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SECTI ON 33 63 23

EXTERI OR ABOVEGROUND STEAM DI STRI BUTI ON
04/06

NOTE: This guide specification covers the
requi renents for exterior aboveground steam and
condensat e pi pi ng systens and buri ed
factory-prefabricated preinsul ated steam and
condensat e pi pi ng under roads.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Pi ping systens include piping exposed to the
weat her exterior of buildings and supported on
pedestal s or poles; on piers, under piers, and in
trenches on piers; in tunnels, in manhol es, and

rel ated work. System design nust conformto UFC
3-430-09, "Exterior Mechanical Uility Distribution.”
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. Only drawi ngs (not specifications) shal

i ndi cate capacity, efficiency, dinmensions, details,
pl an view, sections, elevations, and | ocation of
equi pnent; and space required for equi pnent
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maintenance.

2. Configuration, slope, and sizes for each piping
system

3. Locations, sizes, and type of each valve and
each trap

4. Details of expansion joints and expansi on | oops
for aboveground piping

5. Locations and installation details of poles
supporting aboveground piping, including anchors and
guy wires

6. Capacity, sizes, bypass valves, and piping for
steam flow nmeters and pressure regul ating val ves

7. Scale ranges for pressure gages and thernoneters

8. Whether piping is run aboveground on pedestals
or poles, on piers, under piers, in trenches on
piers, or in nanholes

9. Details, sections, and el evations, of nanhol es,
pi pi ng within manhol es, piping aboveground, and

pi pi ng under roads in approved factory-prefabricated
i nsul ated conduit systens (see note bel ow).

10. Details of sacrificial anode type cathodic
protection systemfor netal conduit

*kkk
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NOTE: Design on project drawi ngs the buried
factory-prefabricated insulated piping in a conduit
for which approval has been issued.

*kkkkkkkkk

PART 1

*kkk
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GENERAL

1.1 REFERENCES

*kkk
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
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be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publ

i sh print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

ASME | NTERNATI ONAL ( ASME)

ASME Bl16. 11

ASME B16. 20

ASME B16. 21

ASME B16. 3

ASME Bl16. 34

ASME B16. 39

ASME B16. 5

ASME B16. 9

ASME B31.1

(2016) Forged Fittings, Socket-Wl ding and
Threaded

(2017) Metallic Gaskets for Pipe Flanges

(2016) Nonnetallic Flat Gaskets for Pipe
Flanges

(2016) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2017) Vvalves - Flanged, Threaded and
Wel di ng End

(2014) Standard for Mlleable Iron
Threaded Pi pe Unions; C asses 150, 250,
and 300

(2017) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2018) Factory-Made Wought Buttwel di ng
Fittings

(2016; Errata 2016) Power Piping

ASTM | NTERNATI ONAL (ASTM

ASTM A106/ A106M

ASTM A153/ A153M

ASTM A193/ A193M

ASTM A194/ A194M

ASTM A307

(2018) Standard Specification for Seaml ess
Carbon Steel Pipe for High-Tenperature
Service

(2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Stee
Hardware

(2017) Standard Specification for

Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service and
O her Special Purpose Applications

(2018) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Stee
Nuts for Bolts for High-Pressure or

Hi gh- Tenperature Service, or Both

(2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
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Rod 60 000 PSI Tensile Strength

ASTM A36/ A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A475 (2003; R 2014) Standard Specification for
Zi nc-Coated Steel Wre Strand

ASTM A53/ A53M (2018) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wel ded and Seani ess

ASTM D229 (2013) Rigid Sheet and Plate Materials
Used for Electrical Insulation

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP-58 (2009) Pi pe Hangers and Supports -
Materi al s, Design and Manufacture,
Sel ection, Application, and Installation

MBS SP- 69 (2003; Notice 2012) Pipe Hangers and
Supports - Selection and Application (ANSI
Approved Anerican National Standard)

MSS SP-70 (2011) Gay Iron Gate Valves, Flanged and
Thr eaded Ends

MBS SP-71 (2011; Errata 2013) Gray Iron Swi ng Check
Val ves, Fl anged and Threaded Ends

MBS SP- 80 (2013) Bronze Gate, d obe, Angle and Check
Valves

MBS SP- 85 (2011) Gray Iron dobe & Angle Val ves

FIl anged and Threaded Ends
1.2  SYSTEM DESCRI PTI ON

Provide [new and nodi fy existing] exterior aboveground steam and condensate
pi pi ng system conpl ete and ready for operation. Provide piping to and
including the main steam pressure regul ating val ves, bypass val ves,
safety-relief valves, and high pressure traps wi thin each building. Design
pressure and tenperature ratings of system conponents shall be for working
pressure of 1034 kPa-gage 150 psig steam at 186 degrees C 366 degrees F and
862 kPa-gage 125 psig condensate at 121 degrees C 250 degrees F. [Provide
[new and nodify existing] exterior buried factory-prefabricated

prei nsul ated steam and condensate pi ping under roads as specified in
paragraph entitled "Buried Pi pi ng Under Roads."]

