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SECTION 22 63 00
GAS SYSTEMS FOR LABORATORY AND HEALTHCARE FACI LI TI ES
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Central Laboratory and Heal thcare Gas Systems: Consisting of oxygen and

conpressed air services; conplete, ready for operation, including all
necessary piping, fittings, valves, cabinets, station outlets,
rough-ins, ceiling services, gages, alarns including |ow voltage wring,
ni trogen control panels, cylinder manifolds, air conpressors, electric
notors and starters, air dryers, filters, pressure regulators, dew
poi nt, carbon nonoxi de nonitors and all necessary parts, accessories,
connections and equi pnment. Match existing station outlet and inlet
term nal connections.

B. Laboratory and heal thcare gas systemalarmwi ring from equi pnent to
al arm panel s.

1.2 RELATED WORK
A. Sealing around pipe penetrations to maintain the integrity of time rated
construction: Section 07 84 00, FlIRESTOPPI NG

B. Sealing around pipe penetrations through the floor to prevent npisture
mgration: Section 07 92 00, JO NT SEALANTS.

C. Ceneral requirenments and itens conmon to nore than one section of
Di vision 22. Section 22 05 11, COWVMON WORK RESULTS FOR PLUMBI NG

D. Conduit: Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS.
E. Electrical wiring and accessories: Section 26 27 26, WRI NG DEVI CES.
F. Mbtor starters: Section 26 29 11, LOWVOLTAGE MOTOR STARTERS

G Vacuum Pi pi ng and Equi prent: SECTION 22 62 00, VACUUM SYSTEMS FOR
LABORATORY AND HEALTHCARE FACI LI TI ES

H SECTION 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMS.

Requi renents for comm ssioning, systems readi ness checklist, and
traini ng.

22 63 00 - 1



CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQJIECT NO. 528A8-12-801

1.3 QUALI TY ASSURANCE
A. Materials and Installation: In accordance with NFPA 99, (2005) and as
speci fi ed.

B. Equi pnment Installer: Show technical qualifications and previous
experience in installing | aboratory and heal t hcare equi pnent on three
simlar projects. Submit nanes and addresses of referenced projects.
Installers shall neet the qualifications of ANSI/ASSE Standard 6010.

C. Equi pnrent Supplier: Show evi dence of equival ent product installed at
three installations simlar to this project that has been in
sati sfactory and efficient operation for three years. Subnmit nanmes and
addresses where the product is installed.

D. Laboratory and heal thcare System Testing Organi zati on: The testing shal
be conducted by a party technically conpetent and experienced in the
field of |aboratory and healthcare pipeline testing. Testing and systens
verification shall be performed by personnel neeting the qualifications
of ANSI/ASSE Standard 6030. Such testing shall be perforned by a party
other than the installing contractor.

E. Provide nanes of three projects where testing of nedical or |aboratory
gases systens has been performed by the testing agency. Include the nane
of the project, 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 statenent that the projects listed required work of
simlar scope to that set forth in this specification.

F. Submit the testing agency's detail ed procedure which will be followed in
the testing of this project. 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, include data on test nethods, types of equipnent to be
used, calibration sources and nethod references.

G Certification: Provide docunentation prior to submtting request for
final inspection to include all test results, the nanes 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 allowed by this specification.
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H Installing contractor shall maintain as-built draw ngs of each conpleted
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 provided on prints
and in digital format. The digital format shall be in the native CAD
systemrequired for the project design. Should the installing
contractor engage the testing conpany to provide as-built or any portion
thereof, it shall not be deemed a conflict of interest or breach of the
‘“third party testing conpany’ requirenent.

I. “Hot taps” are not permitted for operating medi cal oxygen systens.
Met hods for connection and extension of active and pressurized nmedi ca
gas systens wi thout subsequent nedi cal gas testing and verification are
not al | owed.

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:

1. Piping.

2. Val ves.

3. Inlet and outlet cocks

4. Val ve cabi nets.

5. (ages.

6. Station outlets and rough-in assenbli es.
7. Ceiling services.

8. Alarmcontrols and panel s.

9. Pressure Switches.
10. Nitrogen control panels.

11. WMani f ol ds.
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12. Air conpressor systenms (Provide certified conpressor test data at
start-up.):

a. Conpressors: Manufacturer and nodel.

b. Characteristic performance curves.

c. Conpressor operating speed (RPM.

d. Capacity: Free air delivered at indicated pressure (L/s) (SCFM.
e. Type of bearing in conpressor

f. Type of lubrication.

g. Type and adjustnent of drive.

h. Electric motors: Mnufacturer, frame and type.

i. Speed of nmotors (RPM.

j. Current characteristics and horsepower of motors.

k. Receiver capacity and rating.

