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SECTION 33 61 13.19

VALVES, PIPI NG AND EQU PMENT I N VALVE MANHOLES
02/ 16
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NOTE: This guide specification covers the

requi renents for val ves, piping and equi pnent in
val ve manhol es that forma part of an underground
heat distribution system

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

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

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

EE R R R S R R I R R I R S R R R R R R S R I R I R I R R S R R S R R O

PART 1 GENERAL

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Design manual UFC 3-430- 01FA HEATI NG AND
COOLI NG DI STRI BUTI ON SYSTEMS cont ai ns i nformation
that will assist the designer. Do not allow chilled
water lines or other plastic piping to be routed

t hr ough manhol es where hi gh tenperature piping
systens (above 110 degrees C 230 degrees F) are
instal | ed.

Provide the followi ng information on the contract
drawi ngs: (1) val ve manhol e di nensi ons, (2)

| ocation of all valve manholes, (3) sizes of the
pi pe in the valve nanholes, (4) location of al

val ves in the val ve manhol es, (5) thickness of the
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i nsul ation on the pipe, (6) valve nanhol e details,
(7) final elevations of the val ve nanhol es, (8)

val ve manhol e cover details including manway access
details, (9) how val ve manhol es are drai ned and
vented, (10) sump punp piping details, (11) valve
manhol e equi pnent di nensi ons and details, (12) sunp
punp capacity, (13) electrical wiring details for

t he equi pnent (dedi cated service for sunp punp),
(14) steamdrip trap locations with access and
capacities, (15) steammain drip |eg sizes.

This gui de specification is to be included as a part
of a contract which includes Sections 33 61 13.13
PREFABRI CATED UNDERGROUND HYDRONI C ENERGY

DI STRI BUTI ON or 33 57 55 FUEL SYSTEM COVPONENTS

( NON- HYDRANT) ; 33 61 13 PRE- ENG NEERED UNDERGROUND
HEAT DI STRI BUTI ON SYSTEM or 33 63 16 EXTERI OR
SHALLOW TRENCH STEAM DI STRI BUTI ON; 33 63 13.19
CONCRETE TRENCH HYDRONI C AND STEAM ENERGY

DI STRI BUTI ON or 33 63 13EXTERI OR UNDERGROUND STEAM
DI STRI BUTI ON SYSTEM I nclude the foll owi ng Sections
as part of this contract: 31 00 00 EARTHWORK;

33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON

33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

03 30 00 CAST-I N PLACE CONCRETE; 05 05 23.16
STRUCTURAL VELDI NG 07 13 53 ELASTOVERI C SHEET
WATERPROOFI NG, 08 31 00 ACCESS DOORS AND PANELS

09 90 00 PAI NTS AND CQOATI NGS; 40 05 13.96 or

40 17 26.00 20 WVELDI NG PROCESS PI PING 26 20 00

| NTERI OR DI STRI BUTI ON SYSTEM or 26 51 00 | NTERI OR

LI GHTI NG and others as applicable to the project.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

1.1 REFERENCES

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

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

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) 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
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.
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ALUM NUM ASSCC!I ATI ON ( AA)

AA H35.1/35. 1M

(2017) American National Standard All oy
and Tenper Designation Systens for Al um num

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

ASME BLl. 20.1

ASME Bl. 20. 2M

ASME B16. 3

ASME B16. 5

ASME B16. 9

ASME Bl16. 11

ASME B16. 20

ASME B16. 21

ASME Bl16. 34

ASME B31.1

ASME B40. 100

ASME BPVC SEC | X

(2013; R 2018) Pipe Threads, GCeneral
Pur pose (I nch)

(2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

(2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2018) Factory-Made Wought Buttwel ding
Fittings

(2022) Forged Fittings, Socket-Wlding and
Thr eaded

(2023) Metallic Gaskets for Pipe Flanges

(2021) Nonnetallic Flat Gaskets for Pipe
Fl anges

(2021) Vvalves - Flanged, Threaded and
Wl di ng End

(2022) Power Piping

(2022) Pressure Gauges and Gauge
Attachment s

(2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusing
Qualifications

ASTM | NTERNATI ONAL (ASTM

ASTM A53/ A53M

ASTM A106/ AL06M

ASTM A123/ A123M

ASTM A193/ A193M

(2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

(2019a) Standard Specification for
Seaml ess Carbon Steel Pipe for
Hi gh- Tenperature Service

(2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2023) Standard Specification for
Al l oy-Steel and Stainless Steel Bolting
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ASTM A194/ A194M

ASTM A733

ASTM B209

ASTM B209M

ASTM C449

ASTM C533

ASTM C547

ASTM C552

ASTM C647

ASTM D2822/ D2822M

ASTM D3278

ASTM D3359

ASTM E84

ASTM E96/ E96M

ASTM F1139

Materials for Hi gh-Tenperature Service and
O her Speci al Purpose Applications

(2023) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for Hi gh-Pressure or

Hi gh- Tenperature Service, or Both

(2016; R 2022) Standard Specification for
Wl ded and Seaml ess Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

(2014) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2014) sStandard Specification for Al um num
and Al um num Al |l oy Sheet and Plate (Metric)

(2007; R 2013) Standard Specification for
M neral Fiber Hydraulic-Setting Thernal
I nsul ating and Fi ni shing Cenent

(2017; R 2023) Standard Specification for
Calcium Silicate Bl ock and Pi pe Ther nal
I nsul ation

(2022a) Standard Specification for M neral
Fi ber Pipe Insul ation

(2022) Standard Specification for Cellular
d ass Thermal Insul ation

(2008; R 2013) Properties and Tests of
Mastics and Coating Finishes for Thermal
I nsul ation

(2005; R 2011; E 2011) Standard
Speci fication for Asphalt Roof Cenent,
Asbest os- Cont ai ni ng

(2021) Standard Test Methods for Flash
Poi nt of Liquids by Small Scal e O osed- Cup
Appar at us

(2017) Standard Test Methods for Rating
Adhesi on by Tape Test

(2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

(2024) Standard Test Methods for
Gravinmetric Determ nation of Water Vapor
Transm ssion Rate of Materials

(1988; R 2019) Steam Traps and Drains
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 25 (2018) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 45 (2020) Bypass and Drain Connections

M5S SP- 58 (2018) Pi pe Hangers and Supports -

Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

MBS SP-72 (2010a) Ball Valves with Flanged or
Butt-Wel ding Ends for General Service

M5S SP- 80 (2019) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 83 (2014) d ass 3000 Steel Pipe Unions Socket
Wel di ng and Thr eaded

M5S SP-110 (2010) Ball Valves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

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

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

NFPA 90A (2024) Standard for the Installation of
Air Conditioning and Ventilating Systens

SCClI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 16 (2023) Coal Tar Epoxy-Pol yam de Bl ack (or
Dark Red) Paint

SSPC Pai nt 29 (2002; E 2004) Zinc Dust Sacrificial
Pri mer, Perfornmance-Based

SSPC SP 10/ NACE No. 2 (2015) Near-White Blast O eaning
UNDERVWRI TERS LABORATORI ES (UL)

UL 723 (2020) UL Standard for Safety Test for
Sur face Burning Characteristics of
Buil ding Materials

.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal

items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
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or criticality, with a "G" GCenerally, other
submittal items 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 project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detail Drawings; C[, [ 11
SD- 03 Product Data
Support of the Equi pnent
Pi ping and Fittings
Val ves
I nsul ati ng Fl anges
I nsul ation
Sunp Punps and Drainers
Expansi on Joints

SD- 04 Sanpl es

I nsul ated Sections; C, [ 11

SECTION 33 61 13.19 Page 9



1

1

SD- 10 Operation and Maintenance Data
Val ve Manhol es and Accessories; C[, |
Data Package 2; C[, [_ 11
3 QUALI TY ASSURANCE
3.1 Det ai | Draw ngs