1.3 SUBMITTALS

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.
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The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G'. GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only

add a “G to an item if the

submittal is sufficiently inportant or conplex in

context of the

For submttals

proj ect.

requi ri ng Governnent approval on Arny

projects, a code of up to three characters within

the submittal
designation to
Codes for Arny

tags may be used following the "G

i ndi cate the approving authority.
proj ects using the Resident

Managenment System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

Air Force, and

NASA proj ects.

The "S" following a submttal itemindicates that

the subm ttal

is required for the Sustainability

eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the

submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhkkkkkkkkhkk
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Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the

Sust ai nabil ity eNot ebook,

in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:
SD- 03 Product Data
Piping
Valves
Strainers
Pi pe hangers and
Traps

Gages

Steam fl ow neters

supports
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1.

1.

Expansi on joints
Manhol e drai ners
SD-07 Certificates
Certification of welder's qualifications
SD- 10 Operation and Mii ntenance Data
Manhol e drai ners, Data Package 2; C[, [__ 1]
Steam flow nmeters, Data Package 2; C[, [___ 1]

Subnmit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

4 QUALI TY ASSURANCE
4.1 Certification of Welder's Qualifications

Subnmit prior to site welding. Certifications shall not be nore than one
year ol d.

PART 2 PRODUCTS

2.

2.

1 PIPING

St eam pi pi ng i ncl udes piping upstream of steamtraps. Condensate piping
i ncl udes pi pi ng downstream of steamtraps.

1.1 St eam Pi pe

a. ASTM A53/ A53N, Type E (electric-resistance welded, Grade A or B) or
Type S (seanmless, Grade A or B); black steel. Provide Wight STD
(Standard) for welding end connections. Provide Wight Cass XS (Extra
Strong) for threaded end connecti ons.

b. ASTM A106/ A106l, Grade A or B, black steel, Schedule No. 40 for pipe
si zes through 250 mm 10 i nches, and m ni mum pi pe wal |l thickness of 9.50
mm 0. 375 inch for pipe sizes 300 nm 12 inches and | arger for welding
end connections. Provide Schedul e 80 for threaded end connections.

1.2 Condensat e Pi pe

a. ASTM A53/ A53N, Type E (electric-resistance wel ded, Grade A or B) or
Type S (seanless, Grade A or B); black steel, Wight Cass XS (Extra
Strong).

b. ASTM A106/ A106N, Grade A or B, black steel, Schedule No. 80.

. 1.3 Buried Steel Piping to Cooling Wll or Drain

Provide direct buried steel condensate pipe and fittings with exterior coal
tar epoxy painting system
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.2 FITTINGS

2.1 Threaded Fittings

ASME B16. 11, or ASME B16.3, Cass 150 for steam C ass 300 for condensate.

. 2.2 Socket Welding Fittings

ASME B16. 11.

. 2.3 Buttwel ding Fittings

ASME B16.9. Provide the sanme material and weight as the piping in which

fittings are installed. Backing rings shall conformto ASME B31.1 and be

conpatible with materials being wel ded.

. 2.4 Eccentric Reducing Fittings

ASME B16.9. Provide the sanme material and weight as the piping in which

fittings are installed. Provide for changes in horizontal steam piping

sizes.

.2.5 FIl anges and Uni ons

.2.5.1 Flanges

ASME B16.5, Cass 150 or 300 as required.

.2.5.2 Unions

ASME B16.39, Cass 150 for steam C ass 250 for condensate.

.2.6 Gaskets, Bolts, Nuts, and Washers

a. Gaskets: Provide spiral wound, non-asbestos gasket with centering ring
per ASME B16.20. [ASME B16.21, conposition ring 1.60 nm 0. 0625 inch
thick. Provide one piece factory cut ring gaskets for raised-face

flanged joints, and full-face gaskets for flat-face flanged joints.]

b. Bolts: ASTM A193/A193N, Gade B7. Extend a m ni mum of two full
t hreads beyond the nut with the bolts tightened to the required torque.

c. Nuts: ASTM A194/ A194N, Grade 7, with Tefl on coated threads

d. Washers: Provide steel flat circul ar washers under bolt heads and nuts.

e. Electrically isolating (insulating) gaskets for flanges: Provide
ASTM D229 el ectrical insulating naterial of 1000 ohns m ni num
resi stance. Provide one piece factory cut insulating gaskets between
flanges. Provide silicon-coated fiberglass insulating sleeves between
the bolts and the holes in flanges; bolts may have reduced shanks of a
di ameter not |less than the dianeter at the root of threads. Provide
3.20 mMmm 0. 125 inch thick high-strength insulating washers next to
flanges and provide stainless steel flat circular washers over
i nsul ati ng washers and under bolt heads and nuts. Provide bolts 13 mm
0.5 inch longer than standard |l ength to conpensate for the thicker
i nsul ati ng gaskets and the washers under bolt heads and nuts in the
hori zontal position or not greater than 45 degrees above the horizonta
position.
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.3 VALVES

Provide with stens in the horizontal position or not greater than 45
degrees above the horizontal position. Valves shall have flanged end
connections, except sizes snmaller than 65 mm 2.5 i nches nay have uni on end
connections, or threaded end connections with a union on one side of the
valve.