. Air silencer: Mnufacturer, type and nodel.

m Air filters: Manufacturer, type, nodel and capacity.

n. Pressure regul ators: Manufacturer and capacity.

0. Dew point nonitor: Mnufacturer, type and nodel.

p. Air dryers: Mnufacturer, type, nodel and capacity (L/s) (SCFM .
g. Carbon nonoxi de nonitor manufacturer, type and nodel .

r. Aftercoolers.

C. Station Qutlets: Submt letter frommanufacturer stating that outlets
are designed and nmanufactured to conply with NFPA 99. CQutlet shall bear
| abel of approval as an assenbly, of Underwriters Laboratories, Inc., or
Associ ated Factory Mutual Research Corporation. In lieu of above | abels,
certificate nay be subnmitted by a nationally recognized i ndependent
testing laboratory, satisfactory to the Contracting O ficer, certifying
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that materials, appliances and assenblies conformto published
standards, including nethods of tests, of above organizations.

D. Certification: The conpl eted systens have been installed, tested,
purged, analyzed and verified in accordance with the requirenents of
this specification.

E. Conpl eted Syst em Readi ness Checkli st provided by the Comm ssioni ng Agent
and conpleted by the contractor, signed by a qualified technician and
dated on the date of conpletion, in accordance with the requirenents of
Section 22 08 00, COVM SSI ONI NG OF PLUVBI NG SYSTEMS

1.5 TRAI NI NG
A. Furnish the services of a conpetent instructor for not Iess than two
four-hour periods for instructing personnel in the operation and
mai nt enance of the |aboratory and heal thcare gas systens, on the dates
requested by COTR

B. Coordinate with other requirements specified in Section 01 00 00,
GENERAL REQUI REMENTS.

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. American Society for Testing and Materials (ASTM:
B819- (R2006)............ Seam ess Copper Tube for Medical Gas Systens

C. Anerican Society of Mechani cal Engi neers (ASME)

Al3.1-07................ Schene for ldentification of Piping Systens

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

B40. 100 (2005) ......... Pressure Gauges and Gauge Attachnments Boil er and

Pressure Vessel Code -
Section VII1-07......... Pressure Vessels, Division

Section I X-07........... Wl di ng and Brazing Qualifications
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Ameri can Wl ding Society (AWS):
AW A5.8-04............. Brazing Filler Metal

AWS B2.2-91............. Standard for Brazing Procedure and Perfornance
Qualification (Mdified per NFPA 99)

Conpressed Gas Associ ation (CGA):

C9-04........... ... . ... Standard Col or Marking of Compressed Gas
Cylinders

G4.1 (2009)............ Cl eani ng Equi prent for Oxygen Service

G 10.1(2008) ........... Ni t rogen, Comuodity

P-9-01.................. Inert Gases Argon, Nitrogen and Helium

V-1-05.................. Standard for Conpressed Gas Cylinder Valve

Qutlet and Inlet Connections
Nati onal El ectrical Manufacturers Association (NEM) :
| CS-6-93(R2006)......... I ndustrial Controls and Systens Encl osures
National Fire Protection Association (NFPA):
99-2012........... . ..., Health Care Facilities
United States Pharnmacopoeia XXl /National Formulary XVl (USP/ NF)
Manuf act uring Standardi zati on Society (MSS):

MSS-SP-72-99............ Bal| Valves Wth Flanged or Butt Wl ding For
CGeneral Purpose

MBS- SP-110-96........... Bal | Val ve Threaded, Socket Welding, Sol der
Joint, G ooved and Flared Ends

MSS-SP-73-03............ Brazing Joints for Copper and Copper All oy
Sol der Pressure Fittings
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PART 2 - PRODUCTS
2.1 PIPING AND FI TTI NGS

A

Copper Tubing: Type "K', ASTM B819, seam ess copper tube, hard drawn
tenper, with wought copper fittings conform ng to ASVE B16. 22 or
brazing fittings conmplying with MSS SP-73. Size designated reflecting
nom nal inside dianeter. Al tubing and fittings shall be |abel ed
"ACR/ OXY", "OXY", "OXY/MED', "ACR/ MED', or "MED'.