Subnmit detail drawi ngs [ ] days after notice to proceed for valve
manhol es and t he pi ping and equi pnent in the val ve manhol es, such as steam
traps, valves, sunp punps, pressure gauges, thernoneters and insul ation
including a conplete list of equi pnent and materials, manufacturer's
descriptive and technical literature, performance charts and curves,
catal og cuts, installation instructions, and conplete wiring and schematic
di agrams. Show on the draw ngs pi pe anchors and gui des, and | ayout and
anchorage of equi pnment and appurtenances in val ve manhol es, and equi pnent
relationship to other parts of the work including clearances for

mai nt enance and operation

.3.2 | nsul at ed Sections

Submit sanple sections, | ] days after notice to proceed, for

i nsul ation of pipe, elbow, tee, valve, support point, and terninating
points. After approval of materials and prior to insulation of piping,
prepare a di splay of insulated sections show ng conpliance with

speci fications and showi ng fastening, sealing, jacketing, straps,

wat er proofi ng, supports, hangers, anchors, and saddles. Display approved
di spl ay sanple sections at the jobsite during the construction period
until no longer needed by Contracting O ficer, then renoved.

.4 DELI VERY, STORAGE, AND HANDLI NG

Protect all materials and equi pnent delivered and placed in storage from
t he weat her, excessive hunm dity, and excessive tenperature variation
dirt, dust, or other contam nants.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and
that essentially duplicate itens that have been in satisfactory use for at
| east 2 years prior to bid opening.

Equi prent itens nust be supported by service organi zations. Submit a
certified list of qualified permanent service organizations for support of
t he equi pnent which includes their addresses and qualifications. These
service organi zati ons nust be reasonably convenient to the equi pment
installation and able to render satisfactory service to the equi pnent on a
regul ar and energency basis during the warranty period of the contract.

.2 NAMEPLATES

Supply each nmajor item of equi pment such as sunp punp, notor, steamtrap
and pressure reducing valve with the manufacturer's nane, address, type or

SECTION 33 61 13.19 Page 10



style, nodel or serial nunber, and catal og nunber on a plate secured to
the item of equi pnment.

.3  ASBESTOS PRCHI BI TI ON
Asbest os and asbestos-contai ning products are not all owed.
.4  ELECTRI CAL WORK

Provi de nmotors, manual or automatic notor control equi pnent, and
protective or signal devices required for the operation specified under
this section in accordance with NFPA 70 and Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON

.5 Pl PI NG AND FI TTI NGS
.5.1 CGeneral Requirenents

Provide piping, fittings and piping accessories inside the valve nanhol es
suitable for the working pressure and tenperature requirements of the
system conformng to ASME B31.1. To the greatest extent possible, match
the piping and fittings inside the val ve manhol es to the piping and
fittings located on the outside of the valve manhole. Provide stee

pi ping in valve manholes with joints wel ded except that joints 19 mr 3/4
inch and snaller may be threaded. Wen threaded joints are used on High
Tenperature Water Systens, seal weld (continuous fillet weld) the
interface area where the pipe threads neet the threaded fittings to

precl ude any water |eakage. Do not attach supports, anchors, or stays to
any piping systemin places where either the installation of or the
novenent of the pipe and its contents will cause damage to the
construction.

.5.2 St eel Pipe

Provi de bl ack steel, seam ess or electric-resistance wel ded, conformng to
the requirenents of ASTM A53/ A53l, Grade B or ASTM A106/ A106l, Grade B
Provi de schedul e 40 type for pipe up to and including 250 nm 10 inches in
diameter. Provide 10 mr 0.375 inch nonminal wall thickness for pipe 300 nm
12 inches in diameter and greater. Provide schedule 80 type for gauge

pi ping [, condensate piping,] [drip piping,] [sunmp punp discharge] and
piping 19 nr 3/4 inch in dianeter and snmaller.

.5.2.1 Ni ppl es

Provi de ni pples that conformto ASTM A733 as required to match adjacent
pi pi ng.

.5.2.2 Pi pe Threads

Provi de pipe threads that conformto ASVE Bl1.20. 2NASME B1. 20.1. Use pipe
threads only on pipe 19 mr 3/4 inch or snaller.

.5.3 Fittings
Provide fittings, valves, flanges and unions with the manufacturer's

trademark affixed in accordance with M5S SP-25 so as to pernanently
identify the manufacturer.
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2.

2

.5.3.1 Wel ded Fittings

Provide welded fittings to match connecting pipes with butt wel ded
fittings, conform ng to ASME B16.9, and socket wel ded fittings, conform ng
to ASME B16. 11.

.5.3.2 Uni ons

Provi de unions that conformto V5SS SP-83 as required to match adj acent
pi pi ng.

.5.3.3 Bal | Val ves

Provi de ball valves having flanged or buttwel ded end connecti ons
conformng to MBS SP-72; provide ball val ves having threaded end
connections conformng to MSS SP-110.

5.4 Insul ating Flanges and Diel ectric Waterways

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: Electrically insulating flanges or dielectric
wat erways must be shown in manhol es where piping is
connected to a systemthat is not cathodically
protected. Insulating flanges and dielectric

wat erways must be in accessible |ocations, such as
val ve manhol es or buil di ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

.5.4.1 I nsul ati ng Fl anges

For systems in which cathodic protection is used, provide insulating
flanges or flange gasket kits in the valve nanhole at the pipe connection
to or fromthe heat distribution system at the interface of dissinilar
netal s, and when the carrier pipe and appurtenances are supported in such
a way as to electrically ground or alter the cathodic protection system
voltages or currents. Provide a kit that consists of flanges, a flange
gasket, nuts and bolts, bolt sleeves, and one insulating washer and one
steel washer for both ends of each bolt. Provide manufacturer certified
gasket kits capable of electrically isolating the pipe at the [ ] kPa
psig pressure and [ ] degrees C F tenperature of the heating medi um at
the point of application. Subnit evidence of satisfactory installations
operating not |less than 2 years, in accordance wth paragraph SUBM TTALS,
before materials are delivered. Ensure that these kits are provi ded and
properly installed according to manufacturer's published instructions.
Provide bolts torqued to the correct tightness and in the correct bolt
pattern as reconmended by the manufacturer's published instructions.
Provi de steel flanges that conformto ASME B16.5 O ass [150] [and] [or]
[300] and that match valves or flanged fittings on which used. Provide
flat faced steel flanges. Provide non-ashestos conpressed nmateria
gaskets in accordance with ASVME B16.21. Provide bolts that conformto the
requi renents of ASTM A193/ A193l, Grade B7. Provide bolt heads marked to
identify the manufacturer and the standard to which the bolt conplies.
Extend bolt lengths to no less then 2 full threads beyond the nut at the
required tension with the washer seated. Provide nuts that conformto the
requi renents of ASTM A194/ A194l, G ade 7.

.5.4.2 Di el ectric Waterways

Provide dielectric waterways that have tenperature and pressure rating

SECTION 33 61 13.19 Page 12



equal to or greater than that specified for the connecting piping and used
for joining dissimlar netals on 19 mm 3/4 inch and snaller threaded

pi pe. Provide waterways that have nmetal connections on both ends suited
to match connecting piping. Provide dielectric waterways that are
internally lined with an insul ator specifically designed to prevent
current flow between dissinilar nmetals. Provide dielectric flanges that
neet the perfornmance requirenents described herein for dielectric
wat er ways.

.5.4.3 Gaskets Non-Insul ati ng

Provi de spiral wound, non-asbestos gasket with centering ring that conform
to ASME B16. 20.

.6 VALVES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Select the appropriate valves for the
operating tenperatures and pressures of all systens
in the project. Delete valve types not included in
proj ect .

