vale with non-interchangeabl e safety keying with
col or coded gas service identification

6. Rough-in kits and test plugs for Prefabricated Bedside Patient Units
(PBPU) shall be furnished under this specification but installed by
manuf acturer of PBPUs before initial test specified herein

7. Conmpletion kits (valve body and face plate) shall be installed for
t he remai nder of required tests.

2.8 STATION I NLET ROUGH I N

A

B

Station inlet rough in shall be flush nounted, and protected agai nst
corrosion. Rough in shall be anchored securely to unit or wall

construction.

The nodul ar cover plate shall be constructed fromdie cast plate, two
pi ece .85 nm (22 gage) stainless steel or 1.6 nmm (16 gage) chrom um
plated netal, secured to rough in with stainless steel or chrom um

pl ated countersunk screws. The latch mechani smshall be designed for
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one handed, singe thrust nounting and one handed fingertip rel ease of
secondary equi pnent.

C. Cover Plate for Prefabricated Bedside Patient Units (PBPU) shall be One
pi ece with construction and naterial as indicated for nodul ar cover
pl at e.

D. Permanent, netal or plastic, identification plates shall be provided
securely fastened at each inlet opening, with inscription for
appropriate service using color coded |etters and background. Meta
pl ates shall have letters enmbossed on baked on enanel background. Col or
coding for identification plates is as follows:

SERVI CE LABEL | DENTI FI CATI ON PLATE COLORS

VEDI CAL VACUUM Bl ack letters on white background
EVACUATI ON White letters on purple background
(Waste Gas)

2.9 VACUUM SW TCHES

A. Vacuum swi tches shall be general purpose, contact or nercury type,
al l owi ng both high and | ow set points, with contact type provided with
a protective dust cover. The vacuumswi tch shall have an adjustable
range set by inside or outside adjustnment. Vacuum swi tches shal
activate when indicated by alarmrequirenents. One orifice nipple (or
DI SS demand check val ve) shall be used for each sensor switch.

2.10 VACUUM BOTTLE BRACKET

A. Vacuum bottl e bracket shall be single plate of one piece, .85 nm (22
gage) stainless steel or 1.6 mm (16 gage) chrom um plated netal or
alum num finish matching cover of adjoining vacuuminlet. Al
conponents shall be of sane material as plate and assenbly anchored
securely. The bracket shall be provided and plastic vacuum bottle
hol der for each vacuumwall inlet.
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PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Al installation shall be perfornmed in strict accordance with NFPA 99
5.1.10. Brazing procedures shall be as detailed in NFPA 99 5.1.10.5.
Brazing shall be perforned only by brazers qualified under NFPA 99
5.1.10.10.11. \Where piping runs underground, the installation shall be
made i n accordance with NFPA 99 5.1.10.10.5.

B. Contractor shall furnish 102 mm (4 inches) high concrete housekeeping
pads. The contractor shall furnish inertia bases in |lieu of
housekeepi ng pads where the equipnent installed is not factory isol ated
by the manufacturer. Anchor bolts shall be cast into bases

C. Cast escutcheon shall be installed with set screw at each wall, floor
and ceiling penetration in exposed finished | ocations and wthin
cabi nets and m | | wor k.

D. Open ends of tube shall be capped or plugged at all tines or otherw se
seal ed until final assenbly.

E. Piping shall be cut square and accurately with a tube cutter (saw ng
not permtted) to neasurenments determ ned at place of installation. the
tubi ng shall be reaned to renove burrs, being careful not to expand
tube, and so no chips of copper remain in the tube. The tubing shal
be worked into place w thout springing or forcing. The tubing shall be
bottoned in socket so there are no gaps between tube and fitting. Care
shal | be exercised in handling equi prent and tools used in cutting or
ream ng of tube to prevent oil or grease frombeing introduced into the
t ubi ng. Where contam nation has occurred, material shall be no | onger
suitabl e for vacuum service and new, seal ed tube sections used..

F. Piping shall be supported with pipe trays or hangers at intervals as
shown on the drawi ngs or as defined in NFPA 99 Table 5.1.10.10.4.5.
Pi pi ng shall not be supported by other piping. Isolation of copper
piping fromdissimlar netals shall be of a firm positive nature. Duct
tape is not acceptable as an isolation material.
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Val ves and ot her equi pnent shall be rigidly supported to prevent strain
on tube or joints.

Pi pi ng exposed to physical damage shall be protected.

During any brazing operation, the interior of the pipe shall be purged
continuously with oil free, dry nitrogen NF, follow ng the procedure in
NFPA 99 5.1.10.5.5. At the conpletion of any section, all open pipe
ends shall be capped using an EXTERNAL cap. The flow of purged gas
shall be naintained until joint is cool to touch. The use of flux is
prohi bi ted when maki ng of joints between copper to copper pipes and
fittings.

Threaded joints in piping systems shall be avoi ded whenever possible.
VWher e unavoi dabl e, nake up the male threads with

pol ytetraf | uorof et hyl ene (such as Teflon) tape. Liquid seal ants shal
not be used.