Brazing Alloy: AW A5.8, Cassification BCuP, greater than 537 °C (1000

°F) nelting tenperature. Flux is strictly prohibited for
copper -t o- copper connecti ons.

Screw Joi nts: Pol ytetrafluoroethyl ene (teflon) tape.

Under ground Protective Pipe: Polyvinyl Chloride (PVC), ASTM D1785,
Schedul e 80.

Menory netal couplings: Tenperature and pressure rating shall not be
| ess than that of a brazed joint.

Apply piping identification labels at the time of installation in
accordance with current NFPA. Apply supplementary color identification
in accordance with CGA Pamphl et C- 9.

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 made up,
provi de a pernanent joint having the mechanical, 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 pi ng distribution system

4. Axially swaged, elastic strain preload fittings providing nmetal to
netal seal having pressure and tenperature ratings not |ess than that
of a brazed joint and when conpl ete are pernmanent and non-separabl e.
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2.2 EXPOSED LABORATORY AND HEALTHCARE GASES PI PI NG
A. Finished Room Use full iron pipe size chronme plated brass piping for
exposed | aboratory and heal thcare gas pi pi ng connecting fixtures,
casewor k, cabinets, equipnent and reagent racks when not conceal ed by
apron including those furni shed by the Government or specified in other
sections.

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

2. Fittings: ASME B16. 15 cast bronze threaded fittings with chrone
finish, (125 and 250 PS1 d asses).

3. Nipples: ASTM B 687, Chrom um pl at ed.

4. Unions: Mss SP-72, SP-110, Brass or Bronze with chrome finish. Unions
65 mMm (2-1/2 inches) and | arger shall be flange type with approved
gaskets.

5. Valves: Mss SP-72, SP-110, Brass or bronze with chrone finish.

2.3 VALVES
A. Ball: In-line, other than zone val ves in cabinets:

1. Seventy five millimeter (2 1/2 inches) and smaller: Bronze/ brass
body, Fed. Spec. MsSS SP72 & SP 110 , Type Il, Cass 150, Style 1
wi th tubing extensions for brazed connections, full port, three-piece
or doubl e union end connections, teflon seat seals, full flow, 4125
kPa ( 600 psi) WOG mi ni mum wor ki ng pressure, with | ocking type
handl e, cl eaned for oxygen use and | abeled for intended service

2. Eighty to one hundred millineter (3-4 inches): Bronze/ brass body,
Fed. Spec. MBS SP72 & SP 110, Type Il, Cass 150, Style 1 with
t ubi ng extensions brazed to flanges, full port, three piece, double
seal, teflon seals, full flow, 4125 kPa (600 psi) WG m ni num wor Ki ng
pressure, with |ocking type handl e, cleaned for oxygen use and
| abel ed for intended service.

B. Check:

1. Eighty millineter (3 inches) and smaller: Bronze/brass body,
strai ght through design for mninum pressure drop, spring |oaded,
self aligning with teflon cone seat, vibration free, silent
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operation, supplied NPT female threads at each end with flow
direction arrow permanently cast into, cleaned for oxygen use and

| abel ed for intended service, 2750 kPa (400 psi) WOG mi ni mum wor ki ng
pressure.

2. One hundred millineter (4 inches) and larger: Iron body, bronze trim
swing type, vertical or horizontal installation, flange connection,
with flow direction arrow pernmanently cast into, cleaned for oxygen
use and | abel ed for intended service, 1025 kPa (150 psi) WSP.

C. Zone Valve in Cabinet: Ball valve, bronze/ brass body, double seal,
t hree pi ece or double union end connections, replaceable teflon seat
seal s, teflon stemseal, 4125 kPa (600 psi) WOG cold, non-shock gas
wor ki ng pressure service to 100 kPa (29 inch Hg), cleaned for oxygen use
and | abel ed for intended service, blowout proof stem one quarter turn
of handle to conpletely open or close. Provide tubing extensions factory
brazed, and pressure tested. Provide 3 mm (1/8 inch) NPT gauge port for
a 50mm (2 inch) diameter nonitoring gauge downstream of the shut off
val ve. Zone val ves shall be securely attached to the cabi net and
provided with type-K copper tube extensions for making connection to
system pi pi ng outside the cabinet. Zone val ves shall be products of one
manuf acturer, and uniformthroughout in pattern, overall size and
appearance. Trimwi th color coded plastic inserts or col or coded
stick-on labels. Install valves in cabinets such that cover w ndow
cannot be in place when any valve is in the closed position. Color
coding for identification plates and labels is as follows:

SERVI CE LABEL | DENTI FI CATI ON COLORS MFG.  STD
CLR
OXYGEN White letters on green background GREEN
VEDI CAL Al R Bl ack or white letters on yell ow YELLOW
backgr ound

2.4 VALVE CABI NETS
A. Flush nmounted conmercially available itemfor use with | aboratory and
heal t hcare services, not lighter than 1.3 nm (18 gage) steel or 1.9 mm
(14 gage) extruded alumnum rigidly assenbled, of adequate size to
acconmmmodat e val ve(s) and fittings. Punch or drill sides to receive
tubi ng. Provide anchors to secure cabinet to wall construction. Sea
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openings in cabinet to be dust tight. Locate bottom of cabinet 1375 mm
(4 foot 6 inches) above fl oor

B. Mount engraved rigid plastic identification plate on wall above or
adj acent to cabinet. Color code identification plate to match gas
identification colors as indicated above. Identification plate nust be
clearly visible at all tines. Provide inscriptions on plate to read in
substance: "VALVE CONTROL SUPPLY TO ROOMVS. "

C. Cover plate: Fabricate from 1.3 mm (18 gage) sheet netal with satin
chroned finish, extruded anodi zed al um num or .85 nm (22 gage)
stainl ess steel. Provide cover wi ndow of replaceable plastic, with a
corrosion resistant device or |ever secured to wi ndow for energency
wi ndow renoval . Permanently paint or stencil on w ndow. CAUTI ON-CLOSE
ONLY | N EMERGENCY, SHUT-OFF VALVES FOR Pl PED GASES', or equi val ent
wordi ng. Configure such that it is not possible to install w ndow wth
any valve in the closed position. Each valve shall have gauge upstream
of val ve inside 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. No cabinet shall serve nore than one snbke conpartnent.

2.5 GAGES
A. Pressure Gages: Includes gages tenmporarily supplied for testing
pur poses.

1. For line pressure use adjacent to source equi pnent: ASME B40. 1,
pressure gage, single, size 115 mm (4-1/2 inches), for conpressed
air, nitrogen and oxygen, accurate to within two percent, with netal
case. Range shall be two tinmes operating pressure. Dial graduations
and figures shall be black on a white background, or white on a bl ack
background. Gage shall be cleaned for oxygen use, |abeled for
appropriate service, and narked "USE NO O L". Install wth gage cock.

2. For all services downstream of main shutoff valve: Manufactured for
oxygen use, |abeled for the appropriate service and marked "USE NO
aL", 40 mm (1-1/2 inch) dianmeter gage with dial range 1-690 kPa
(1-100 psi) for air service, and 1-690 kPa (1-100 psi) for oxygen
servi ce.
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2.6 STATI ON QUTLETS
A. For all services except ceiling hose drops and nitrogen system For

desi gnated service, consisting of a quick coupler and inlet supply tube.
Provi de coupler that is non-interchangeable with other services, and
| eak proof under three tinmes the normal working pressure. Equip each
station outlet with an autonmatic valve and a secondary check valve to
conformw th NFPA 99. Equip each station inlet with an automatic val ve
to conformwi th NFPA 99. Place valves in the assenbly to provide easy
access after installation for servicing and repl acenent, and to
facilitate line blow out, purging, and testing. Fasten each outlet and
inlet securely to rough-in to prevent floating and provide each with a
capped stub length of 6 mMm (1/4-inch) (10 mm outside diameter) (3/8-inch
out side dianmeter) tubing for connection to supply. Identification of
each gas service shall be permanently cast into the back plate and shal
be visible through a transparent plastic guard. Label stub tubing for
appropriate service. Rough-in kits and test plugs for Prefabricated
Bedsi de Patient Units (PBPU) are furnished under this specification but
installed by manufacturer of PBPUs before initial test specified herein.
Install conpletion kits (valve body and face plate) for the remai nder of
required tests.