Use not less than Class 150 for up to 862 kPa 125
psig steam and not |ess than Class 300 for 863 kPa
to 1724 kPa 126 to 250 psig steam and hi gh
tenperature water. For isolation and shutoff, use
gate valves only. Steam pressure reducing val ves
are not normally part of the system |If needed,
desi gner should refer to Section 23 52 30.01 10
CENTRAL COAL- FI RED STEAM GENERATI NG SYSTEM or
Section 23 22 26.00 20 STEAM SYSTEM AND TERM NAL
UNI TS for Navy jobs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de valves that conformto the material, fabrication, and operating
requi renents of ASME B31.1, unless otherw se specified. Provide valves
suitable for the service tenperatures and pressures utilized. Provide
val ves for [stean] [hot water] that conformto ASME B31.1 Cass [150]
[and] [or] [300], as suitable for service tenperatures and pressures
utilized. [Provide valves for condensate services that conformto
ASME B31.1 Cass 150.] Valves 19 mr 3/4 inch and smaller nmay be bronze
where seal welding is not required. Provide valves 150 nm 6 i nches and
larger with a 25 mr 1 inch mininumgate or gl obe bypass valve sized in
conformance with MSS SP-45.

.6.1 St eel Val ves

Provi de steel globe, gate, angle, and check valves that conformto the
requi renents of ASME B16. 34 and ASME B31.1 for the service tenperatures
and pressures utilized. Provide gate valves 65 mr 2-1/2 inches and
smaller with a rising stem Provide gate valves 80 mr 3 inches and | arger
wi th an outside screw and yoke.

.6.2 Bronze Val ves

.6.2.1 d obe, Gate, and Angle Val ves

Provi de bronze gl obe, gate, and angle valves that conformto MSS SP-80,
uni on bonnet type.
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2.6.2.2 Check Val ves

Provi de bronze check val ves that conformto NM5S SP-80.

2.6.3 Packi ng

Provi de asbestos free val ve packing. Provide die-fornmed, ring type

speci ficall

y designated val ve stem packi ng suitable for service

tenmperatures and pressures utilized. Provide polytetrafl uoroethyl ene
packi ng that has a with mninum 50 percent graphite filament. Provide
valves 40 mr 1-1/2 inches and smaller with four or five packing rings and

provi de val

ves 50 mr 2 inches and larger with at |east six packing rings.

Spiral or continuous packing will not be acceptable. Provide a netal

i nsert havi

ng proper clearance around the valve stemat the bottom of the

stuffing box and acting as a base for the packing material. Provide one
pi ece construction with provisions for not less than two bolts for packing

adj ust ment ,

with a liner of noncorrosive naterial for packing glands.

2.7 STEAM TRAPS

R b I o

Rk R Rk b S S I I SRR ok b S b Rk R R R R S O O SRR Ik bk o O o

NOTE: The foll owi ng paragraphs are applicable to
steam systens only. Only these two types will be
used. Delete these paragraphs when the distribution
systemis not a steam system

A schedul e of steamtrap selection will be shown on
the drawi ngs. Trap capacity (kg per second (pounds
per hour) during normal operation, pressure drop (kPa

(psi), and pressure rating (kPa (psi) of each trap
will be included in this schedule. Al so, show on
the drawi ngs a vent valve or test valve connection
downstream of traps for test of trap operation, a
strai ner ahead of traps, a union, a check valve in
the outl et piping, and shut-off val ves on both sides
of trap for trap changeout. A neans of bypassing
the trap nust be provided for system warntup

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide fail open traps with trap bodies suitable for a working pressure
of not less than 1.5 tinmes the steam supply pressure, but not |ess than
1379 kPa 200 psi.

2.7.1 Buck

et Traps

Provi de inverted-bucket type bucket traps with automatic air discharge

conf orm ng

2.7.2 Ther

to ASTM F1139.

nostatic Traps

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify thernostatic traps where the trap
location is subject to freezing.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Provide thernostatic traps that have a binetallic element with automatic
air discharge conformng to ASTM F1139.
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[2.8  STRAI NERS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete this paragraph for high tenperature
wat er systens.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

Provi de basket or y-type strainers with connections the sanme size as the
pipe lines in which the connections are installed. Provide heavy and

dur abl e strainer bodies, of cast steel, with bottons drilled and plugged
suitable for service tenperatures and pressures utilized. Provide each
strainer body with arrows clearly cast on the sides to indicate the
direction of flow Provide each strainer with an easily renovabl e cover
and sedi nent basket. Provide each strainer body or bottom opening with a
ni ppl e and gate val ve for bl owdown. Provide 0.6350 nr 0.025 inch thick
stai nl ess steel, nonel or sheet brass strainer basket with smal
perforations of sufficient nunber to provide a net free area at least 2.5
times that of the entering pipe. Provide cast steel bodies and stainless
or Monel baskets for high tenperature hot water systens.

12.9 PRESSURE GAUGES

2.

Provi de pressure gauges that conformto ASME B40. 100 with a mini mum di a
size of 110 mr 4-1/4 inches. Provide each gauge with a throttling type
needl e val ve or a pul sati on dampener and shut-off val ve.

.10 DI AL THERMOMETERS

Provi de dial type thermometers 90 mr 3-1/2 inches in diameter with
stai nl ess steel case, renpte-type bulb or direct-type bulb as required.
Provi de thernmoneters that have an accuracy of plus or minus 1 degree C 2
degrees F. Provide thernmoneter wells of the separabl e socket type for
each thernometer with a direct-type bulb. Provide thernmoneter with a
white face with black digits graduated in 1 degree C 2 degrees F

i ncrenents.

11 CQOATI NGS

Coat steel manhole piping with an organic zinc undercoat that conforms to
SSPC Paint 29 Type Il followed by a thermal barrier coating having a
manuf acturer’s documented nmini mumthermal conductivity of 0.100 WmK
0.058 Btu/hrefte°F. Provide the undercoat and thernal barrier coating
with a continuous use service tenperature rating that exceeds the nom na
system operating tenperature by a mni mum of 28 degrees C 50 degrees F

12 | NSULATI ON AND JACKETI NG

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Al piping, valves and fittings for steam

hot water and dual tenperature heat distribution
systens in val ve manholes require insulation for the
protection of operating and nai ntenance personnel as
wel |l as for the conservation of energy; whether or
not to insulate chilled water |ines, valves, and
fittings in the manhol es can be determ ned by the
necessity to prevent condensation on the piping and
energy conservation.

The energy savings will vary with the anbient
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tenperature but will be a factor in warmclimates.
There nay be sone isolated cases where the chilled
wat er distribution pipes entering the manhol e are
not insul ated; therefore, the piping in the nanhol e
woul d not normally be insul ated unl ess condensati on
fromthe air formng on the chilled water pipes
causes a problem

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

2.12.1 Ceneral Provisions

Insul ate piping, fittings, valves, etc., in the valve manholes. Provide

i nsul ation prenol ded, precut or job fabricated to fit and be renpvabl e and
reusable. Provide thickness of insulation in accordance with Tables 1 and
2. Provide insulation jackets for all pipe and fitting insulation

Provide insulation that conforms to EPA requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG

2.12.2 I nsul ati on

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The insulations allowed in this paragraph
have passed a 96 hour boiling test which indicates
that satisfactory perfornance is expected.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

Provi de piping, fittings, and valves with nolded calciumsilicate

i nsul ation conformng to ASTM C533, Type |, or nolded m neral fiber

i nsul ation conformng to ASTM C547, Class 2, or cellular glass insulation
conforming to ASTM C552. Do not use |ami nated construction unless the

t hi ckness exceeds 100 nm 4 inches. |Insulation manufacturers approved for
use are:

a. Delta, avail able from Rockwool in Leeds, Al abama

b. MPT-PC and MPT-PF, available from M neral Products of Texas in
Houston, TX

c. Therno-12, Super Caltenp, available fromJohns Manville in Denver,
Col or ado.

d. Foanglass (cellular glass), available from Pittsburgh Corning
Cor por at i on.