.3.1 Val ves for Steam Service

Val ves upstream of steamtraps shall be steel body for m ni nrum working
pressure of ASME O ass 150.

.3.1.1 Gate Val ves, d obe Valves, Angle Valves, and Check Val ves

ASME B16. 34, steel body, mninmumof ASME O ass 150. Provide sw ng check
valves.

.3.1.2 St eam Pressure Regul ating Val ves

St eel body, mninimnmmof ASME C ass 150, except as nodified herein. Valve
seats and di sc shall be of replaceable heat-treated stainless steel. Valves
shal |l be single seated, seat tight under dead end conditions, and nove to
the closed position in the event of pressure failure of the operating
(controlling) medium Provide strainer in inlet fromexternal operating
(controlling) medium Valves shall be controlled by pilot valve with
strainer at inlet fromexternal pressure sensing piping. Valves shall be
internally or externally steamtraced for freeze protection. Valves shal
be piston operated type or spring | oaded di aphragm operated type with
stai nl ess steel springs.

.3.1.3 Saf ety- Rel i ef Val ves

M ni mum of ASME O ass 150, with test lever. Valves shall have steel or
copper alloy body. Valves shall have flanged inlet and outlet connections
or threaded connections attached to threaded ASME O ass 150 fl anges.

Val ves shall be ASME rated for capacity indicated

.3.2 Val ves for Condensate Service

Val ves downstream of steamtraps shall be for m ni mum working pressures of
ASME C ass 125.

.3.2.1 Gate Val ves

MBS SP-80, except sizes 65 mm 2.5 inches and | arger shall conformto
MBS SP-70.

.3.2.2 d obe and Angl e Val ves

MSS SP- 80, except sizes 65 mm 2.5 inches and | arger shall conformto
MSS SP- 85.

.3.2.3 Check Val ves

MSS SP- 80, except sizes 65 mm 2.5 inches and | arger shall conformto
MSS SP-71. Provide swing check val ves.
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2.

2.

4 Pl PI NG ACCESSORI ES
4.1 Pi pe Hangers and Supports

Provide MBS SP-58 and MSS SP-69, Type 43, of the adjustable type, except as
specified or indicated otherwi se. Tack-weld Type 39 pipe covering
protection saddles to steel pipe for insulated piping. Provide stee
support rods. The finish of rods, nuts, bolts, washers, hangers, and
supports shall be hot-dip galvanized after fabrication. Rollers, bases,
and saddl es may be painted with two coats of aluminumor |ight gray paint
rated for use on hot nmetal surfaces up to 232 degrees C 450 degrees F in
lieu of hot-dip galvanized. Provide stainless steel axles for rollers.

M scel | aneous netal shall conformto ASTM A36/ A36l, hot-di p gal vani zed
after fabrication.

. 4.2 Strainers

Construct of steel in accordance with ASME B16.5 for m nimum of ASME O ass
150. Provide stainless steel strainer elenent with perforations of 0.40 nm
0.016 inch for steam 0.80 nm 0.031 inch for steam m xed with condensate,
and 1.20 nm 0. 047 inch for condensate (hot water). Provide blow off outlet
with pipe nipple, gate valve, and discharge pipe nipple.

.4.3 Traps

Steel body, internals of stainless steel, mininumof ASME O ass 150, and of
the types indicated.

.4.4 Gages

Provide single style pressure gage for steamwith 115 nm 4.5 inch dial
brass or al um num case, bronze tube, gage cock, pressure snubbers, and
syphon. Provide scal e range for the intended service.

.4.5 Pi pe Sl eeves

Provi de where piping passes entirely through walls and floors. Provide

sl eeves of sufficient length to pass through entire thickness of walls and
floors. Provide 25 mm one inch ninimum cl earance between exterior of

pi ping or pipe insulation, and interior of sleeve or core-drilled hole.
Firmy pack space with mneral wool insulation. Seal space at both ends of
sl eeve or core-drilled hole with plastic waterproof cenent which will dry
to a firmbut pliable mass, or provide nechanically adjustable segnented

el astoneric seal. In fire walls and fire floors, seal both ends of sleeves
or core-drilled holes with UL listed fill, void, or cavity materi al

a. Sleeves in Masonry and Concrete Walls and Floors: Provide hot-dip
gal vani zed steel, ductile-iron, or cast-iron sleeves. Core drilling of
masonry and concrete may be provided in lieu of sleeves when cavities
in the core-drilled hole are grouted snoot h.

b. Sleeves in Gther Than Masonry and Concrete Walls and Fl oors: Provide 26
gage gal vani zed steel sheet.