2.8 STATI ON QUTLET ROUGH I N
A. Flush mounted, protected against corrosion. Anchor rough-in securely to
unit or wall construction

B. Modul ar Cover Plate: Die cast back plate, two-piece .85 nm (22 gage)
stainless steel or 1.6 mm (16 gage) chrom umplated netal, with nounting
flanges on all four sides, secured to rough-in with stainless steel or
chrom um pl at ed count ersunk screws.

C. Cover Plate for Prefabricated Bedside Patient Units (PBPU): One-piece
with construction and material as indicated for nodul ar cover plate.

D. Provide permanent, netal or plastic, identification plates securely
fastened at each outlet and inlet opening, with inscription for
appropriate service using color coded |etters and background. Meta
pl ates shall have letters enbossed on baked-on enanel background. Col or
coding for identification plates is as follows:
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SERVI CE LABEL | DENTI FI CATI ON PLATE COLCRS
OXYGEN Wiite letters on green background
NI TROUS OXI DE Wiite letters on bl ue background
NI TROGEN White letters on bl ack background
MEDI CAL Al R Bl ack or white letters on yell ow
CARBON DI OXI DE Wiite letters on gray background

2.9 ALARMS
A. Provide all low voltage control wiring, except for wiring fromalarm

relay interface control cabinet to ECC, required for conplete, proper
functioning system in conformance with Section 26 05 21, LOW VOLTAGE
ELECTRI CAL PONER CONDUCTORS AND CABLES (600 VOLTS AND BELOW. Run wiring
in conduit, in conformance with Section 26 05 33, RACEWAY AND BOXES FOR
ELECTRI CAL SYSTEMS

B. Al arm Functi ons:

1. Oxygen, nitrous oxide, carbon dioxide and conpressed air alarms:
Pressure al arns: Functions when pressure in branch drops bel ow 275
kPa (40 psi), plus/mnus 14 kPa (2 psi) or increases above 414 kPa
(60 psi), plus/mnus 14 kPa (2 psi) set points; operated by pressure
switches or transmitters.

2. Vacuum al arns: Low vacuum al arm Functi ons when vacuumin branch
C. Al arm Panel s:

1. General: Mdul ar design, easily serviced and nmi ntai ned; alarns
operate on alternative current | ow voltage control circuit; provide
requi red nunmber of transformers for efficient functioning of conplete
system Al arm panels shall be integral units, reporting oxygen,
conpressed air and vacuum services, as required.

2. Box: Flush nmounted, sectional or one piece, corrosion protected. Size
to acconmpdat e required nunber of service functions for each
| ocation, and for one audi ble signal in each box. Anchor box
securely. Provide spare capacity to accommpdate 50% of the number of
provi ded al arm points.
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3. Cover plate: Designed to accompdate required nunber of signals,
vi sual and audi ble, for each |ocation, and contai ni ng adequate
operating instructions within the operator's view Bezel shall be
extruded al umi num chrom um plated netal, or plastic. Secure to the
box with chromi um pl ated or stainless steel countersunk screws.

4. Service indicator lights: Red translucent plastic or LED with proper
service identification inscribed thereon. Nunber of l|ights and
service instruction shall be as required for each location. Provide
each panel with a green test button of the same material, inscribed
with "PUSH TO TEST" or similar nessage.

5. Audi bl e signal: Provide one in each al arm panel and connect
electrically with all service indicator |ight functions.

6. Controls:

a. Visual signal: When the condition occurs which any individua
service indicator light is to report, button for particular
service shall give a lighted visual signal which cannot be
cancel ed until such condition is corrected.

b. Audible signal: Alarmshall give an audible signal upon circuit
energi zati on of any visual signal. Audible signal shall be
continuous until silenced by pushing a button. This shall cance
and reset audible only, and not affect the visual signal. After
silencing, subsequent alarms shall reactivate the audible alarm

c. Signal tester: Test button or separate normal |ight shall be
continuously lighted to indicate electrical circuit serving each
i ndividual alarmis energized. Pushing test button shal
tenporarily activate all visual signals and sound audi bl e signal,
t hereby providing desired indications of status of system

2.11 PRESSURE SW TCHES
General purpose, contact or mercury type, allow ng both high and | ow
pressure set points, with contact type provided with a protective dust
cover; adjustable range set by inside or outside adjustment; sw tches
activate when indicated by alarmrequirenents. Use one orifice nipple

22 63 00 - 13



CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQJIECT NO. 528A8-12-801

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

In accordance with current NFPA. Run buried oxygen piping in PVC
protective pipe for entire length including enclosure of fittings and
changes of direction.