2.12. 3 Al um num Jacket s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Vapor barrier requirenents are only to be
i ncluded for chilled water systens.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Provi de al um num jackets of smooth sheet, 0.4064 nmr 0.016 i nch noni na

t hi ckness, that conformto the requirenents of ASTM B209Nv ASTM B209, Type
3003, 3105, or 5005.[ Supply alum numjackets that have a factory
installed noisture barrier that consists of at l|east 18.1 kg 40 pound
kraft paper coated on one side with a 0.025 mr 1 m| thick polyethylene
film ProviDe a jacket with the nmoisture barrier adhered to the jacket
over the entire area of the insulation-side surface.]

SECTION 33 61 13.19 Page 16



2.12.4 Bands

Provi de bands for alum numjacket 10 mr 3/8 inch wi de and 32 gauge

t hi ckness made of al um num or anneal ed stainless steel. Provide bands for
insulation 13 mr 1/2 inch wide and 32 gauge thickness nade of anneal ed
stai nl ess steel

2.12.5 Insulation for Flanges, Unions, Valves, and Fittings

I nsul ate flanges, unions, valves, and fittings wi th prenol ded,
prefabricated, or field fabricated segments of insulation of the sane
materi al and thickness as the manhol e pipe insulation. Provide insulation
with essentially the same thermal characteristics and thickness as the
adj oi ni ng pi pi ng.

2.12.6 Vapor Barrier Coating

Provide insulation with a vapor barrier coating that is water resistant,
appropriately selected for either outdoor or indoor service, colored
white, and has a water vapor perneance of the conpound not exceedi ng 0.05
perm as deterni ned according to Procedure B of ASTM E96/ E96. Provide a
coating that is the nonflammble, fire resistant type conformng to

ASTM E84, NFPA 90A and UL 723 and has a flash point not |ess than 26.7
degrees C 80 degrees F as determined in accordance with ASTM D3278.
Provide a coating that confornms to ASTM C647; excluding the previous fire
resi stant requirenents.

2.12. 7 Fi ni shi ng Cenent

Provide mneral fiber hydraulic-setting thernal insulating cement that
conforns with ASTM C449.

2.12.8 d ass Tape
Provi de tape that conforms to the requirenents of UL 723 and ASTM E84.
2.12.9 Pl ai n Wave, Untreated

Provide with the ends interlocked with the picks to ensure no raveling of
the tape edges. Provide tape that is an average wei ght of 196.7 plus or
m nus 10 percent grans per square neter 5.8 plus or mnus 10 percent
ounces per square yard, and average thickness of 0.1778 plus or m nus
0.0254 nmr 0.007 plus or minus 0.001 inches. Provide with warp ends or

wal es of 17 plus or minus 1 per centineter 42 plus or mnus 2 per inch or
filling picks or courses of 13 plus or minus 1 per centineter 32 plus or
m nus 2 per inch; a mnimm breaking strength of 2679 grans per mr 150
pounds per inch of width; and after heating to 482 degrees C 900 degrees F
for 2 hours, a mninum breaking strength of 714 grans per mr 40 pounds per
i nch of width.

2.12.10 Kni tted, Untreated

Provide with the wales interlocked with the courses to ensure no raveling
of the tape edges. Provide tape that is an average weight of 153 plus or

m nus 10 percent grans per square neter 4.5 plus or mnus 10 percent

ounces per square yard; average thickness of 0.1778 plus or mnus 0.0254 mm
0.007 plus or mnus 0.001 inches; and warp ends/wal es of 6 plus or ninus
per 1 centinmeter 16 plus or mnus 2 per inch. Use material with ninimm
breaki ng strength of 714 grans per mm 40 pounds per inch of w dth and,
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after heating to 482 degrees C 900 degrees F for 2 hours, m ni mum breaking
strength of 375 grans per mr 21 pounds per inch of wi dth.

2.12.11 Di storti on Requirenents

Distortion of the tape when a sanple 610 mr 24 inches in length is spread
across a flat horizontal surface and observed for evidence of distortion
(such as tendency to curl rather than lie flat) is not acceptable. The
wi dth tolerance is plus or mnus 3 mr 1/8 inch.

2.12.12 Open- Weave Tape

Provi de open-weave type tape, used for enbeddi ng between coats of adhesive
or coating materials, that has an average wei ght of | ] kg per square
neter ounce per square yard.

2.13 SUMP PUMPS AND DRAI NERS

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: The application would be for a subnersible
sunmp punp in a manhol e serving an under ground heat

di stribution system Flowrange 1.6 L/s 25 to 50 gpm,
head of 4.5 to 9 TDH 15 to 30 TDH, fluid tenp of 93
degrees C 200 deg F. Wien punp performance is
outside the flow, head or tenperature range
identified herein, materials of construction need to
be validated with a punp supplier and specification
witten whereby nultiple vendors can neet both
performance and material construction as specified.
Del ete this paragraph when positive drainage of the
val ve manhol e i s provided and sunp punps are not
needed. Use of dupl ex sunp punps is encouraged.
Delete text in brackets if a single sunp punp is
speci fi ed.

Provi de one or two sunp punps in valve nanhol es.
Units shoul d di scharge by buried piping to the
nearest stormsewer if possible. \Where not

econom cal to discharge to a storm sewer, punps are
to di scharge above grade. Pl an discharge |ocations
carefully so water will not be discharged over valve
manhol e tops, sidewal ks, etc. Check avail abl e NPSH
versus required NPSH for punp sel ected. Coordinate
power requirenents with electrical designer and
provide tell-tale |ight above ground to indicate
sunmp punp failure. Drawings will show the foll ow ng:
(a) a dedicated circuit; (b) I|ockable switches and
circuit breakers that can both be | ocked ON;, (c)

per manent | abels at key positions indicated on the
drawi ngs so that personnel can understand that the
circuit should be left ON. The | abel rnust be on a
corrosion resistant netal plate and nust read as
fol | ows:

THI'S CIRCU T SUPPLI ES PONER TO THE ELECTRI C SUWP
PUMPS | N THE UNDERGROUND HEAT DI STRI BUTI ON SYSTEM
THIS CIRCU T MUST BE ON AT ALL TI MES; OTHERW SE
EXTENSI VE DAMAGE W LL OCCUR TO THE UNDERGROUND HEAT
DI STRI BUTI ON SYSTEM AND PREMATURE FAI LURE W LL OCCUR
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2.13.1 Sunmp Punps

Provi de a nanufacturer's standard conmercial product that is electrically
driven and subnersible, capable of operating while conmpletely subnerged,
and capabl e of running w thout danage when not subnerged. The punps and
notors nust be capabl e of continuously punping liquids at a tenperature of
93 degrees C 200 degrees F. Provide sunmp punps with permanently
| ubricated bearings, [nonel] [stainless steel] shafts, [bronze] [stainless
steel] [cast iron] inpellers, screened inlets and housi ngs of [bronze]
[stainless steel] [cast iron]. Each sunp punp nust be capable of passing a
10 mr 3/8 inch sphere.

2.13.1.1 Mbt or s

Provide notors with overl oad protection. Provide punp[s] that are
automatically controlled, using control conponents provided by the punp
manuf acturer, by a subnersible switch assenbly with punp wring and
switch suitable for submersion in 93 degrees C 200 degrees F |iquids.|
Provi de dupl ex (one on - one standby) arrangenment with autonatic
alternating | ead-lag controller.] Provide [cord and plug] [hardw red]
notor el ectrical connections.