.4.6 Escut cheon Pl at es

Provide split hinge type nmetal plates for piping entering walls and floors
i n exposed spaces. Provide polished stainless steel plates or
chrom um pl ated copper alloy plates in finished spaces. Provide paint
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finish on nmetal plates in unfinished spaces.
4.7 El ectronic Steam Fl ow Met er

Met er shall be for mninum working pressure of ASME C ass 150. Meter shal
include an orifice plate, pressure transmtter, indicator, and totalizer
Provide neter for neasuring steamflow in kg per second pounds per hour.
Meter shall be for installation and operation in horizontal position

. 4.7.1 Oifice Plate

Provide differential producing type orifice plate with circular hole for
insertion into the steam pi ping between two ASME B16.5 Cl ass 300 wel di ng
neck orifice flanges. Oifice plate shall be Type 304 stainless steel
Furni sh a di nmensional report and flow versus differential curve with
accuracy of plus or mnus one percent over a 5to 1 flowrange. Oifice
flanges shall have at least two radially-drilled and tapped holes for
metering and two jack screws.

. 4.7.2 Pressure Transmtter

Provide solid state electronic type differential pressure transnmitter.
Transmitter shall utilize Type 316 stainless steel dual opposed
rupture-proof bellows converted to produce a 4 to 20 mA dc out put.
Transmtter shall have a flow range of zero to 0.40 kg per second 3000
pounds per hour of steamflow with accuracy of plus or minus 2 percent of
the full scale over a 5to 1 flowrange. House transnitter in a
weat her proof encl osure designed for wall nounting. Bellows body shall be
rated for not |ess than 6894 kPa (gage) 1000 psig. Power requirements are
120 volts ac. Provide transmitter conplete with condensate reservoirs
steel three-valve manifold for isolation and nulling, and bl owdown val ves.

.4.7.3 Indicator

Provide electric indicator to continuously indicate steamflow by neans of
a 4 to 20 mA dc electrical input signal. |Indicator shall have pivot and
jewel suspension and a mirrored scale with uniform graduati ons over a steam
fl ow range of zero to 0.40 kg per second 3000 pounds per hour

.4.7.4 Totalizer

Provide totalizer that linearizes a 4 to 20 mA dc electrical input signa
into a digital signal scaled in kg pounds of steamflow, displays totalized
steam flow on a six-digit nonresettable counter, and transmts each
totalizer count to the output.

.4.7.5 Output

An isolated (500 volts mninun) ac or dc switch closure rated at 50 volts
dc or 40 volts RVMB ac, one anmpere mninum capacity. Duration of closure
shall be not less than 0.04 second or nore than 0.06 second.

.4.7.6 Adjustments

Upon conpletion of the work, furnish the services of a conpetent technician
regul arly enpl oyed by the manufacturer of the flow neter to make the
necessary adjustments to place the steamflow neter in operation and to
conduct performance tests which denonstrate that the flow neasuring

equi pnent is functioning. Install the steamflow neter in accordance with
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manuf acturer's reconmendati ons.

2.4.8 St eam Fl ow Meters

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Meters can have (a) six-dial counter, or (b)
renote totalizer, or (c) pressure conpensated
six-dial counter, or (a) and (b). Meters cannot
have (a) and (c), or (b) and (c).

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkk *kkkkk

Met er shall be for mninum working pressure of ASME C ass 150 with stee
pressure chanbers or ASVE Class 250 with cast-iron pressure chanbers.
Provide neter in horizontal pipe between two ASME B16.5 wel di ng neck
flanges. Provide rotary type meter for flow integration. Wrking parts
shall be stainless steel. Steamflow shall cause rotation of a rotor
assenbly at a speed directly proportional to the rate of steamflow, as
controlled by a danping liquid. The rotational speed of the rotor assenbly
shal | be reduced by gearing in the danping liquid chanber. Final drive to
the exterior counter shall be by driving nmagnets; stuffing box shall not be
al l omed. Counter shall be enclosed in a dust-tight cast-al unm num housi ng
attached to, but easily renovable fromthe meter. For steam pipe nain sizes
100 M 4 inches and snaller, provide nmeter directly in the steam piping.
For steam pipe main sizes larger than 100 mm 4 inches, provide neter in
shunt bypass piping with two ASME B16.5 C ass 300 wel ding neck orifice
flanges in the steam pipe main. |n the shunt bypass piping, provide two
flanged gate valves calibrated by the meter manufacturer. |In the steam
pi pe main, provide 3.20 mm 0.125 inch thick stainless steel orifice plate
sized to suit neter capacity between two ASVE B16.5 C ass 300 wel di ng neck
orifice flanges. [Provide six-dial counter with an electrical contactor to
transmit signal to data ternminal cabinet (DIC) for indicating steamflow in
kg pounds.] [Provide renote totalizer for recording steamflow in kg pounds.]
[ Provi de pressure conpensated six-dial counter to automatically and
continuously correct steamflow neter readi ngs for steam pressure
variations.]

