Construction of Fuel cell Testing Laboratory, Building 334 96046

SPECIFICATIONS

1.

2.

10.

11.

12.

Spec 15003 — Remove existing section 15003 and insert new section 15003 .
Add Spec 15902.

Spec 15050 - Revise part 2.3.3 to "Captive air digphragm type expansion tank shall be
designed, fabricated, tested, and stamped for a working pressure of not less than 860
kilopascals in accordance with ASME-16. Tank size, configuration, and openings shall be
asindicated on drawings." Revise Part 2.3.17 to "Strainers shall be basket type with
removable basket. Strainersin sizes DN50 and smaller shall have screwed ends. In sizes
DNG65 and larger, strainers shall have flanged ends. Body working-pressure rating shall
exceed maximum service pressure of system in which installed by at least 50 percent.
Body shall have cast-in arrows to indicate direction of flow. All strainers larger than
DNG65 shall be fitted with manufacturer's standard ball-type blowdown valve. Body
material shall be cast bronze conforming to ASTM B 62. Minimum free-hole area of
strainer element shall be equal to not less than 3.4 times the internal area of connecting
piping. Strainer screens shall have perforations not to exceed 1.14 millimeter. Strainer
screens shall have finished ends fitted to machined screen chamber surfaces to preclude
bypass flow. Strainer element material shall be AISI Type 304 corrosion-resistant steel.

Spec 15083 - Do not use any interior lined duct. Welded on insulation pins are not
allowed.

Spec 15106 - Eliminate Part 2.2.2. Part 2.2.1 describes the piping and fittings to be used
for compressed air.

Spec 15110 - Eliminate this specification. Thisinformation is covered in Spec 15050.
Spec 15120 - Eliminate this specification. Thisinformation is covered in Spec 15102.

Spec 15135 - Pumps shall have mechanical seals. Spec indicates it can have packed type
or mechanical seals.

Spec 15225 - Eliminate this specification. There are no chemical waste drainage systems
on this project.

Spec 15410 - Any information within this specification that has been duplicated in Spec
15102 isto beignored. If there are any conflicts between this specification and Spec
15102, Spec 15102 takes precedence.

Spec 15700 - This specification shall be used only for boilers specification, unit heater
and cabinet unit heater specifications.

Spec 15815 - "Design Analysis and Calculations shall be submitted for low pressure
ductwork systems indicating the manufacturer's recommended air vel ocities, maximum
static pressures, temperature calculations and acoustic levels." contained in this
specification is not required.
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13. Spec 15840 - VAV boxes shall be lined with foil faced fiberglass insulation.

14. Spec 15971 - Part 1.4 states within it "See Part 1.3.1.1 for information on existing
EMCS.", it should read "See Part 1.4.1.1 for information on existing EMCS.". All
references to Spec 15971 shall be to Spec 15902.

15. Delete Sections 16050 and 16409.
16. Section 16145 Paragraph 2.1: Revise First paragraph to:

"Conduit shall be 21mm diameter minimum, except where specifically shown smaller on
the contract drawings, and except for exposed switch leg runs.”

17. Section 16145 Paragraph 2.1.4 (EMT): Add the following text to the last paragraph:

"EMT shall be used in indoor areas where not subject to physical damage (such as areas
where tow motors, overhead cranes, and dollies are used on aregular basis). IMC shall
be used in such areas where EMT is not permitted. Conduit systems within hazardous
classified areas shall meet NFPA 70 requirements for installation in such areas.
Contractor shall confirm conduit usage in all construction areas with the NASA COTR
prior to installation."

18. Section 16275 Paragraph 2.1 (Equipment Standards): Add the following sentence:
"Transformers shall have copper windings."
19. Section 16536 Paragraph 2.6.2: Faceplate shall be RED (not green).

20. Section 16972 Paragraph 2.1: Enclosure shall be NEMA 12 gasketed enclosure (not
NEMA 250).

DRAWINGS:

CF 192228: Detail "C" is not required.

CF 192228: Hazardous zones around hydrogen vessels are Class 1 Division 1 Group B 3 feet
from connection points, Class 1 Division 2 Group B 15' from the hydrogen vessels
inal directions.

CF 192229: All exterior exit doors shall have emergency lighting on the exterior of the building
above the exit door. This shall be accomplished by providing (at each exit door) one
(1) Emergi-Lite #JSM 18-1 emergency lighting fixture with remote head capability,
mounted on the interior wall above the exit door, and one (1) Emergi-Lite #EF11D
Surface type twin head weather resistant remote light, mounted on the exterior wall
above the exit door. Provide all necessary equipment and wiring to complete the
installation per manufacturer's instructions.

CF 192230: Adjust Note 7 to conform to hazardous zones as described above.

CF 192232: Note 13 of the FA specifications should begin "Verify proper operation of the fire
alarm system including..."

CF 192234: PXR0101 circuit breaker #1 is 3 pole-225A, not 3 pole-400A.

CF 192235: PXR0104 panel is main lug only, and does not contain a main circuit breaker.
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CF 192238: Remove the "Detail C" symbol from "Typical Duct Trench Detail”. Thisdetail is
typical for al duct trenches.

CF 192238: Bill of Materias Item #11--Delete "PPSS" designation because thisis the ALS3
cable.