Install cast escutcheon with set screw at each wall, floor and ceiling
penetration in exposed finished [ocations and within cabinets and
m || work.

Keep open ends of tube capped or plugged at all tinmes or otherw se
seal ed until final assenbly.

Cut piping square and accurately with a tube cutter (saw ng not
permtted) to nmeasurenents determ ned at place of installation. Ream
tube to renove burrs, being careful not to expand tube, and so no chips
of copper remain in the tube. Wirk into place wi thout springing or
forcing. Bottomtube in socket so there are no gaps between tube and
fitting. Exercise care in handling equi pnent and tools used in cutting
or ream ng of tube to prevent oil or grease being introduced into

t ubi ng. Where contam nation has occurred, material is no |onger suitable
for oxygen servi ce.

Spaci ng of hangers: Current NFPA

Ri gi dly support val ves and ot her equi prment to prevent strain on tube or
joints.

Wi | e being brazed, joints shall be continuously purged with oil free
ni trogen. The flow of purged gas shall be maintained until joint is coo
to touch.

Do not bend tubing. Use fittings.

Support ceiling colunm assenbly from heavy sub-nounting castings
furnished with the unit as part of roughing-in. Anchor with 15 mMm
(1/2-inch) dianmeter bolts attached to angle iron frame supported from
structural ceiling, unless otherw se indicated.

Provide two 25 nm (1 inch) mininumconduits fromceiling colum assenbly
to adjacent corridor, one for nass spectroneter tubing and wiring and
one for nmonitor wiring, for connection to signal cabling network.
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K. Install pressure switches, transmitter and gauges to be easily accessed,
and provi de access panel where installed above plaster ceiling. Instal
pressure switch and sensors with orifice nipple between the pipe |ine
and swi t ches/ sensors.

L. Apply pipe labeling during installation process and not after
installation is conpleted. Size of legend letters shall be in accordance
with ANSI A13. 1.

M Pi pe conpressor intake to a source of clean anbient air as indicated in
current NFPA.

N. After initial |eakage testing is conpleted, allow piping to remain
pressurized with testing gas until testing agency perforns final tests.

O. Penetrations:

1. Fire Stopping: Were pipes pass through fire partitions, fire walls,
snoked partitions, or floors, install a fire stop that provides an
ef fective barrier against the spread of fire, snoke and gases as
specified in Section 07 84 00, FIRESTOPPING with intunmescent
materials only. Conpletely fill and seal clearances between raceways
and openings with the fire stopping materi al

2. Waterproofing: At floor penetrations, conpletely seal clearances
around t he pipe and nake watertight with sealant as specified in
Section 07 92 00, JO NT SEALANTS.

P. Provide 40mm (1 1/2 inch) dianeter line pressure gage downstream of zone
val ve in cabinets.

Q Provide zone valves in cabinets where indicated.

3.2 TESTS
A Initial Tests: Blow down, and high and | ow pressure | eakage tests as
required by current NFPA with docunentation

B. Laboratory and heal thcare testing agency shall performthe foll ow ng:

1. Perform and docunent all cross connection tests, |abeling
verification, supply system operation, and valve and al arm operation
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tests as required by, and in accordance with, current NFPA and the
procedures set forth in pre-qualification docunmentation.

Verify that the systens, as installed, meet or exceed the
requi renents of current NFPA, this specification, and that the
systens operate as required.

Pi pi ng purge test: For each positive pressure gas system verify

cl eanl i ness of piping system Filter a mninumof 35 cubic feet (1000
liters) of gas through a clean white 0.45 nmicron filter at a m nimm
velocity of 3.5 scfm (100 Lpm). Filter shall show no discoloration,
and shall accrue no nore than 0.1 ng of matter. Test each zone at the
outlet nost renote fromthe source. Performtest with the use of an

i nert gas as described in CGA P-9.

Piping purity test: For each positive pressure system verify purity
of piping system Test each zone at the npbst renpte outlet for dew
poi nt, carbon nonoxi de, total hydrocarbons (as nethane), and

hal ogenat ed hydrocarbons, and compare with source gas. The two tests
must in no case exceed variation as specified in Paragraph, Mxinm
Al l owabl e Variation. Performtest with the use of an inert gas as
described in CGA P-9.