2.4.9 Steam Meter-Strain Gage Target Flow Type

NOTE: Refer to UFC 3-430-09, "Exterior Mechanica
Uility Distribution" for selection of steamfl ow
neter type

*% *% *% *% *% *% *% *% *% *% *%%

a. Operation: The steam neter shall have four interconnected strain gages
attached to the sensing tube, two in the forward side of flow, two on
the reverse side of the flow, producing a four-active arm bridge
circuit. At zero flow, the bridge circuit is balanced and produces
zero output. Forces fromthe fluid are transferred fromthe target to
t he sensing tube producing strain on the sensing tube. The bridge
circuit becones unbal anced producing an output to a microprocessor
sending unit. A mass flow conputer is connected to the sending unit
for visual display.

b. Valve Body: ANSI Cass 150; Inline type body with flanged ends -
303/ 304 stainless steel

c. Sensing Elenent: 316 Stainless Steel
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d. Seals: Teflon, Vitron, Buna-N, G afoil

e. Sending Unit: Mcroprocessor design with 24-bit speed and accuracy,
4-20 mA out put, progranmable cutoff, two programuabl e open coll ector
output hi/lo set points, RS-232 comunications, open collector 0-1000hz
square wave out put.

Accuracy: 0.02 percent of rate.

Repeatability: 0.01 percent of rate.

Power: 16-30vdc, 24vdc at 100mA maxi mum with current | oop
connected at 4.00maDC

Tenperature: 0-60 degrees C 32-140 degrees F

Encl osure: Expl osi on proof type watertight housing.

f. Mass Flow Conputer: Wall nounted. The mass flow conputer indicates
mass rate, nass totalization, flowrate, tenperature, pressure and
density

Fl ow. Square wave digital pulse with plus or mnus 0.057 percent
accuracy.

Tenperature: 4-wire RTD: 100 ohm plati numto European al pha 3850 curve;

Current |oop; 4-20 mA; Accuracy: plus or mnus 0.1 percent at 25
degrees C 77 degrees F.

Pressure: Current Loop: 4-20mA; Accuracy: plus or nminus 0.1 percent at
25 degrees C 77 degrees F.

Power: 120/ 240vac plus 10 percent to 15 percent. 50/60 Hz at .Z2anps.
Tenperature: 0-55 degrees C 32-131 degrees F.

2.4.10 Cuided Slip Tube Expansion Joints

Internally-externally guided type, injected sem plastic type packing, with
service outlets. Joints shall be for mnimum working pressure of ASME
Class 150. Provide single or double slip tube type as indicated. Provide
flanged or buttwel ding end connections as indicated.

.4.11 Fl exi bl e Bal | Expansion Joints

Provi de chrom um pl ated steel balls capable of 360-degree rotation plus
15-degree angul ar fl ex novenent. Provide pressure nol ded conposition
gaskets designed for continuous operation tenmperature of 274 degrees C 525
degrees F. Joints shall be for m ni mumworking pressure of ASME O ass
150. Provide flanged or buttwel ding end connections as indicated.

.4.12 Bel | ows Expansi on Joints

Type 304 stainless steel corrugated bellows, reinforced with rings,

internal sleeves, and external protective covers. Provide linit stops to
limt total novenment in both directions. Cold set the joints to conpensate
for tenperature at tinme of installation. Joints shall w thstand 10, 000
cycles over a 20 year period. Joints shall be for m ni rum working pressure
of ASME O ass 150. Provide single or double bell ows expansion joint as
indicated. Provide first pipe alignnent guide no nore than four pipe

di ameters fromthe expansion joint; provide second pipe alignnent guide no
nmore than 14 pipe dianmeters fromthe first guide. Provide flanged or
buttwel di ng end connections as i ndi cat ed.
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2.

5 POLES SUPPORTI NG ABOVEGROUND PI Pl NG
51 Concrete Pol es

Provi de under this section as specified in Section 03 45 33 PRECAST]|
PRESTRESSED] STRUCTURAL CONCRETE. Accurately set the top fittings to grade
by means of adjusting screws, and grout in place. Provide high-strength
grout consisting of one part portland cenent and two parts clean, sharp
sand with mininmal water to nake a workable grout. Wt tops of poles before
pl acing the grout. Prevent grout |eaks around the bottomof the fittings
whi ch streak or disfigure the concrete. Discoloration or disfiguring of
concrete will not be permitted.