CF 192238: Note 3--put a space in the tag label designation "PPSS2 333-334"

CF 192239: On grounding loop detail, the connection should be "to perimeter ground loop” not
"bar".

SK181880: Panel FO1 has an 800AT/1200AF main circuit breaker as shown on drawing 231.

The following drawings have been revised and are identified as Addendum 1:

CF 192212
CF 192228
CF 192230
CF 192232
CF 192233
CF 192235
CF 192238
CF 192239
CF 192248
CF 192249
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SPECIFICATIONS

1.

2.

10.

11.

12.

Spec 15003 — Remove existing section 15003 and insert new section 15003 .
Add Spec 15902.

Spec 15050 - Revise part 2.3.3 to "Captive air digphragm type expansion tank shall be
designed, fabricated, tested, and stamped for a working pressure of not less than 860
kilopascals in accordance with ASME-16. Tank size, configuration, and openings shall be
asindicated on drawings." Revise Part 2.3.17 to "Strainers shall be basket type with
removable basket. Strainersin sizes DN50 and smaller shall have screwed ends. In sizes
DNG65 and larger, strainers shall have flanged ends. Body working-pressure rating shall
exceed maximum service pressure of system in which installed by at least 50 percent.
Body shall have cast-in arrows to indicate direction of flow. All strainers larger than
DNG65 shall be fitted with manufacturer's standard ball-type blowdown valve. Body
material shall be cast bronze conforming to ASTM B 62. Minimum free-hole area of
strainer element shall be equal to not less than 3.4 times the internal area of connecting
piping. Strainer screens shall have perforations not to exceed 1.14 millimeter. Strainer
screens shall have finished ends fitted to machined screen chamber surfaces to preclude
bypass flow. Strainer element material shall be AISI Type 304 corrosion-resistant steel.

Spec 15083 - Do not use any interior lined duct. Welded on insulation pins are not
allowed.

Spec 15106 - Eliminate Part 2.2.2. Part 2.2.1 describes the piping and fittings to be used
for compressed air.

Spec 15110 - Eliminate this specification. Thisinformation is covered in Spec 15050.
Spec 15120 - Eliminate this specification. Thisinformation is covered in Spec 15102.

Spec 15135 - Pumps shall have mechanical seals. Spec indicates it can have packed type
or mechanical seals.

Spec 15225 - Eliminate this specification. There are no chemical waste drainage systems
on this project.

Spec 15410 - Any information within this specification that has been duplicated in Spec
15102 isto beignored. If there are any conflicts between this specification and Spec
15102, Spec 15102 takes precedence.

Spec 15700 - This specification shall be used only for boilers specification, unit heater
and cabinet unit heater specifications.

Spec 15815 - "Design Analysis and Calculations shall be submitted for low pressure
ductwork systems indicating the manufacturer's recommended air vel ocities, maximum
static pressures, temperature calculations and acoustic levels." contained in this
specification is not required.
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13. Spec 15840 - VAV boxes shall be lined with foil faced fiberglass insulation.

14. Spec 15971 - Part 1.4 states within it "See Part 1.3.1.1 for information on existing
EMCS.", it should read "See Part 1.4.1.1 for information on existing EMCS.". All
references to Spec 15971 shall be to Spec 15902.

15. Delete Sections 16050 and 16409.
16. Section 16145 Paragraph 2.1: Revise First paragraph to:

"Conduit shall be 21mm diameter minimum, except where specifically shown smaller on
the contract drawings, and except for exposed switch leg runs.”

17. Section 16145 Paragraph 2.1.4 (EMT): Add the following text to the last paragraph:

"EMT shall be used in indoor areas where not subject to physical damage (such as areas
where tow motors, overhead cranes, and dollies are used on aregular basis). IMC shall
be used in such areas where EMT is not permitted. Conduit systems within hazardous
classified areas shall meet NFPA 70 requirements for installation in such areas.
Contractor shall confirm conduit usage in all construction areas with the NASA COTR
prior to installation."

18. Section 16275 Paragraph 2.1 (Equipment Standards): Add the following sentence:
"Transformers shall have copper windings."
19. Section 16536 Paragraph 2.6.2: Faceplate shall be RED (not green).

20. Section 16972 Paragraph 2.1: Enclosure shall be NEMA 12 gasketed enclosure (not
NEMA 250).

DRAWINGS:

CF 192228: Detail "C" is not required.

CF 192228: Hazardous zones around hydrogen vessels are Class 1 Division 1 Group B 3 feet
from connection points, Class 1 Division 2 Group B 15' from the hydrogen vessels
inal directions.

CF 192229: All exterior exit doors shall have emergency lighting on the exterior of the building
above the exit door. This shall be accomplished by providing (at each exit door) one
(1) Emergi-Lite #JSM 18-1 emergency lighting fixture with remote head capability,
mounted on the interior wall above the exit door, and one (1) Emergi-Lite #EF11D
Surface type twin head weather resistant remote light, mounted on the exterior wall
above the exit door. Provide all necessary equipment and wiring to complete the
installation per manufacturer's instructions.

CF 192230: Adjust Note 7 to conform to hazardous zones as described above.

CF 192232: Note 13 of the FA specifications should begin "Verify proper operation of the fire
alarm system including..."