Qutlet and inlet flowtest:

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

b. Oxygen, nitrous oxide and air outlets nust deliver 100 Lpm (3.5
scfm with a pressure drop of no nore than 35 kPa (5 psi), and
static pressure of 350 kPa (50 psi).

Source Contami nation Test: Anal yze each pressure gas source for
concentration of contam nants, by volune. Take sanples for air system
test at the intake and at a point inmediately downstream of the fina
filter outlet. The conpared tests must in no case exceed variation as
speci fied in Paragraph, Mxinmm Allowable Variation. Al owable
concentrations are bel ow the foll ow ng:

Dew point, air 4 degrees C (39 degrees F) pressure
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dew point at 690 kPa (100 psi)

Car bon nonoxi de, air

10 mg/L (ppm

Car bon di oxi de, air

500 mg/L (ppm

Gaseous hydrocarbons as
net hane, air

25 ng/ L (ppm

Hal ogenat ed
hydr ocar bons, air

2 ng/L (ppm

7. Analysis Test:

a. Analyze each pressur
gas, by vol une.

b. Make analysis with
gas di spensed

c. Al owabl e concentrat

1) Laboratory air 19

e gas source and outlet for concentration of

nstruments designed to neasure the specific

ions are within the follow ng:

.5 percent to 23.5 percent oxygen

Oxygen

>=97 plus percent oxygen

Ni t rous oxi de

>=99 plus percent nitrous oxide

Ni t rogen

>=99 plus percent nitrogen

Medi cal air

19.5 percent to 23.5 percent oxygen

Car bon Di oxi de

99 plus percent carbon dioxide

8. Maxi mum Al | owabl e Vari ati on: Between conparative test results
required are as foll ows:

Dew poi nt 2 degrees C (36 degrees F)
Car bon nonoxi de 2 my/L (ppm

Total hydrocarbons as |1 mg/L (ppm

net hane

Hal ogenat ed 2 ng/L (ppm
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hydr ocar bons

The Conmi ssioning Agent will observe startup and contractor testing of
sel ected equi pnent. Coordinate the startup and contractor testing
schedul es with the Resident Engi neer and Conmm ssioning Agent. Provide a
m ni mum of 7 days prior to notice.

3.3 CONNECTI ON TO EXI STI NG LABORATCRY GAS SYSTEM

A

Contactor shall test the existing system for hydrocarbons, dew point,
etc. If problens are present, the resident engineer (RE) would notify
the facility of the results. The facility would then nake the necessary
repai rs and/ or maintenance.

Install shut-off valve at the connection of newline to existing line.

Coordinate tinme for shut-down of the existing | aboratory and heal t hcare
systemw th the VA nedical center.

Shut off all oxygen zone valves and gas riser valves if the section to
be connected to cannot be totally isolated fromthe remai nder of the
system

Prior to any work bei ng done, check the new pipeline for particulate or
other forns of contani nation

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

Make a spot check of the existing pipelines in the facility to determ ne
the I evel of cleanness present.

Reduce the pressure to zero and nmake the tie-in 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
gas back into the pipeline. Test the work area for |eaks wth 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 outlet. After the outlet blows clear into a white cloth,
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make an additional check at a zone nost distant fromthe work. Perform
all required current NFPA tests after connection

3.4 COWM SSI ONI NG
A. Provide conm ssioning docunentation accordance with the requirenents of
Section 22 08 00, COWM SSI ONI NG OF PLUMBI NG SYSTEMs for all inspection,
startup, and contractor testing required above and required by the
Syst em Readi ness Checklist provided by the Comm ssi oni ng Agent.

B. Conponents provided under this section of the specification will be
tested as part of a larger system Refer to Section 22 08 00,
COWM SSI ONI NG OF PLUMBI NG SYSTEMS and rel ated sections for contractor
responsibilities for system comm ssioni ng.

3.5 DEMONSTRATI ON AND TRAI NI NG
A. Provide services of manufacturer’s technical representative for four
hours to instruct VA Personnel in operation and nai ntenance of units.

B. Submit training plans and instructor qualifications in accordance with
the requirenents of Section 22 08 00, COVM SSI ONI NG OF PLUMBI NG SYSTEMS.
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