.5.2 Steel Pipe Pol es

a. ASTM A53/ A53N:. Type E (electric-resistance wel ded, Grade A or B) or
Type S (seanm ess, Grade A or B; hot-dip gal vani zed, Wi ght Cass STD
(Standard).

b. ASTM A106/ A106N: G ade A or B, hot-dip gal vani zed, Schedule No. 40 for
pi pe sizes through 250 nm 10 i nches, and mi ni mum pi pe wall thickness of
9.50 mMm 0. 375 inch for pipe sizes 300 nm 12 inches and | arger.

.5.3 Quy Wres, Fittings, and Hardware
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NOTE: Use a mnimum factor of safety of 3.0 . Use
9.5 M 3/8 inch mnimumw re strand thickness.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Quy Wres: ASTM A475, high strength grade, extra gal vani zed, stranded
with seven wires in each strand. Wre shall be a nminimmof 9.5 nm 3/8
inch dianmeter. Provide thinbles at each end of guy wire. Prestress
guy wires until taut.

b. Anchor Rods and Anchors: Provide thinble-eye, 32 nm 1.25 inch dianeter
steel rod with 250 mm 10 inch di aneter screw anchor, hot-di p gal vani zed.

c. Turnbuckles: Provide open turnbuckles, forged steel body, with jaw and
jaw end pulls, 9.50 nm 0.375 inch size, hot-dip gal vani zed.

d. danps: Provide hot-dip gal vani zed forged high carbon steel clanps
capabl e of developing full strength of guy wire, and fitted with
gal vani zed heat-treated bolts. Provide two clanps at each connection
of guy wire.

.5.4 M scel | aneous Met al

ASTM A36/ A36N, standard mill finished structural shapes, hot-dip gal vani zed
after fabrication.

.5.5 Fastenings

Provi de steel bolts and oversized nuts conform ng to ASTM A307. Gal vani ze
in accordance with ASTM A153/ A153N. Provide nuts with an approved neans
for locking to ensure nuts renmain tight under severe service, including
vibrations. Drive bolts to a tight fit without injury to the threads.
Bolts with injured threads will not be permitted. Drill holes 1.60 nm 1/ 16
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2.

2.

2.

2.

inch larger than bolts; burning of holes will not be permtted. Tighten
bolts to the required torque.

.6 MANHOLE DRAI NERS ( EJECTCRS)

Provi de automatic type drainers to operate on 862 kPa (gage) 125 psig steam
supply. The drainer shall operate when the water level rises sufficiently
in the sunp, the float shall rise and open the steamcontrol valve to adnit
steamto the drainer, which in turn shall punp the water fromthe sunp.
When the water level is |owered by the punping action, the float shal

| oner and close the steamvalve to stop the punping action until water
again gathers in the sunp. Provide each drainer with controls to
acconpl i sh the above sequence of operation. The automatic fl oat-operated
steam val ve shall be designed to prevent dead centering under field
conditions and to lengthen the life of the valve seat. The valve shal

have a high grade, renewabl e conposition disc and a stainless steel or

hard, noncorrosive bronze renewabl e seat inserted in the valve body. The
drai ner shall be constructed of corrosion-resistant copper and bronze.

Pi pi ng from manhol e drai ners shall be ASTM A53/ A53l, Weight Cass XS (Extra
Strong), hot-dip gal vani zed steel pipe with ASME B16.11 or ASME B16. 3,
Class 300, hot-dip galvanized threaded fittings. Provide a steam pressure
regul ating val ve assenbly for manhol e drainers for operation on steam
system above 862 kPa (gage) 125 psig.

LT CONCRETE MANHCLES

Provi de under this section as specified in Section 03 30 00 CAST-I N PLACE
CONCRETE, except as nodified herein. Concrete shall be of 30 MPa 4000 ps
m ni mum 28 day conpressive strength, air entrained adm xture ( 133 grans
per cubic nmeter 3.6 ounces per cubic yard), with water-reduci ng adm xture (
814 grans per cubic meter 22 ounces per cubic yard), reinforced with
deformed steel bars. Construct manhol e sides by one nonolithic pour
Cast-iron steps with nonslip surfaces, and spaced 300 to 400 Mmm 12 to 16

i nches apart on centers shall be firmy enbedded in concrete walls for
access to bottom of manholes. Provide top of manhole as indicated. [ Steel
grating covers for manhol es shall be welded parallel bearing bars, with
right angle cross nmenbers, zinc coated after fabrication; size as

indicated.]

8 BURI ED PI PI NG UNDER ROADS

Provide [new and nodi fy existing] buried factory-prefabricated preinsul ated
st eam and condensate piping in accordance with Section 33 63 13 EXTERI OR
UNDERGROUND STEAM DI STRI BUTI ON SYSTEM

8.1 Carrier Piping

8.1.1 St eam Pi pi ng

Provi de steel piping.

8.1.2 Condensat e Pi pi ng

Provi de steel piping.