CF 192234: PXR0101 circuit breaker #1 is 3 pole-225A, not 3 pole-400A.

CF 192235: PXR0104 panel is main lug only, and does not contain a main circuit breaker.
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CF 192238: Remove the "Detail C" symbol from "Typical Duct Trench Detail”. Thisdetail is
typical for al duct trenches.

CF 192238: Bill of Materias Item #11--Delete "PPSS" designation because thisis the ALS3
cable.

CF 192238: Note 3--put a space in the tag label designation "PPSS2 333-334"

CF 192239: On grounding loop detail, the connection should be "to perimeter ground loop” not
"bar".

SK181880: Panel FO1 has an 800AT/1200AF main circuit breaker as shown on drawing 231.

The following drawings have been revised and are identified as Addendum 1:

CF 192212
CF 192228
CF 192230
CF 192232
CF 192233
CF 192235
CF 192238
CF 192239
CF 192248
CF 192249
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SECTI ON 15003

GENERAL MECHANI CAL PROVI SI ONS
03/ 99

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Al13.1 (1981; R 1993) Schene for the
Identification of Piping Systens

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 123 (1992; Rev A) Standard Specification for
Zinc (Hot-Di p Gal vani zed) Coatings on lron

and Steel Products

ASTM B 766 (1986; R 1993) Standard Specification for
El ectrodeposi ted Coatings of Cadm um

CODE OF FEDERAL REGULATI ONS ( CFR)
40 CFR 82 (1996) Protection of Stratospheric Ozone

M LI TARY SPECI FI CATI ONS ( M5)

MS M L-T-704 (Rev K) Treatnent and Painting of Mterial
SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSCCI ATI ON
( SMACNA)

SMACNA- 08 (1991, 1st Ed.) Seismc Restraint Manual

Gui delines for Mechanical Systens
(Avail abl e only from 401 Shatto Pl ace, No.
101, Los Angel es, CA 90020) Sheet Metal
I ndustry Fund (SM F)
UNDERWRI TERS LABORATORI ES (UL)

UL 6 (1997; 11th Ed) UL Standard for Safety -
Ri gid Metal Conduit

UL- 02 (1995) Building Materials Directory
1.2 SUBM TTALS (Not Applicabl e)

1.3 COORDI NATI ON

SECTI ON 15003 Page 1
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Contractor shall coordinate the work of the different trades so that

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

.4 MECHANI CAL SYSTEMS | DENTI FI CATI ON
4.1 Di agr ans

Chart listing of equipnent shall be by designation nunbers and capacities
such as flow rates, pressure and tenperature differences, heating and
cool i ng capacities, horsepower, pipe sizes, and voltage and current
characteristics. This requirenent shall not apply for accessories or ninor
equi pnent itens, such as vents, but is required for such equi pnment as
punps, water heaters, air-handling system equipnent, refrigeration
conpressors, heat exchangers, and boilers.

Di agranms shall be neat nechani cal draw ngs provided with extruded al un num
frames and 6 mllimeter acrylic plastic protection. Location shall be as
directed by the Contracting Oficer. The nunmber of charts and di agrans
shall be equal to or greater than the nunmber of nmechanical equi pnent roons.
Where nore than one chart per space is required, these shall be mounted in
edge pivoted, swi nging | eaf, extruded al um num frame hol ders which open to
170 degrees.

4.2 Identification Tags

Identification tags made of brass or alum numindicating function of a
control or simlar conmponent shall be installed on such system devices.
Tags shall be 50 millineter in diameter and marking shall be stanped.

Equi prent shall be provided with nmetal identification tags displaying an
equi pnent desi gnati on nunber matching drawi ng or control diagram
desi gnhati on.

Tags shall be wired to valve or equipnent itens with No. 12 AWG 2 nillineter
di aneter corrosion-resistant steel wire

. 4.3 Servi ce Labeling

Al'l piping, including that conceal ed in accessible spaces; exposed, bare
and painted; and insulated, shall be |abeled to designhate 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 C LABEL AND TAG DESI GNATI ON
Col d pot abl e water COLD POT. WATER
Hot potable water supply HOT POT. WATER SUPPLY

SECTI ON 15003 Page 2



Constructi on of Fuel Cel
SERVI C
Rai n wat er | eader

Sanitary sewer
Sanitary drain
Sanitary vent
Stormdrain
Storm sewer
Gas

Nat ur al

Air handling unit No. 1

Aut omatic tenperature control
Hot water supply

Hot water return
Makeup wat er

Condensate Drain

Simlar services with different tenperatures or
Where pressures may exceed 860 kil opascal
be included in the | abel

identified.
pressure shal

Pi ping shall be |abeled and arrowed

Testing Laboratory,

Bui | di ng 334 96046

LABEL AND TAG DESI GNATI ON

RAI'N WATER
SAN. SEVER
SAN. DRAI'N
SAN. VENT
STORM DRAI' N
STORM SEVEER
NAT. GAS

AR HAND. UNIT NO. 1

AUTO. TEMP. CONTROL

HHW SUPPLY

HHW RETURN

MAKEUP WATER

COND. DRAIN

pressures shall be

t he maxi num system

in accordance with the follow ng:

Label s shal

Each point of entry and exit of pipe passing through walls

Each change in direction, i.e., elbows, tees
hi dden areas and at all access panels at each point

i ndi cat ed hazard.