2.13.1.2 Controls

Provide controls, controllers, water level switches, and electrica
connections suitable for service at 100 percent humidity, at 93 degrees C
200 degrees F tenperature, and occasi onal water subnersion. The sunp
punps autonmatic control switches nust have denonstrated 200,000 cycl es at
93 degrees C 200 degrees F and 100 percent relative hunmdity while totally
subnersed in water at 93 degrees C 200 degrees F

2.13.2 Hi gh Level Al arm I ndicator

Provi de another switch to indicate high water |evel, connected to an
energency warning |ight mounted on or adjacent to the valve nmanhole. Set
this high water level alarmat a |l evel which is bel ow the bottom of any
pi pe in the valve nmanhole. Provide auxiliary contacts in a separate
junction box to permit connection to a [future] Energy Mnitoring and
Control System (EMCS) for nonitoring the operation of each punp notor and
the high water |evel alarm system

2.13.3 Dr ai ners

Provi de automatic type drainers to operate on 862 kPa (gage) 125 psig

st eam supply pressure and actuating when the water |evel rises
sufficiently in the sunp, raising the float opening the steam control
valve to adnit steamto the drainer, resulting in punping the water from
the sunp. Wen the float is |owered by the punping action, it closes the
st eam val ve, stopping the pumping action until the rising water causes the
to float rise again and open the steamvalve, starting the cycle over
again. Provide each drainer with controls to acconplish the above
sequence of operation. Design the automatic float-operated steamvalve to
prevent dead centering under field conditions and to lengthen the life of
the valve seat. Provide the valve with a high grade, renewable
conposition disc and a stainless steel or hard, noncorrosive bronze
renewabl e seat inserted in the valve body with the drainer constructed of
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corrosion-resi stant copper and bronze. Provide piping from manhol e

drai ners that conforns to ASTM A53/ A53l, Weight Cass XS (Extra Strong),
hot - di p gal vani zed steel pipe with ASME B16. 11 or ASME B16. 3, C ass 300,
hot - di p gal vani zed threaded fittings. Provide a steam pressure regul ating
val ve assenbly for manhol e drai ners for operation on steam system above
862 kPa (gage) 125 psig.

2.14 CONCRETE VALVE MANHOLES AND ACCESSORI ES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If the referenced sections are not to be

i ncluded in the project specifications, applicable
par agraphs fromthe referenced sections nust be

i ncorporated into this specification. The designer
is also advised that, for Arny projects, Section
31 00 00 EARTHWORK, and if electrically operated
sunmp punps are installed, either Section 33 71 01
OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON or Secti on
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON, or
appl i cabl e portions of the above specifications,
nmust be included as part of the project
specifications. For Navy jobs, Section 31 00 00
EARTHWORK, and if electrically operated sunp punps
are installed, either Section 33 71 01 OVERHEAD
TRANSM SSI ON AND DI STRI BUTI ON or Section 33 71 02
UNDERGROUND ELECTRI CAL DI STRI BUTI ON, or applicable
portions of the above specifications nmust be

i ncluded as part of the project specifications.

The desi gn of nanhol es including size, reinforcing,
arrangenent, penetrations, equipnment and piping
within the valve manholes is the responsibility of

t he designer. Valve manhol es nmust be designed to
provi de proper venting and drai nage and adequate
room for mai nt enance w thout stepping on or over any
equi pnment. When el ectric sunp punps are used, the
electrical distribution and tie in points nust be
desi gned and shown on the draw ngs.

In nobst cases, valve nmanhol e covers will consist of
open grates. |If manhole top is to be used as part
of a sidewal k and val ve manhole is not deep, a solid
pl ate cover may be used wi t hout special provisions
for manhol e ventilation. These tops nust be
designed to be renoved or opened conpletely during
mai nt enance operations. For |arger and deeper valve
manhol es, raised frane solid plate cover nust be
required.

Edit Section 03 42 13.00 10 PLANT- PRECAST CONCRETE
PRODUCTS FOR BELOW GRADE CONSTRUCTION to require
manhol es be constructed of 27 MPa 4000 psi mini num
conpressive strength concrete.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

2.14.1 Wal | and Fl oor Construction

Provi de manhol e in accordance with Section 03 42 13.00 10 PLANT- PRECAST
CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTI ON.  Construct walls and
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floors of reinforced concrete not |ess than 200 mr 8 inches thick
Construct walls using one nonolithic pour. Extend walls [not |ess than
150 mr 6 inches above grade][flush with finished grade][flush with trench
top] [ ]. Provide floor with an internal sunp; slope the floor in al
directions to the sunp to allow water collection. Provide construction
joints with water stops. Waterproof nmanhol e exterior in accordance with
Section 07 13 53 ELASTOVERI C SHEET WATERPROOFI NG

2.14.2 Manhol e Supported Cover(Ss)

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Indicate in the design the sectiona

requi renents of the cover. Wen used in conjunction
with concrete shallow trenches, set the top of cover
flush with the concrete trench top. Wen used in
conjunction with direct buried conduit systens, set
the top of the cover a mninumof 150 nmr 6 inches
above grade.

I ncl ude the checkered plate cover over the top of
open grates in cold climtes and where trash

accurrul ation is a concern.
B R R

Provi de [a hot-di pped gal vani zed steel open grate] [an 8 mr 5/16 inch
thi ck checker pattern, alumnumsolid plate cover that conforns to

AA H35.1/35.1N | ] cover that is supported by and is flush with the
top of the manhol e walls. Construct cover(s) to be renovabl e and
sectionalized as indicated. Provide hot-di pped gal vani zed structura
steel supports, anchor bolts, nuts, and washers. Provide a cover and
support systemthat can support a load up to[ 7.2 kPa 150 psf] | ].
[Install an 8 mm 5/16 inch thick checker pattern, alumnumsolid plate
cover that conforns to AA H35.1/35.1N on top of the open grating. Attach
the checkered plate to the grating with renmovabl e, gal vani zed stee
fasteners.]

2.14.3 Rai sed Frane Cover(s)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Do not use a raised frane and cover when
connected to a shallow concrete trench system due to
interference issues. A raised frame and cover is
best suited for direct buried conduit type systens.

Indicate in the design the sectional requirenents of

the cover as well as the ventilation opening sizing.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide a rai sed support structure constructed out of hot-dipped

gal vani zed steel that is designed to sit on top of the manhole walls.
Provide an 8 nmr 5/ 16 inch thick checker pattern, alum numsolid plate
cover that conforns to AA H35.1/35.1N. Construct cover(s) to be renpvabl e
and sectionalized as indicated. Provide ventilation openings as indicated
around the entire perineter below the raised top. Provide hot-dipped

gal vani zed steel lifting lugs on the cover.

2.14. 4 Concrete Cover

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: The use of concrete covers is discouraged
unl ess specifically requested by the user or if
speci fic design conditions exist that require them

For ventilation choose the brackets for the dua
goosenecks if a direct buried systemis used.
Choose the brackets for the single gooseneck if a
concrete shall ow trench systemis used.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide a] 150 mr 6 inches] | ] thick cast concrete cover designed to
support loads up to[ 7.2 kPa 150 psf] [ ]. Provide a[ 1220 by 1220 mr
4 by 4 foot alum num access door] [ 762 nm 30 inch dianeter standard cast
i ron nanhole frame and renovabl e cover] [ 900 by 900 nmr 36 by 36 inch

wat erti ght, hinged steel cover not less than 13 mr 1/2 inch thick] in the
concrete top. [Provide two 150 mr 6 inch goosenecks; term nate one
gooseneck inside the manhole within 600 mr 2 feet of the manhole's fl oor
term nate the other gooseneck inside the nmanhol e just bel ow t he manhol e
top.] [Provide a single 150 mr 6 inch gooseneck pipe to allow heat/steam
to exit the valve manhole; install the gooseneck off to one side of the
val ve manhol e concrete top to mininmze pedestrian traffic interference.
Term nat e gooseneck within 600 mr 2 feet above finished grade.]