8.2 Pi ping Insulation for Carrier Piping
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NOTE: The insul ation thickness indicated is
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sui tabl e for nobst geographical regions. However, if
the project is located in a region where extrene
annual tenperatures occur, the design engi neer

shoul d evaluate the insulation thickness based on an
econom cal analysis, with the approval of the

Mechani cal Engi neeri ng Branch.

*% *% *% *% *% *% *% *% *% *% *% *% *

Products containing ashestos will not be pernitted.

2.8.2.1 I nsul ation for Steam Pi ping

Nomi nal Pi pe Calcium Silicate M neral Fi ber

Sizes (mMm I nsul ati on Cel lul ar I nsulation (rmm
d ass Insulation (mm

| ess than 80 76.20 63.50

80 thru 100 88.90 76.20

125 thru 150 101.60 88.90

200 and | arger 127.00 114.30

Nomi nal Pi pe Calcium Silicate M neral Fi ber

Si zes (i nches) I nsul ati on Cel lul ar I nsul ation (inches)
d ass Insulation
(inches)

| ess than 3 3.0 25

3 thru 4 35 3.0

5 thru 6 4.0 35

8 and | arger 5.0 45

2.8.2.2 I nsul ation for Steam Condensate Carrier Piping

Nomi nal Pi pe
Si zes (MM

Cal cium Silicate M neral Fiber
Insul ation Cellular I nsul ation (nm
G ass Insulation (mm

| ess than 80

50.80 38.10

80 thru 100

63.50 50.80
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Nomi nal Pi pe Calcium Silicate M neral Fi ber
Si zes (MM Insul ation Cellular I nsul ation (nm

G ass Insulation (mm

125 and | arger 76.20 63.50

Nomi nal Pi pe Calcium Silicate M neral Fi ber

Si zes (i nches) I nsul ati on Cel lul ar I nsul ation (inches)
G ass Insulation
(inches)

| ess than 3 2.0 15

3 thru 4 25 2.0

5 and | arger 3.0 25

2.8.3 Cat hodi ¢ Protection

Provi de sacrificial anode type cathodic protection systemfor netal
conduits.

.8.4 Buried Warning and ldentification Tape

Provi de detectable aluminumfoil plastic backed tape or detectable magnetic
pl astic tape manufactured specifically for warning and identification of
buried piping. Tape shall be detectable by an electronic detection
instrument. Provide tape in rolls, 80 mm 3 inches m nimumwi dth, color
coded for the utility involved, with warning and identification inprinted
in bold black letters continuously and repeatedly over entire tape |ength.
Warning and identification shall read CAUTI ON BURI ED STEAM PI Pl NG BELOW OR
simlar wording. Use permanent code and letter coloring unaffected by

nmoi sture and ot her substances contained in trench backfill materi al

PART 3 EXECUTI ON

3.

1 INSTALLATION

Installation of exterior steamdistribution systemincluding equi pnent,
materials, installation, workmanship, fabrication, assenbly, erection,

exam nation, inspection, and testing shall be in accordance with ASME B31l. 1,
except as nodified herein. |Install piping straight and true to bear evenly
on supports and sand bedding material. Install valves with stens

hori zontal or above. Provide flanges or unions at valves, traps,

strainers, connections to equi pnent, and as indicated.

1.1 Cl eani ng of Piping

Keep the interior and ends of new piping and existing piping affected by
the Contractor's operations, cleaned of water and foreign matter during
installation by using plugs or other approved nethods. When work is not in
progress, securely close open ends of pipe and fittings to prevent entry of
water and foreign matter. |nspect piping before placing into position
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3.

1.2 Demolition

Renove materials so as not to damage materials which are to remain
Repl ace existing work damaged by the Contractor's operations with new work
of the sane construction

.2 PIPING

Test, inspect, and approve piping before burying, covering, or concealing.
Provide fittings for changes in direction of piping and for connections.
Reduci ng branch connections in steel piping may be made with forged branch
outlet reducing fittings for branches two or nore pipe sizes snmaller than
mai ns. Branch outlet fittings shall be forged, flared for inproved flow
where attached to the run, reinforced agai nst external strains, and
designed to withstand full pipe bursting strength. Stab type connections
will not be permitted. Jointing conpound for pipe threads shall be Tefl on
pi pe thread paste. Pipe nipples 150 nmm 6 inches |ong and shorter shall be
Schedul e 80 steel pipe. Mke changes in piping sizes through tapered
reducing fittings; bushings will not be permitted. Condensate piping shal
include drip, vent, relief, and gage connecting pi ping.

.2.1 Fittings and End Connections

For sizes less than 25 nmone inch provide threaded fittings and end
connections. For sizes 25 to 50 nmone to 2 inches provide threaded or
socket -wel ding or buttwelding fittings and end connections; provide

t hreaded connections for threaded val ves, traps, strainers, and threaded
connections to equipnment. For sizes 65 mm 2.5 inches and | arger provide
buttwel ding fittings and end connections; provide flanged connections for
fl anged val ves, traps, strainers, and flanged connections to equi pnent.