Tubi ng shall not be bent. Fittings shall be used in all change of
direction or angle.

After installation of the piping, but before installation of the outlet

val ves, blow lines clear using nitrogen NF

Pressure and vacuum swi tches, transmtter and gauges shall be installed
to be easily accessed, and provide access panel where installed above
pl aster ceiling. Pressure switch and sensors shall be installed with
orifice nipple between the pipe line and sw tches/sensors.

Pi pe | abeling shall be applied during installation process and not
after installation is completed. Size of legend letters shall be in
accordance with ANSI A13. 1.

After initial |eakage testing is conpleted, the piping shall be allowed
to remain pressurized with testing gas until testing agency perforns
final tests.

Penetrati ons:
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1. Fire Stopping: Were pipes pass through fire partitions, fire walls,
snoked partitions, or floors, fire stopping shall be installed that
provides an effective barrier against the spread of fire, snoke and
gases as specified in Section 07 84 00, FIRESTOPPING, Cl earances
bet ween raceways and openings with the fire stopping material shal
be conpletely filled and seal ed.

2. Water proofing: At floor penetrations, clearances shall be
conpl etely seal ed around the pipe and nade watertight with seal ant
as specified in Section 07 92 00, JO NT SEALANTS.

P. A vacuum gage 40mm (1 1/2 inch) dianmeter line shall be installed

downst ream of each zone val ve in cabinets.

Q Zone valves shall be provided in cabinets where indicated and outside
each Qperating Room and a m ni num one zone val ve assenbly for each 18
outlets.

R Piping shall be |abeled with name of service, identification color and
direction of flow Where non-standard pressures are piped, pressure
shal |l be | abel ed. Labels shall be placed at |east once every 20 feet of
linear run or once in each story (whichever is nore frequent). A | abe
shal |l additionally be placed i nmediately on each side of all wall or
floor penetrations. Pipe |labels shall be self adhesive vinyl type or
other water resistant material wth permanent adhesive colored in
accordance with NFPA 99 Table 5.1.11 and shall be visible on all sides
of the pipe. Each master alarmsignal shall be |abeled for function
after ring out. Each zone valve shall be | abel ed and each area al arm
| abel ed for the area of control or surveillance after test. Labels
shal | be permanent and of a type approved by the VAMC

V. Alarnms and val ves shall be | abeled for service and areas nonitored or
controlled. Coordinate with the VAMC for final roomor area
designations. Valves shall be | abeled with name and identification
color of the gas and direction of flow
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3.2 I NSTALLER TESTI NG

A. Prior to declaring the lines ready for final verification, the
installing contractor shall strictly follow the procedures for
verification as described in NFPA 99 5.1.12.2 and attest in witing
over the notarized signature of an officer of the installing conpany
the foll ow ng;

1. That all brazing was conducted by brazers qualified to ASSE 6010 and
hol di ng current nedi cal gas endorsenents.

2. That all brazing was conducted with nitrogen purging. (Procedure per
NFPA 99 5.1.10.5.5).

3. That the |ines have been blown clear of any construction debris
using oil free dry nitrogen or air are clean and ready for use.
(Procedure per NFPA 99 5.1.12.2.2).

4. That the assenbled piping, prior to the installation of any devices,
mai ntai ned a test pressure 1 1/2 tinmes the standard pressures |listed
in NFPA 99 Table 5.1.11 without |eaks. (Procedure per NFPA 99
5.1.12.2.3).

5. That after installation of all devices, the pipeline was proven | eak
free for 24hours at a pressure 20% above the standard pressures
listed in NFPA 99 Table 5.1.11. (Procedure per NFPA 99 5.1.12.2.2.6)

6. That the systens have been checked for cross connections and none
were found. (Procedure per NFPA 99 5.1.12.2.4)

7. That the manufacturer has started up all medical air conpressors,
nmedi cal vacuum punps WAGD producers, |iquid oxygen systemn(s) and
mani fol ds, and that they are in operating order

B. Four originals of the affidavit, shall be distributed; (1) to the
resi dent engineer, (1) to the contracting officer representative, (1)
to the general contractor and (1) to the verifier (www. ngpho.org).
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3.3 VERI FI ER TESTI NG

A. Prior to handing over the systens to VAMC, the contractor shall retain
a Verifier acceptable to the engi neer and owner who shall foll ow
strictly the procedures for verification as described in NFPA 99
5.1.12.3 and provide a witten report and certificate bearing the
notarized signature of an officer of the verification conpany which
contains at |east the follow ng:

1. A current ACORD insurance certificate indicating professiona
liability coverage in the m ni mum anount of $1 MIIion per
occurrence, and general aggregate liability in the m ni num anmount of
$1 MIlion, valid and in force when the project is to be verified.
Ceneral liability insurance is not al one acceptable.