.14.5 Ladder s

Provi de steel valve manhol e | adders, with nonslip surfaces, and consisting
of uprights with steps or rungs. fabricate |adders with two stringers a
mnimur 9.5 mr 3/8 inch thick and 64 mr 2-1/2 inches wi de, and rungs not
be Il ess than 406.4 mr 16 inches in width, 19.1 mr 3/4 inch dianeter
spaced 304.8 mr 12 inches apart. Anchor the |adders to the wall by neans
of steel inserts spaced not nore than 2 m 6 feet apart vertically, and
install to provide at least 150 nm 6 i nches of space between the wall and
rungs. Galvanize |adders and inserts after fabrication in confornmance
with ASTM A123/ A123\.

.14.6 Pi pe Sl eeves

Provi de zinc-coated steel pipe, conformng to ASTM A53/ A53l, Schedul e 40
or standard weight. Install so there is no electrical continuity between
t he pi pe sleeve and the pipe casing.

.14.6.1 Pi pe Sl eeves Through Val ve Manhol e Cover

Provi de insulation continuously through sl eeves and provide al um num
jacket over the insulation. Provide smooth sheet 0.4064 mr 0.016 inch
nom nal thickness al um num jacket conformng to ASTM B209Nv ASTM B209.
VWere penetrations in valve manhol e tops are required, insulate piping and
seal with waterproof coating up to a point flush with the top of the
flashing and the end of the insulation. Butt insulation exposed to the
weat her tightly against the flashing and val ve nanhol e insul ati on, and
extend the al um num jacket required for piping exposed to the weather 50 mm
2 inches beyond the insulation to forma counterflashing. Flash and
counterflash val ve manhol e penetrati ons and apply waterproof coating
conform ng to ASTM D2822/ D2822N, Type |

.14.6.2 Pi pe Sl eeves for Conduit Penetrations

Provi de a nodul ar nechani cal type sealing assenbly between the val ve
manhol e pi pe sleeve and the [conduit casing] [or] [uninsulated chilled
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2.

wat er pipe]. The nechanical seal consists of interlocking elastoneric

i nks shaped to continuously fill the annular space between the [casing]
[or] [uninsulated chilled water pipe] and sleeve. The Iink material is a
synthetic el astoneric capable of wthstanding | ong term exposure at 205
degrees C 400 degrees F without deterioration. Attach the links to each
other with corrosion resistant steel bolts, nuts and pressure plates. The
link, bolts, nuts and pressure plates nust be the product of single

manuf acturer and furni shed as the product of single nmanufacturer as a
package or kit.

.14.7 Pi pe Supports

Provi de pipe supports in accordance with M5SS SP-58. Galvanize all pipe
supports, including structural cross support nembers, in accordance with
Section 08 31 00 ACCESS DOORS AND PANELS. Chains, straps, or single point
supports are not all owed.

15 EXPANSI ON JO NTS

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: Expansion joints generally will not be used
in the design of the piping layout. |If no other
nmethod is available to handl e the expansi on probl em
in a specific location, the design |layout using an
expansion joint at a specific |ocation nmust be
justified by a design anal ysis and approved in the
pl anni ng phase of the piping | ayout, prior to

i ncl udi ng expansion joints in the specifications.
Col d spring (pipe expansion) will be shown on the
drawi ngs. Sizing of expansion | oops and bends will
not be based on cold spring.

I f expansion joints or ball joints are required, the
| ocations will be indicated on the draw ngs. Since
expansi on joints are high maintenance itens, they
nmust be located in a readily accessible |location
Type | and Ill slip joint, packed expansion joints
are adjustable gland type and require continuing

mai nt enance to contain | eakage and are now

manuf actured by only one conpany maki ng them
proprietary. For these reasons, these types are not
speci fi ed.

Coordi nate this paragraph with paragraph PIPING in
PART 3; renove this whol e paragraph or subparagraphs

not required in the project.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Submit nanufacturer's descriptive data and technical literature,
performance charts, catalog cuts and installation instructions.

[2.15.1 Qui ded Slip Tube

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Expansion joints nust provide for either
single or double slip of the connected pipes, as
required or indicated, and for not |less than the
traverse indicated. The joints nust be designed for
hot water working pressure in accordance with
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appl i cabl e requirements of EJMA-01 and ASME B3l1. 1.
This joint is designed for packing injection under

full line pressure.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Internal l y-externally guided type, injected seniplastic type packing, with
service outlets. Construct joints for mni mumworking pressure of ASME
Class 150. Provide single or double slip tube type as indicated. Provide
flanged or buttwel ding end connections as indicated.

1[2.15.2 Fl exi bl e Bal

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: The ball joint will be designed for packing

injection under full line pressure to contain

| eakage. Balls and sockets will be of equival ent
material as the adjoining pipeline. The exterior
spherical surface of carbon steel balls will be

plated with 0.051 nr 2 mils of hard chronme in
accordance with ASTM B650. The ball type joints

wi || be designed and constructed in accordance with
ASME B31.1 and Section VIII, Boiler and Pressure
Vessel Code, where applicable. Flanges where
required will conformto ASME B16.5. Gaskets and
conpression seals will be conpatible with the

servi ce intended.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provi de chrom um pl ated steel balls capable of 360-degree rotation plus
15-degree angul ar flex novenent. Provide pressure nol ded conposition
gaskets designed for continuous operation tenperature of 274 degrees C 525
degrees F. Construct joints for ninimum working pressure of ASME O ass
150. Provide flanged or buttwel ding end connections as indicated.

1[2.15.3 Bel | ows- Type

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: Bellows type joints nmust be flexible, guided
expansion joints. The expansion element will be
stabilized corrosion resistant steel. Bellows type
expansion joints will conformto the applicable
requi renents of EJMA-01 and ASME B31.1 with interna
liners. The joints will be designed for the working
tenperature and pressure suitable for the
application but will not be I ess than 1034 kPa 150

psi g.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Type 304 stainless steel corrugated bellows, reinforced with rings,

i nternal sleeves, and external protective covers, designed to wthstand
10, 000 cycles over a 20 year period and a m ni num wor ki ng pressure of ASME
Cass 150. Provide Iimt stops to limt total nmovenent in both
directions. Cold set the joints to conpensate for tenperature at time of
installation. Provide single or double bellows expansion joint as

i ndicated. Provide first pipe alignnent guide no nore than four pipe

di ameters fromthe expansion joint; provide second pipe alignnent guide no
nore than 14 pipe dianeters fromthe first guide. Provide flanged or

but t wel di ng end connections as indicat ed.
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12.16 M SCELLANEQUS METAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I ncl ude m scel |l aneous netals |ocated in
trenches or val ve manholes in Section 08 31 00
ACCESS DOORS AND PANELS.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Conform m scel | aneous netal, not otherw se specified, to Section 08 31 00
ACCESS DOORS AND PANELS. Hot-dip gal vani ze m scel | aneous netal bolted

t oget her, shop wel ded, or assenbled in the field, and pipe supports,

i ncludi ng structural cross support menbers and anchors, in accordance with
Section 08 31 00 ACCESS DOORS AND PANELS.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng the work.

3.2 SITE WORK
3.2.1 Excavati on, Trenching, and Backfilling

Excavate, trench, and backfill the valve manhol es as indicated and in
accordance with Section 31 00 00 EARTHWORK.

3.2.2 El ectric Work

Provide any wiring required for the operation of the equi pnment specified,
but not indicated on the electrical drawi ngs or under this section, in
accordance with Sections 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON
and Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

3.2.3 Pai nti ng

Clean the heat affected zone of field welded gal vani zed surfaces and ot her
gal vani zed surfaces damaged during installation in conpliance with

SSPC SP 10/ NACE No. 2, and paint in accordance with Section 09 90 00

PAI NTS AND COATINGS. Cean steel and iron appurtenances, piping, and
supports in conpliance with SSPC SP 10/ NACE No. 2, and paint in accordance
with SSPC Paint 16.