. 2.2 Welding

ASME B31.1, netallic arc process, including qualification of welders.

. 2.3 Pi pe Hangers and Supports

Provi de additional hangers and supports for concentrated | oads in piping
bet ween hangers and supports, such as for valves. Support steel piping as
follows:

MAXI MUM SPACI NG ( METER)

Pi pe Size (nm |25 and |40 50 80 100 150 200 250 300

under

St eel Piping 2.70 3.70 |4.00 |4.60 5.20 6.40 |[7.30 8.00 9.20
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MAXI MUM SPACI NG ( FEET)
Pi pe Size one 15 2 3 4 6 8 10 12
(inches) and
under
St eel Pi pi ng 9 12 13 15 17 21 24 26 30
3.2. 4 Buried Piping Under Roads

3.

Installation including field joints, bedding, and initial backfill shall be
in accordance with the Approved Brochure.

3 NAMEPLATES

Provide | am nated pl astic nanepl ates for equi pnment, gages, thernoneters,
and val ves. Namepl ates shall be nmelam ne plastic, 3.20 nm 0. 125 i nch
thick, black with white center core. Surface shall be matte finish
Corners shall be square. Accurately align lettering and engrave into the
white core. M ninum size of nanmepl ates shall be 25 by 65 mmone by 2.5
inches. Lettering shall be mninmumof 6.40 nmm 0.25 inch high normal bl ock
style. Key the naneplates to a chart and schedule for each system Frane
charts and schedul es under gl ass, and | ocate where directed near each
system Furnish two copies of each chart and schedul e.

.4 FI ELD QUALI TY CONTRCL

4.1 Inspections

Prior to initial operation, inspect piping systemfor conpliance with
drawi ngs, specifications, and nanufacturer's submttals.

. 4.2 Pi pi ng Tests

Before final acceptance of the work, test each systemas in service to
demonstrate conpliance with contract requirements. Before insulation is
applied, hydrostatically test each piping systemat not |ess than 1551 kPa
(gage) 225 psig in accordance with ASME B31.1, with no | eakage or reduction
in gage pressure for 2 hours. Flush and cl ean piping before placing in
operation. Flush piping at a mininmumvelocity of 2.40 neters per second 8
fps. Correct defects in work provided by Contractor and repeat tests unti
work is in conpliance with contract requirenments. Furnish potable water,
electricity, instrunents, connecting devices, and personnel for the tests.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: On projects that provide nodifications to

exi sting piping systens, pneunatic pressure testing
and hydraulic pressure testing of newy installed
piping is much nore difficult than the sane testing
on a conplete new system Therefore, by neans of
the foll ow ng design techni ques, provide for the
Contractor a piping nodification design that
facilitates acceptance testing: piping design which
i ncl udes flanges at appropriate |ocations for
flanged blanks to be installed for testing;

speci fications which include requirements for how
the nodified piping shall be pressure tested;
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speci fications which specify which pipe sections
shal |l be pressure tested in the shop if absolutely
necessary.
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3.4.3 Buried Piping Under Roads

Installation including field joints, bedding, and initial backfill shall be
in accordance with the Section 33 63 13 EXTERI OR UNDERGROUND STEAM

DI STRI BUTI ON SYSTEM Bury tape with the printed side up at a depth of 300
mm 12 inches below the top surface of earth or the top surface of the
subgrade under pavenents.

3.4.3.1 Condui t Coati ng

Test conduit coating of buried piping under roads prior to backfill in
accordance with the approved brochure.

3.4.3.2 Cat hodi ¢ Protection

Test cathodic protection of buried piping under roads to prove continuity
of electrical connections prior to backfill.

3.5 FI ELD PAI NTI NG

After conpletion of field inspections and tests, clean and paint netal
surfaces exposed to the weather and in manhol es, including val ves,
strainers, traps, flow nmeters, pipe flanges, bolts, nuts, washers, pipe
hangers, supports, expansion joints, and m scellaneous netal. Do not paint
piping prior to the application of field-applied insulation. Do not paint
stainless steel or alum numjackets. Apply paint to clean dry surfaces.
Clean surfaces to renove dust, dirt, rust, oil, and grease. Provide
surfaces with two coats of enanel paint applied to a total minimumdry film
thickness of 0.05 mMm 2 mils. Apply the second coat of paint after the
preceding coat is thoroughly dry. Color of finish coat shall be al um num
or light gray. Paint shall be rated for use on hot netal surfaces up to
232 degrees C 450 degrees F and for use on surfaces exposed to the weat her

3.6  CONNECTI ONS TO EXI STI NG SYSTENMS
Notify the Contracting Officer in witing at |east 15 days prior to the
date the connections are required. Obtain approval before interrupting
service. Provide materials required to nmake connections into existing
systenms and perform excavating, backfilling, compacting, and other
i ncidental |abor as required.

-- End of Section --
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