2. An affidavit bearing the notarized signature of an officer of the
verification conmpany stating that the verification conpany is not
the supplier of any equi pnrent used on this project or tested in this
report and that the verification contractor has no relationship to,
or pecuniary interest in, the manufacturer, seller, or installer of
any equi pnent used on this project or tested in this report

3. Alisting of all tests performed, listing each source, outlet, valve
and alarmincluded in the testing.

4. An assertion that all tests were performed by a Medical Vacuum
System Certified Medical Gas or vacuum Verifier or by individuals
qualified to performthe work and holding valid qualifications to
ASSE 6030 and under the i medi ate supervision a Verifier. Include
t he nanes, credential nunbers and expiration dates for al
i ndi vi dual s worki ng on the project.

5. A statenment that equi pnent used was calibrated at least within the
| ast six nmonths by a nethod traceable to a National Bureau of
St andard Reference and encl osing certificates or other evidence of
such calibration(s). Were outside |aboratories are used in lieu of
on site equi pment, those | aboratories shall be named and their
original reports encl osed.
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A statenment that where and when needed, equi pnent was re calibrated
during the verification process and describing the nethod(s) used.

A statement that the systens were tested and found to be free of
debris to a procedure per NFPA 99 5.1.12.3.7.

The flow fromeach outlet when tested to a procedure per NFPA 99-
5.1.12.3.10.

A statenment that the systens were tested and found to have no cross-
connections to a procedure per NFPA 99 5.1.12.3.3.

A staterment that the systens were tested and found to be free of
contami nants to a procedure per NFPA 99 5.1.12.3.8 except that the
purity standard shall be 2 ppmdifference for hal ogenated
hydrocarbons and 1 ppmtotal hydrocarbons (as nethane).

Statenment that all local signals function as required under NFPA 99
5.1.3.4.7 and as per the rel evant NFPA 99 sections relating to the

sour ces.

A listing of local alarnms, their function and activation per NFPA 99
5.1.12. 3. 14.

A listing of master alarns, their function and activation, including
pressures for high and | ow al arns per NFPA 99 5.1.12.3.5.2.

A listing of area alarns, their function and activation pressures
per NFPA 99 5.1.12.3.5.3.

A statenment that the sources include all alarns required by NFPA 99
Table A 5.1.9.5.

The concentration of each conmponent of NFPA 99 Table 5.1.12.3.12 in
the nedi cal air after 24hours of operation of the nmedical air

source.

The concentration of each gas at each outlet as specified in NFPA 99
5.1.12.3.11.
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18. A statenent that all valves and alarns are accurately |labeled as to
zone of control

B. Perform and docunent all cross connection tests, |abeling verification,
supply system operation, and valve and al arm operation tests as
required by, and in accordance with, current NFPA and the procedures

set forth in pre-qualification docunentation

C. Verify that the systens, as installed, neet or exceed the requirenents
of current NFPA, this specification, and that the systens operate as

required.

D. Piping purge test: For each positive pressure gas system verify
cl eanliness of piping system Filter a mninumof 1000 liters (35 cubic
feet) of gas through a clean white 0.45 micron filter at a mini mum
velocity of 100 nps (3.5 fpm). Filter shall show no discoloration, and
shal |l accrue no nore than 0.1 ng of matter. Test each zone at the
outlet nost renpte fromthe source. Performtest with the use of an
inert gas as described in CGA P-9.

E. Inlet flow test:

1. Test all inlets for flow Performtest with the use of an inert gas
as described in CGA P-9.

2. Needl e valve vacuuminlets nmust draw no less than 1.0 scfmw th
adjacent inlet flowing, at a dynam c inlet pressure of 40kPa (12-
inches Hg), and a static vacuum of 10kPa (15-inches Hg)

3. Vacuuminlets nust draw no | ess than 85 Lpm (3.0 scfnm) wth adjacent
inlet flowing, at a dynamic inlet pressure of 40 kPa (12-inches Hg),
and a static vacuum of 50 kPa (15-inches Hg).

3.4 CONNECTI ON TO EXI STI NG VACUUM SYSTEM

A. Contactor shall schedule all connections with COR Shut diwn of

branches shall be schedul e two weeks in advance.

B. Doubl e Shut-off val ves shall be installed at the connection of new |line

to existing |line.
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Exi sting system shall not be shut-down.

Prior to any work bei ng done, new pipeline shall be checked for
particulate or other forms of contam nation

Insure that the correct type of pipe tubing and fittings are being
used.

A spot check of the existing pipelines shall be made in the facility to
determ ne the | evel of cleanness present.

The tie-in shall be nmade as quickly as possible. A nitrogen purge is
not required since this would require another opening in the pipe.

After the tie-in is made and allowed to cool, slowy bleed the source
Vacuum back into the pipeline. Test the work area for |eaks with soapy
wat er and repair any | eaks.

After all leaks, if any, are repaired and the line is fully recharged,
perform bl ow down and testing. Open the zone that is closest to the
main to the system access the closest outlet to the work, and bl ow the
main through the inlet. After the inlet blows clear into a white cloth,
make an additional check at a zone nost distant fromthe work. Perform
all required current NFPA 99 tests after connection.

---END- - -
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