3.3 Pl PI NG

3.3.1 Cener a

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Delete provisions in brackets and all other
references to threaded connections for high
t emperature water systens.

| f expansion joints are required, coordinate this
par agraph wi th paragraph EXPANSI ON JO NTS i n PART 2.

For CGuided Slip Tube expansion joints the end
connections will be flanged or bevel ed for welding
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as indicated. Joint nust be provided with an anchor
base where required or indicated. Were adjoining
pi pe is carbon steel, the sliding slip nust be

seam ess steel plated with a m ni mumof 0.051 mr 2
mls of hard chrome in accordance with ASTM B650.
Al'l joint conmponents nust be fabricated from
material equal to that of the pipeline. Initia
setting nust be made in accordance with the

manuf acturer's recommendati ons to conpensate for
anbient tenperature at tine of installation. Pipe
al i gnment gui des nust be installed as recommended by
the joint manufacturer, but in any case nust not be
nore than 1.5 m 5 feet from expansion joint except
that in lines 100 mm 4 inches or smaller, guides

will be installed not nmore than 600 mr 2 feet from
the joint. Service outlets will be provided where

i ndi cat ed.

Flexi ble ball joints will be constructed of alloys
as appropriate for the service intended. Joint ends
will be threaded (to 50 nr 2 inches only), grooved,

fl anged or bevel ed for wel ding as indicated or
requi red, and nust be capabl e of absorbing a m ni num
of 15-degree angul ar flex and 360-degree rotation

For Bell ows-Type joints, guiding of piping on both
sides of expansion joint will be in accordance with
t he published recommendati ons of the manufacturer of
the expansion joint. Wen a joint is installed
within four pipe dianeters of an anchor, only one

si de needs gui di ng.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Use steel piping and insulate in valve manholes. Protect insulation with
[an al um num [a gal vanized steel] jacket [, except for chilled water
lines where indicated not to be insulated.] Cut pipe to neasurenents
established at the site and work into place w thout springing or forcing.
Clear all openings and equi pnent, and avoid cutting or other weakening of
structural nenmbers to facilitate piping installation. Renove burrs from
ends of pipe by reaming. Install to permt free expansion and contraction
wi t hout damage to joints or hangers and in accordance with ASVE B31.1. Do
not attach supports, anchors, or stays where either expansion or the

wei ght of the pipe could cause danage to permanent construction. The

net hod of attachi ng supports nmust not interfere with the operation of the
cat hodi c protection system

. 3.2 Wl ded Joints

Weld all pipe joints for piping in valve manhol es[, except joints at
traps, strainers, and at valves and piping 19 nr 3/4 inch and small er

whi ch may be threaded]. Conformwelding to the requirenents specified in
par agr aph WELDI NG

.3.3 Fl anged and Threaded Joints

.3.3.1 Fl anged Joints

[Fl anged joints are permitted for dielectric isolation only. ]Construct
flanged joints to be faced true, provided with gaskets, and made perfectly
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square and tight. Use flanged joints only for electrical isolation and in
ot her special cases where connected equi pnent is available with only
flanged joints, or when specifically indicated. Provide electrically

i solated flange joints at all connections to or fromthe heat distribution
system and between dissimlar netals.

.3.3.2 Thr eaded Joints

Apply graphite or inert filler and oil, graphite compound, or

pol ytetrafl uoroethyl ene tape to the nale threads only. Provide unions at
all screwed val ves, strainers and connections to equi pnent 19 mr 3/4 inch
and snaller. Use dielectric unions at connections of dissinmlar metals in
19 mr 3/4 inch and snmaller piping. Wen used on H gh Tenperature Water
Systens, seal weld threaded joints.

.3.4 Reduci ng Fittings
.3.4.1 Hori zontal Water Heating Lines

Provi de eccentric reducers for all pipe size changes. Provide eccentric
type reducing fittings to maintain the tops of adjoining pipes at the sane
| evel .

.3.4.2 Hori zontal St eam Li nes

Provi de eccentric reducers for all pipe size changes. Provide eccentric
type reducing fittings to maintain the bottons of adjoining pipes at the
same | evel

.3.5 Branch Connecti ons

Branch off top of nains as indicated providing unrestricted circul ation,
elimnation of air pockets, and permtting the conplete drainage of the
system Branch connections may be nade with either welding tees or forged
branch outlet fittings. |If branch outlet fittings are used, provide
forged fittings no larger than two nom nal pipe sizes smaller than the
main run. Reinforce branch outlet fittings to withstand external strains
and designed to withstand full pipe bursting strength.

.3.6 Pi pe Supports in Valve Manhol es

Securely support horizontal and vertical runs of pipe in valve nmanhol es.

3.4 VELDI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If the need exists for nore stringent pipe
wel di ng requirements, delete the sentences in the
first set of brackets.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

[Wel d pipe in accordance with qualified procedures, using performance
qualified wel ders and wel di ng operators. Procedures and wel ders must be
qualified in accordance with ASME BPVC SEC | X. Wl di ng procedures
qualified by others, and wel ders and wel di ng operators qualified by

anot her enpl oyer nay be accepted as permitted by ASVE B31.1. Notify the
Contracting O ficer 24 hours in advance of tests and performthe tests at
the work site. The welder or welding operator rmust apply his assigned
synmbol near each weld he makes as a permanent record.] [Perform welding
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and nondestructive testing procedures for piping as specified in Section |
40 05 13.96] [40 17 26.00 20] VELDI NG PROCCESS PIPING] Weld structura
nmenbers in accordance with Section 05 05 23.16 STRUCTURAL VELDI NG

.5 COATI NGS

Prepare the steel piping surface by abrasive blasting to the near-white
netal grade in conformance with SSPC SP 10/ NACE No. 2. Wthin eight hours
of blasting, or prior to any condensation of noisture or other surface
deterioration whi chever occurs first, coat all surfaces with an organic
zinc primer conformng to SSPC Paint 29 Type Il. Spray apply the priner
to a mininumthickness at any point of 0.10 mm 4 nmils. Allow the priner
to cure according to the manufacturer’s recomendati ons prior to
overcoating with the thernal barrier coating. Provide thernal barrier
coating having filmform ng properties, an adhesion value of 5 when tested
according to ASTM D3359 and a m ni mum thermal conductivity of 0.100 WnrK
0.058 Btu/hrefte°F. Spray apply the thermal barrier coating in accordance
wi th manufacturers recomendati ons to a m ni mumthickness at any point of
1.3 nr 50 nils.

.6 I NSULATI ON

Install insulation so that it is not danaged by pi pe expansi on or
contraction. Keep insulation drybefore, during, and after installation
Groove insulation installed over welds to assure a snug fit. Hold
insulation in place with stainless steel straps. Install a mninmmof 2
bands on each individual |ength of insulation, wth maxi mum spaci ng not
exceedi ng 450 mr 18 inch centers.

.6.1 Install ation

Install material in accordance with published installation instructions of
the manufacturer. Do not apply insulation materials until piping tests
are conplete. Prior to application, thoroughly clean surfaces of

noi sture, grease, dirt, rust, and scal e; paint where required.

.6.2 I nsul ation on Pipes Passing Through Sl eeves

Provi de continuous insul ation, as required by paragraph Pl PE SLEEVES
THROUGH VALVE MANHOLE COVER. Provide al um num jackets over the

i nsul ati on. \Wen penetrating val ve nmanhol e walls, extend al um num j acket
not less than 50 mr 2 inches beyond the sl eeve on each side of the wal

and secure with an al um num band on each side of the wall. Were flashing
is provided, secure the jacket with not |ess than one band | ocated not
nmore than 25 nmr 1 inch fromthe end of the jacket. Wen penetrating valve
manhol e tops, insulate pipe as required for val ve manhol e service.