In congested or
required to clarify service or

| abel s shall be | ocated at distances within
eyesi ght of each other but in no case shall the distance between | abels
exceed 20 neter. All |abels shall be visible and legible fromthe
primary service and operating area

In long straight runs,

For Bare or |nsul ated Pipes

for Qutside Dianeters o Lettering

13 thru 32 mllineter 13 millimeter
40 thru 90 mllimeter 19 mllimeter
100 millinmeter and | arger 30 millimeter

be made of self-sticking, plastic film designed for permanent

SECTI ON 15003 Page 3
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installation.
1.5 COLOR CODI NG

Col or coding of all piping systens shall be in accordance with ANSI Al13.1.
1.6 APPROVAL REQUI REMENTS

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

Where naterials and equi pnent are specified to conformto the standards of
the Underwiters Laboratories, the | abel of or listing with reexam nation
in UL-02, and UL 6 will be acceptable as sufficient evidence that the itens
conformto Underwiters Laboratories requirements. |In lieu of such | abel
or listing, the Contractor nmay subnit a witten certificate from any
nationally recogni zed testing agency, adequately equi pped and conpetent to
perform such services, stating that the itens have been tested and that the
units conformto the specified requirenents. Methods of testing used by
the specified agencies shall be outlined.

Where nmaterials or equi pnment are specified to be constructed or tested, or
both, in accordance with the standards of the American Society for Testing
and Materials (ASTM, the Anmerican Society of Mechani cal Engi neers (ASME),
or other standards, a manufacturer's certificate of conpliance of each item
wi |l be acceptable as proof of conpliance.

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

1.7 PREVENTI ON OF CORROSI ON

Metallic materials shall be protected against corrosion. Equipnent

encl osures shall be given rust-inhibiting treatnent and standard finish by
the manufacturer. Alum num shall not be used in contact with earth, and
where connected to dissimlar netal, shall be protected by approved
fittings, barrier material, or treatnment. Ferrous parts such as anchors,
bolts, braces, boxes, bodies, clanps, fittings, guards, nuts, pins, rods,
shinms, 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

cadmi um plated in confornmance with ASTM B 766 for interior |ocations.

1.8 OZONE DEPLETI NG SUBSTANCES USED AS REFRI GERANTS

Rel eases of Ozone Depl eting Substances (ODS) during repair, maintenance,
servicing or disposal of appliances containing ODS's will be mnimzed by
conplying with all applicable sections of 40 CFR 82 Part 82 Subpart F. Any
person conducting repair, maintenance, servicing or disposal of appliances
owned by NASA conply with the follow ng:

No Class | or Class |l substances used as a refrigerant nmay be
knowi ngly vented or otherw se released into the environnent.
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1

No appliances nmay be opened without neeting the requirenents of 40 CFR
82 Part 82.156 Subpart F, regarding required practices

regar di ngevacuati on and coll ection of refrigerant, and 40 CFR 82 Part
82. 158 Subpart F, regardi ng standards of recycling and recovery

equi pnent .

No work may be conducted on appliances containing refrigerant except by
persons who conply with 40 CFR 82 Part 82. 161 Subpart F, regarding
technician certification.

In addition, copies of all applicable certifications nust be provided to
the Contracting O ficer at |east 10 working days prior to initiating

mai nt enance, repair, servicing, dismantling or disposal of appliances,

i ncl udi ng:

Proof of Technician Certification

Proof of Equi pnment Certification, if recovery or recycling equipnment is
to be provided by the Contractor

Proof of availability of certified recovery or recycling equipnment, if
equi pnent is to be provided by the Contractor

9 USE OF OZONE DEPLETI NG SUBSTANCES, OTHER THAN REFRI GERANTS

The use of Class | or Class Il ODS's |isted as nonessential in 40 CFR 82
Part 82.66 Subpart Cis prohibited. These prohibited materials and uses
i ncl ude

Any plastic party spray streaner or noise horn which is propelled by a
chl or of | uor ocar bon

Any cleaning fluid for electronic and photographi c equi prent which
contains a chlorofluorocarbon; including |iquid packagi ng, sol vent
W pes, solvent sprays, and gas sprays

Any plastic flexible or packagi ng foam product which is manufactured
with or contains a chlorofluorocarbon, including, open cell foam open
cell rigid polyurethane poured foam closed cell extruded pol ystyrene
sheet foam closed cell polyethylene foam and cl osed cell pol ypropyl ene
foam except for flexible or packagi ng foam used in coaxia

Any aerosol product or other pressurized dispenser which contains a
chl orof | uorocarbon, except for those listed in 40 CFR 82 Part 82.66
Subpart C.

A wai ver may be requested should a programmatic of facility requirenment
dictate that a prohibited naterial is necessary to achieve project goals. A
wai ver request nmust be submitted in witing to the Test Operations and
Institutional Safety Branch. The waiver will be eval uated and

di spositioned by a Hazardous Materials Revi ew subconmittee

PART 2 PRODUCTS

SECTI ON 15003 Page 5
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2.1 | DENTI FI CATI ON PLATES

In addition to standard manufacturer's identification plates, engraved

| ami nat ed phenolic identification plates shall be provided for each piece
of nmechani cal equipnment. Identification plates shall designate the
function of the equipnent. Designation shall be subnitted with the shop
dr awi ngs.

Identification plates shall be three |ayers, black-white-black, engraved to
show white letters on black background. Letters shall be upper case
Identification plates 40 nmillinmeter high and snmaller shall be 1.6
mllimeter thick, with engraved lettering 3 nmillinmeter high; identification
plates larger than 40 mllinmeter high shall be 3 nmillinmeter thick, with
engraved lettering of suitable height. Ildentification plates 40 mllineter
hi gh and | arger shall have bevel ed edges. Identification plates shall be
install ed using a conpatibl e adhesi ve.

2.2 ANCHOR BOLTS

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

2.3 SEI SM C ANCHORAGE

Equi prment shall be anchored in accordance with applicable seismic criteria
for the area and as defined in SMACNA-08

2.4 PAI NTI NG

Equi pmrent units shall be painted in accordance with MS ML-T-704 or in
accordance with approved equi pnent manufacturer's standards unl ess
speci fied otherwise. Field retouching shall be acconplished only if
approved; otherw se equi pnment shall be returned to the factory for
refini shing

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Mat eri al s and equi pnent shall be installed in accordance with the

requi renents of the contract draw ngs and approved recomrendati ons of the
manuf acturers. Installation shall be acconplished by workers skilled in
this type of work. Installation shall be made so that there is no
degradation of the designed fire ratings of walls, partitions, ceilings,
and floors. Except as otherw se indicated, energency switches and al arns
shall be installed in conspicuous |ocations.

3.2 EQUI PMENT PADS

Equi prent pads shall be provided and shall be of dinensions shown or, if
not shown, they shall conformto the shape of each piece of equipnent
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served with a mininum75 mllinmeter margi n around the equi prent and
supports.

3.3 CUTTI NG AND PATCHI NG

Contractor shall install his work in such a manner and at such tinme as will
require a mninmum of cutting and patching of the building structure

Hol es in exposed |ocations, in or through existing floors, shall be drilled
and snoothed by sanding. Use of a jackhamrer will be pernitted only where
specifically approved

Hol es through masonry walls to accommopdat e sl eeves shall be nmade with an
iron pipe nmasonry core saw.

3.4 CLEANI NG
Exposed surfaces of piping and equi pnent that have becone covered with
dirt, plaster, or other material during handling and construction shall be
thoroughly cl eaned before such surfaces are prepared for final finish

painting or are enclosed within the building structure

Before final acceptance, nechanical equipnent, including piping, ducting,
and fixtures, shall be clean and free fromdirt, grease, and finger marks.

-- End of Section --
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SECTI ON 15902

CONTROL SYSTEMS
09/ 96

PART 1 GENERAL

1.

1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANS| B40.1 (1991) Gauges - Pressure Indicating Dia
Type - Elastic El enent

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 666 (1994; Rev A) Standard Specification for
Austenitic Stainless Steel Sheet, Strip
Pl ate and Fl at Bar

ASTM B 280 (1995) Standard Specification for Seanl ess
Copper Tube for Air Conditioning and
Refrigeration Field Service

ASTM B 62 (1993) Standard Specification for
Conposition Bronze or Qunce Metal Castings
ASTM D 1693 (1995) Standard Test Method for
Envi ronnental Stress-Cracking of Ethylene
Pl astics

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90A (1980; 90A-a 1987) Energy Conservation in
New Bui | di ng Desi gn

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 22 (1989) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS- 02 (1990) Wwel di ng Handbook; Eighth Ed; Vo
Two - Wel ding Process

FEDERAL SPECI FI CATI ONS ( FS)

FS TT- E- 489 (Rev H) Enanel, Alkyd, doss, Low Voc
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Cont ent
FEDERAL STANDARDS ( FED- STD)

FED- STD 595 (Rev B) Colors Used in Government
Pr ocur ement

I NSTRUMENT SOCI ETY OF AMERI CA (| SA)

| SA RP60. 9 (1981) Piping Guide for Control Centers
| SA RP7. 1 (1956) Pneumatic Control Circuit Pressure
Test

M LI TARY SPECI FI CATI ONS ( M5)

MS DOD- G- 24508 (1987a; Am 3) Grease, High Performance,
Mul ti purpose (Metric)

MS M L-F-18280 (Rev E; Supple 1A) Fittings, Flareless
Tube, Fluid Connection

NATI ONAL ELECTRI CAL MANUFACTURER' S ASSCCI ATI ON ( NEMA)

NEMA DC 3 (1989) Residential Controls - Electrical
Wal | - Mount ed Room Ther npstats

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 90A (1993) Standard for the Installation of
Air Conditioning and Ventilating Systens

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC SP 6 (1991) Surface Preparation Specification
No. 6 - Commercial Blast C eaning

1.2 GENERAL REQUI REMENTS

[ Section 15003, "General Mechanical Provisions,'
in this section.]

applies to work specified

[ Section 15055, "Welding Mechanical," applies to work specified in this
section.]