.6.3 Covering of Insulation in Valve Manhol es

Cover insulation for pipe, flanges, valves, and fittings with [al um nunj
[ gal vani zed steel] jackets.

.6.4 I nsul ation of Piping Accessories in Valve Manhol es

I nsul ate flanges, couplings, unions, valves, fittings, and other pipe
accessories, unless otherw se indicated, with renovabl e and reusabl e
factory prenol ded, prefabricated, or field fabricated insulation. Provide
[al umi nun] [gal vani zed steel] sheet over insulation nanhol es and neatly
term nate for accessories that are not to be insul ated.
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3.

.6.6

6.5 Insulation Sealing for Chilled Water Systens

Seal the ends of insulation with vapor barrier, caul k penetrations and
apply caulking to parting |ine between equi prent and renovabl e section

i nsul ation. Upon conpletion of installation of the insulation, including
renovabl e sections, apply two coats of vapor barrier coating with a |ayer
of glass cloth enbedded between the coats, providing a total dry

t hi ckness of the finish of 1.6 mr 1/16 inch while maintaining renpvability
of the sections as designed. Apply coating to flanges, unions, valves,
anchors, fittings and accessories, all termnations, and all insulation
not protected by factory vapor barrier jackets or PVC fitting covers.
Overlap tape seans 25 mr 1 inch. Extend the coating out onto the

adj oining pipe insulation 50 mr 2 inches. Taper insulation termnations
to unions at a 45-degree angle.

I nsul ati on Thi ckness

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Delete inapplicable colunmms in Tables 1 and 2.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de the m ni mum thickness of insulation for [the heat distribution
system [and] [condensate return systen] [each section of pipe] in
accordance with Tables 1 and 2.

TABLE 1
M ni mum Pi pe I nsul ation Thickness (In nm) (In inches)
For steam (110 to 2,800 kPa (gage)) (16 to 408 psig) and H gh Tenperature Hot \Water
Supply and Return (120 to 230 degrees C) (250 to 450 degrees F)

Nom nal Pi pe MPT- PC Delta Thernp- 12 Super |Foangl ass
Di aneter (nm MPT- PF Cal tenp
(i nches)
25 1.0 50 2.0 63 2.5 100 4.0 115 4.5
40 1.5 50 2.0 63 2.5 100 4.0 115 4.5
50 2.0 65 2.5 85 3.5 110 4.5 125 5.0
65 2.5 65 2.5 85 3.5 110 4.5 125 5.0
80 3.0 75 3.0 100 4.0 125 5.0 150 6.0
100 4.0 75 3.0 100 4.0 125 5.0 150 6.0
125 5.0 75 3.0 100 4.0 125 5.0 150 6.0
150 6.0 85 3.5 110 4.5 135 5.5 150 6.0
200 8.0 85 3.5 110 4.5 135 5.5 150 6.0
250 10.0 100 4.0 125 5.0 150 6.0 165 6.5
300 12.0 100 4.0 125 5.0 150 6.0 165 6.5
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TABLE 1
M ni mum Pi pe I nsul ation Thickness (In m) (In inches)
For steam (110 to 2,800 kPa (gage)) (16 to 408 psig) and Hi gh Tenperature Hot \Water
Supply and Return (120 to 230 degrees C) (250 to 450 degrees F)
350 14.0 100 4.0 125 5.0 150 6.0 165 6.5
400 16.0 100 4.0 125 5.0 150 6.0 165 6.5
450 18.0 100 4.0 125 5.0 150 6.0 165 6.5
TABLE 2
M ni mum Pi pe I nsul ation Thickness (In m) (In inches)
For Low Pressure Steam (less than 110 kPa (gage) 16 psig), Condensate Return and Low
Tenperature Hot Water (less than 120 degrees C 250 degrees F)
Nom nal Pi pe MPT- PC Delta Thernp- 12 Super |Foangl ass
Di aneter (nm MPT- PF Cal tenp
(i nches)
25 1.0 40 1.5 50 2.0 80 3.0 80 3.0
40 1.5 40 1.5 50 2.0 80 3.0 80 3.0
50 2.0 40 1.5 50 2.0 80 3.0 80 3.0
65 2.5 40 1.5 50 2.0 80 3.0 80 3.0
80 3.0 50 2.0 65 2.5 85 3.5 85 3.5
100 4.0 50 2.0 65 2.5 85 3.5 85 3.5
125 5.0 50 2.0 65 2.5 85 3.5 85 3.5
150 6.0 65 2.5 80 3.0 110 4.5 110 4.5
200 8.0 65 2.5 80 3.0 110 4.5 110 4.5
250 10.0 80 3.0 100 4.0 125 5.0 125 5.0
300 12.0 80 3.0 100 4.0 125 5.0 125 5.0
350 14.0 80 3.0 100 4.0 125 5.0 125 5.0
400 16.0 80 3.0 100 4.0 125 5.0 125 5.0
450 18.0 80 3.0 100 4.0 125 5.0 125 5.0

7 VALVE MANHCOLES AND ACCESSORI ES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE:

concrete reinforcing,

si ze,

Provi de design details on draw ngs of
di nensi ons of val ve

manhol e, piping arrangenents, type of renovable
cover, valve manhol e penetrations, pipe and
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equi pment supports, etc.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

7.1 Pi pi ng and Equi prent in Val ve Manhol es

Provi de easy access in val ve manhol es wi t hout stepping on piping or

equi prent, and al |l ow sufficient working area for naintenance work. Refer
to drawi ngs of piping and equi prent in valve nanholes for installation and
support details. Install all globe, angle and gate valves with the stens
hori zontal or above.

Submit Data Package 2 as related to all equipnment provided for the project
in accordance with Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

Detail in the operation manuals the step-by-step procedures required for
equi prent startup, operation, and shutdown. Include in the operation
manual s the manufacturer's name, nodel nunber, parts list, and brief
description of all equiprment and their basic operating features. List in
t he mai ntenance manual s routi ne nmai ntenance procedures, possible

br eakdowns and repairs, and troubl eshooting guides. Include in the

mai nt enance manual s pi pi ng and equi pnent | ayout and sinplified wiring and
control diagrams indicating |ocation of electrical components with

term nal s designated for wiring, as installed.

. 7.2 Sunp Punps Installation

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: Coordi nate this paragraph with the specified
requi renents in paragraph SUWP PUWPS.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Install sunp punps as indicated, with all electrical connections hard
wired.[ Connect nonitoring of each punp nmotor and the high water alarmto
the Energy Mnitoring and Control System (EMCS). Coordinate el ectri cal
requi renents of EMCS with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM .
Provi de dedi cated electrical circuits to the sunp punps. Provide al
circuit breakers and switches in the electrical power distribution to the
sunp punps with the capability of being |ocked in the "ON' position to be
signed as follows. Stanp the words for the sign on a corrosion resistant
netal plate with letters 10 mr 3/8 inch high, and affix the plate
permanently near the switch or circuit breaker

THIS CIRCU T SUPPLI ES PONER TO THE ELECTRI C SUVMP PUMPS | N THE UNDERGROUND
DI STRIBUTI ON SYSTEM THI'S CIRCU T MJST BE "ON' AT ALL TIMES; OTHERW SE
EXTENSI VE DAVAGE W LL OCCUR TO THE UNDERGROUND HEAT DI STRI BUTI ON SYSTEM
AND PREMATURE FAI LURE W LL OCCUR

. 8 TESTS

Performtests of piping in the val ve manhol es as part of the testing of
the direct buried conduit system Ilinclude the piping in the valve
manhol e in these tests and performin accordance with the system
supplier's Approved Brochure or the contract specifications.

-- End of Section --
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