1.3 SYSTEM DESCRI PTI ON
Automatic tenperature control systens shall be conplete in all details and
shall include all necessary accessories to naintain conditions indicated or
speci fi ed.
Automatic tenperature control systens may be electric/electronic. As far

as practical, control equipnment shall be the product of a single automatic
control systens manufacturer. Automatic control systens conponents not the

SECTI ON 15902 Page 2



Construction of Fuel Cell Laboratory 96046A

product of the control system nanufacturer shall be approved for use with
the control system as indicated.

Automatically controlled valves to control environnent shall be furnished
by the automatic control systens manufacturer.

Automatically controll ed danpers, independent of danpers integral with
manuf actured air-handling units, shall be furnished by the autonmatic
control systens manufacturer. Danper manufacturer shall be licensed to
di spl ay the AMCA seal .

Air-m xing val ve operators shall be furnished by the automatic control
systenms manuf acturer.

1.4 SUBM TTALS

The foll owing shall be subnitted in accordance with Section 01330,
"Submittals," in sufficient detail to show full conpliance with the
speci fication:

SD-01 Data

Manuf acturer's Catal og Data shall be subnmitted for the follow ng
items:

Cont rol Conponents
Ther nonet ers
Pressure Gages

Val ves

Danpers

Operators

Spare Parts

SD- 04 Drawi ngs
See specification 15971 for draw ng subm ssion.

SD-06 Instructions
Operating Instructions shall be submitted for Control and
I nstrunentation consisting of standard operating procedures
i ncludi ng startup, shutdown, and energency operation.

SD- 07 Schedul es
Mat eri al, Equi pnent, and Fi xture Lists shall be submtted for
Control and Instrunentation Systems including manufacturer's style
or catal og nunbers, specification and drawi ng reference nunbers,
warranty information, and fabrication site infornmation.

SD- 19 Operation and Mintenance Manual s
Operation and mai nt enance nanual s shall be consistent with

manuf acturer's standard brochures, schematics, printed
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i nstructions, general operating procedures and safety precautions.

Operation and mai ntenance nanual s shall be provided for the
following itens:

El ectric Operators
Automatically Controlled Val ves and Danpers

1.5 STORAGE AND HANDLI NG

Openi ngs shall be sealed after manufacturing and inspection, until ready
for installation.

I nstrunents and equi pnent shall be carefully handl ed, shall not be
subj ected to shock, and shall be protected from weather, dust, construction
mat eri al s, and danmage.

PART 2 PRODUCTS
2.1 CONTROL COMPONENTS
2.1.1 Li ne- Vol t age Thernpostats

Li ne-vol tage thernostats shall have integral "MANUAL ON OFF/ AUTO' sel ector
switch, a maxinumdi fferential of degrees, conceal ed tenperature

adj ustnent, and a | ocking cover. Line-voltage thernostats shall be rated
for the load, single or two-pole as required

I nsul ating bases for thernostats |ocated on exterior walls shall be
provi ded.

Thermostat guards in unfinished spaces shall be cast-netal type

Guards and thernostats shall be nopunted on separate bases, unless otherw se
approved

Li ne-vol tage thernostats shall be furnished and nounted under this section
and wired in accordance with applicable sections of Division 16,
"Electrical," unless otherw se specified

2.1.2 El ectrical Low Limt Duct Thernostat

Air-handling unit freeze protection shall be provided. Lowest tenperature
across any of bulb length, single tube, shall be sufficient to trip a
snap-acting, single-pole, single-throw switch when the tenperature sensed
is equal to, or below, set point. Mnimmlength of bulb shall be. One
limt thernmostat shall be provided for every square of coil surface or as
per manufacturer's recommendati ons. Thernostats shall have manual reset.

2.2 PRESSURE GACES
Pressure gages used to indicate supply and outlet air pressures of

automatic control instrunents shall be the manufacturer's standard, nininum
di anet er
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2.

3 CONTROL SYSTEM VALVES

Val ve bodies, iron pipe size (ips) and snaller, shall be bronze with
screwed end connections. Valve bodies, ips and larger, shall be cast iron
and shall have flanged end connecti ons.

Val ves shall be single seated for dead-end service except where otherw se
i ndi cat ed.

Modul ating service val ves shall have plugs matched to the characteristics
of the coil for effective control. Valve-stem packing shall be
tetrafl uoroethyl ene, spring-Iloaded, and sel f-adjusting.

Val ve stem shall be top and bottom gui ded and shall be AlI'SI 303
corrosion-resistant steel. Cage construction is acceptable

Val ves shall be provided with position indicators and, where indicated or
required for proper operation, shall be provided with positioners.

Val ve |inkage shall have an adjustnment for valve lift.

.3.1 Hydr oni c

Hydroni ¢ system val ve bodies and trimshall be rated for service pressures
t hr ough.

Hydroni ¢ system val ves shall have repl aceabl e plugs and seats of SAE 72
brass or AI'SI 303 corrosion-resistant steel, selected for maximumlife
dependi ng on application conditions.

Maxi mum pressure drop across any hydroni c system val ve at maxi mum f| ow
shal | be of water.

L4 PNEUMATI C SYSTEMS ACCESSORI ES

.5 Control and Instrunentation Tubing

Copper tubing shall be hard drawn or anneal ed seam ess copper, conforning
to ASTM B 280.

Fittings shall be solder joint, wought copper, conform ng to ASME B16. 22
Tool made bends in copper tubing are acceptable in lieu of fittings.

Bal | - sl eeve shall be conpression type, rod or forged brass conformng to
SAE 72 or 88 UL-approved, conforming to MS ML-F-18280, with nininum
pressure rating of.

Sol der shall be 95-5 tin-antinony, alloy Sb5, conformng to AWS-02

Pol yet hyl ene tubing shall be black virgin polyethyl ene, neeting stress

crack test performed in accordance with ASTM D 1693. Milti-tube harness
mat eri al shall be as specified above, with polyester filmbarrier and vinyl
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j acket not |ess than thick

Fittings shall be ball-sleeve conpression type, brass or alumnum with
i nternal sleeves.

2.6 POVWER- OPERATED DAMPERS
2.6.1 Frame and Bl ade Assenbly

Frames and bl ades shall be constructed of gal vani zed steel or
corrosion-resistant steel

Resilient seals shall be nechanically attached, field replaceable seals
Attachnent by adhesive shall not be acceptable. Janb seals shall be
flexible metal conpression-type constructed of corrosion-resistant steel

Frames shall have corner reinforcenent and stay rods, where necessary.
Frames shall be fabricated by welding or riveting. Danmaged gal vani zed
surfaces shall be repaired by coating with an equal weight of zinc

For static pressures in excess of, mmster-blade-driven danpers with bl ades
| onger than shall have a maxi mum bl ade wi dth of. Maxi mum bl ade wi dth for
ot her services shall be. Mxinum blade | ength shall be. Danpers nore than
wi de shall be nade in two or nobre sections with internediate nullions; each
section shall be nmechanically interlocked with adjoining section or

secti ons.

M ni mrum shaft size shall be, round or square
Where |inkage is such that operator torque is applied to a master bl ade and
transmtted therefrom that blade shall be reinforced and the shaft shal
be full length. This type construction shall be limted to, static
pressure
Bl ades shall be attached to round shafts by hardened cup-point setscrews,
or by being pinned. A mininmmthree-thread engagenent shall be provided
Where setscrews are used, two setscrews, 90 degrees apart, shall be
provided to secure master blade. Shaft end retainers may be secured by
pi ns or spring washers in grooved shaft or by similar construction
Frames shall be calked with el astoner conpounds to prevent bypass | eakage
Bl ades wi thout resilient seals shall have interlocking edges.
Al'l danpers shall be | ow | eakage type

2.6.2 Beari ngs
Shaft bearings shall be oil-inpregnated sintered bronze or
graphite-i npregnated nyl on sl eeve type, except as otherw se indicated
Thrust washers shall be provided at bearings, when necessary to nmintain

bl ade al i gnnent.

Li nkage pivot bearings shall be oil-inpregnated sintered bronze or
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graphi te-i npregnat ed nyl on
2.6.3 Installation

Danpers shall be installed in accordance with the manufacturer's
i nstructions.

2.7 CONTROL SYSTEM VALVE AND DAMPER OPERATORS
2.7.1 Operators

Mot or operators shall provide snmooth proportional control under operating
conditions normal to the system

Spring-return operators shall be provided for two-position control

Spring returns shall be provided on reversible operators where required for
fail-safe operation.

Operators operating in sequence with other operators shall have adjustable
operating ranges and set points.

Operators shall have sufficient power on closeoff to provide tight sealing
agai nst maxi mum syst em pressures.

Operators shall close val ves and danpers to fail-safe position indicated
2.7.2 Danpers
Danpers shall be equi pped with operators of sufficient power to contro
danpers, without flutter or hunting, through the entire operating range at
air velocities at |east 20 percent greater than mexi mum design velocity.
2.7.3 El ectric Operators
Mot or shall have anple capacity to handle applied | oads under operating
conditions normal to the system Locations where tenperatures fall bel ow
nm ni mrum operating tenperature of operator shall be heated
2.8 CENTRAL CONTROL CABI NET
2.8.1 Panel | nstrunment Tubing
I nstrunent tubing within panels shall be copper or black polyethyl ene
tubi ng. Tubing connections at panels shall be nmade with
t hr ough- bul khead-type fittings.
Tubi ng shall be neatly installed and properly supported. Instrunents and
accessories mounted on hinged access panels shall have sufficient flexible
tubing to allow the door to open at |east 135 degrees. Flexible tubing

shall be tied into a single cable

Fittings and joints shall be pressuretight, and as indicated
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's instructions
and as indicated

3.2 CONTROL- AND | NSTRUMENT- Al R TUBI NG | NSTALLATI ON

Tubi ng shall be conceal ed, except in nechanical roons or areas where other
pi ping is exposed

Mul tiple tube runs shall be neatly nested

Tubi ng shall be nechanically attached to supporting surfaces. Supporting
adhesives and tie waps are not acceptable. See additional requirenments
under Section 15072, "Vibration Isolation for Air Conditioning Systens."

Tubi ng penetrations in concrete surfaces shall be made through m nimum

i ps, Schedul e 40, rigid, unplasticized, polyvinylchloride (PVC) sleeves.

Sl eeves shall extend above floors and bel ow bottom surface of slabs. Were
wat er- or vapor-barrier sealing is required, deep elastoner calk shall be
applied to surfaces cleaned free of oil and other deleterious substances.

Tubi ng shall be purged with dry, oil-free conpressed air to rid system of
impurities generated during joint making and installation and to renove
at nospheric nmoi sture before connecting control instrunents.

Any exposed to view tubing in finished areas shall be painted to match the
surroundi ngs.

Al'l tubing shall be nunber-coded or col or-coded, except |ocal individua
room control tubing, for future identification and serving of contro
systeem Tube type indicators shall be used, taped on type indicator are
not acceptabl e.

3.2.1 Copper Tubi ng

Tubing with nechanical joints shall be cut square and burrs shall be
renoved. Care shall be exercised not to work-harden copper surfaces. Tube
ends shall be cut off or annealed by heating and air cooling in accordance
with the manufacturer's instructions.

Copper tubing for solder joints shall be cut square and burrs shall be
renoved. |Inside surfaces of fittings and outside surfaces of tubes in
joint area shall be cleaned before assenbly of joint. Joint flux, filler
mat eri al, and heat source shall be applied in accordance with the

manuf acturer's instructions. Valves in copper piping shall have screwed
ends with end adaptors to suit mechani cal connections, unless sol der
jointing is otherwise indicated. Copper joints that fail pressure tests
shall be remade with new materials, including pipe or tubing fittings and
filler metal

Har d- drawn copper tubing shall be used in all exposed areas. Hard drawn
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3.

shall be used where tubing is conceal ed

Fittings for supply system copper tubing shall be w ought-copper

sol der-joint type except at connection to apparatus where specified brass
nmechani cal and ips thread-adapter fittings shall be used. Tool-nmade bends
in copper tubing will be acceptable in lieu of fittings

Copper-tubing runs enbedded in concrete shall be anneal ed and shall be
protected by plastic electric conduit.

Copper tubing horizontal supports for |ess than three tubes shall be rigid
net al channel and shall be proprietary netal tube race for three or nore
t ubes.

. 2.2 Pl asti c Tubing

Pl astic tubing, unsheathed, except as otherwi se indicated, may be used in
lieu of, or in conjunction with, copper tubing upon prior approval,
provi ded:

Tubing is enclosed within conduit or control panel cabinets, or is
conceal ed behind control panels.

Pl astic tubing, installed inside or behind control panels, shall be color
coded or nunber coded. Tubing shall be neatly tied and supported

Fl exi bl e connections bridging the cabi net and cabi net door shall be neatly
fastened al ong the hinge side and protected agai nst abrasion.

Pl astic tubing, in nechanical roonms or in spaces where copper tubing is
exposed, shall be run in nmetallic electric conduit.

Mul ti pl e-tube plastic harness or sheathing shall be used in place of single
pl astic tubes where a nunber of plastic tubes run to the sane point, unless
such use is otherw se prohibited

Fittings for plastic tubing shall be used in accordance with the
manuf acturer's instructions.

.3 VI BRATI ON | SOLATI ON

To prevent vibration, controllers shall be isolated by |location or by
nounting devi ces supplied by the equi pnent manufacturer

Tubi ng and conduit shall be installed to prevent the transm ssion of

equi pnent vibration. Single tube runs shall be mounted in aircraft-type

cl anps containing an el astonmer insert, and nounting shall prevent contact
with ducting or air handling unit housing, casing, or enclosure. Miltiple
runs shall conformto the sane isolation requirenments, but nounting details
shall be subnmitted for approval. Refer to Section 15072, "Vibration
Isolation for Air Conditioning Equipnment,” for vibration isolation
consi der ati ons.

4 TESTI NG, CALI BRATI ON, AND ACCEPTANCE
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After the inspection has been conpl eted, systens shall be checked for
continuity.

After conpletion of control and instrunent piping, control equipnment shal
be tested and adjusted in terns of design, function, systenms bal ance, and
performance, and shall otherw se be nade ready for air handling systens
acceptance tests. Data showing set points and final adjustments of
controls shall be provided

After air handling system acceptance and after the systens have operated in
normal service for 2 weeks, the adjustnent on instruments and devi ces shal
be checked. Itens found to be out of order shall be corrected. Wen air
handl i ng systens are in specified operating condition and when all other
pertinent specifications requirenents have been net, autonmatic
tenperature-control systens will be accepted

Pneumati c systens shall be tested in accordance with | SA RP7.1. System
pressure shall not exceed

Equi pment to check the calibration of instrunments shall be provided by the
Contractor. Instruments not in calibration shall be recalibrated or
repl aced.

3.5 OPERATCOR TRAI NI NG

Witten operating instructions and not |ess than 8 hours of operator
training shall be provided

Contractor shall provide classroomand field instructions in operation and
mai nt enance of systens equi pment where required by the technica

provi sions. These services shall be directed by the Contractor, using the
manuf acturer's factory trained personnel or qualified representative.
Contracting Officer shall be given seven days witten notice of schedul ed
i nstructional services. Instructional materials belonging to the

manuf acturer or vendor shall be nade available to the Contracting O ficer.

3.6 SPECI AL TOOLS

Speci al tools shall be provided as required for the operation and
adj ustment of controllers, instrunments, or other control system devices.

-- End of Section --
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