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1. SOLICITATION NO. W912DQ-04-B-0010 is amended as follows:
a. SPECIFICATIONS:

(1) Revised Sections: The following sections are deleted and replaced with revised sections. A copy of
each revised section accompanies this amendment.

01500A Temporary Construction Facilities

11310A Pumps; Sewage and Sludge

15200A Pipelines, Liquid Process Piping

16261N Variable Frequency Drive Systems Under 600 Volts
(2) Narrative Change:

BIDDING REQUIREMENTS, CONTRACT FORMS AND CONTRACT DOCUMENTS: BID SCHEDULE:
In Item No. 0001, the Estimated Quantity is changed from “2,800“ to “2,500” Tons.
b. DRAWINGS:

(1) Revised Drawings: The following drawings are deleted and replaced with revised drawings of the

same number. The revised drawings are dated 9 July 2004. A copy of each revised drawing
accompanies this amendment.

Cu301 36" Water Line Plan and Profile

SB101 Base Plan and Upper Plan

S-201 Pump Station Elevations

S-202 Pump Station Elevations

S-502 Pump Station Sections and Details
M-101 Mechanical Plan View: Pump Well
M-102 Mechanical Plan View: Misc. Equipment
M-201 Mechanical Sections

M-202 Mechanical Sections: Compressed Air
M-601 Mechanical Schedule

M-602 Mechanical Schematic: Compressed Air
MS101 Mechanical Site Plan Pump Station Well
EP101 Electrical Power Plan

EP601 Electrical One Line Diagram Panelboard and Feeder Schedule

2. LIST OF QUESTIONS FROM PROSPECTIVE BIDDERS: Questions / Answers that were submitted at
the Pre-Bid Meeting and during the Advertising Period are provided for clarification. A copy of the
Questions / Answers accompanies this amendment.

3. For convenience, on the revised specification pages, essential changes from the previous issue have
been emphasized as follows, however, all portions of the revised specification pages shall apply whether
or not changes have been indicated:

Changes within a paragraph are underlined.

New words or sentences, within a paragraph, are underlined.

Paragraphs, containing a word or sentence that was deleted, are underlined.

When an entire paragraph was deleted, the word “Deleted” is underlined and inserted after the
paragraph number.
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4. Bidders are required to acknowledge receipt of this amendment on the Bid Form, in the space

provided, or by separate letter or telegram prior to receipt of bids. Failure to acknowledge all
amendments may cause rejection of the bid.

5. Bids will be received until 2:00 p.m. local time at place of receipt of offers, 20 July 2004 in Room 757,
Federal Building, 601 E. 12th Street, Kansas City, Missouri 64106-2896.

3 Encls
1. Spec pages as listed
2. Drawings as listed
3. Questions from Prospective Bidders

3-AMDT. 0001
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SECTI ON 01500A

TEMPORARY CONSTRUCTI ON FACI LI TI ES
02/ 97

PART 1  GENERAL

1

1

1

1

1 GENERAL REQUI REMENTS
1.1 Site Pl an

The Contractor shall prepare a site plan indicating the proposed |ocation and

di nensions of any area to be fenced and used by the Contractor, the nunber of
trailers to be used, avenues of ingress/egress to the fenced area and details of
the fence installation. Any areas which may have to be graveled to prevent the
tracking of nud shall also be identified. The Contractor shall also indicate if
the use of a supplenental or other staging area is desired.

2 BULLETI N BOARD, PRQJECT SI GN, AND PRQIECT SAFETY SI GN
2.1 Bul | etin Board

I mredi at el y upon begi nning of work, the Contractor shall provide a weat herproof

gl ass-covered bulletin board not |ess than 36 by 48 inches in size for displaying
t he Equal Enpl oynent Qpportunity poster, a copy of the wage decision contained in
the contract, Wage Rate Infornmation poster, and other infornmation approved by the
Contracting Officer. The bulletin board shall be l|ocated at the project site in
a conspi cuous place easily accessible to all enployees, as approved by the
Contracting O ficer. Legible copies of the aforenenti oned data shall be

di splayed until work is conpleted. Upon conpletion of work the bulletin board
shall be renoved by and remain the property of the Contractor

.2.2 Project and Safety Signs

The requirements for the signs and their content shall be as shown on the

drawi ngs attached to this section. The signs shall be erected within 15 days
after receipt of the notice to proceed. The data required by the safety sign
shall be corrected daily, with light colored netallic or non-netallic nunerals.
Upon conpl etion of the project, the signs shall be renpved fromthe site

.3 HAUL ROADS AND BARRI CADES

.3.1 Haul Roads

The Contractor shall, at its own expense, construct access and haul roads
necessary for proper prosecution of the work under this contract. Haul roads
shall be constructed with suitable grades and wi dths; sharp curves, blind
corners, and dangerous cross traffic shall be avoided. The Contractor shal
provi de necessary lighting, signs, barricades, and distinctive markings for the
saf e novenent of traffic. The nethod of dust control, although optional, shal
be adequate to ensure safe operation at all times. Location, grade, w dth, and
al i gnnent of construction and haul ing roads shall be subject to approval by the
Contracting Officer. Lighting shall be adequate to assure full and clear
visibility for full width of haul road and work areas during any ni ght work
operations. Upon conpletion of the work, haul roads designated by the
Contracting O ficer shall be renoved

.3.2 Barri cades

The Contractor shall erect and naintain tenporary barricades to limt public
access to hazardous areas. Such barricades shall be required whenever safe
public access is prevented by construction activities or as otherw se necessary
to ensure the safety of both pedestrian and vehicular traffic. Barricades shal
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be securely placed, clearly visible with adequate illum nation to provide
sufficient visual warning of the hazard during both day and night.

.4 GOVERNMENT FI ELD OFFI CE
4.1 Resi dent Engineer's Ofice

The Contractor shall provide the Governnent Resident Engineer with an office
approxi mately 200 square feet in floor area, |ocated where directed and providing
space heat, electric light and power. The Contractor shall furnish bottled
drinking water, thernostatically controlled space heat, ventiliation and air
conditioning, electric light (suitable for an office environnent), sufficient
power and two phone lines. The Contractor is also responsible for the first
$75.00 per nonth of |ong distance tel ephone charges fromthe tel ephone or fax
machi ne inside the Corps trailer in addition to the normal nonthly tel ephone
charges. The Contractor is also responsible for installation of and paynent for
all utilities consunmed by the Corps trailer. The office should also contain two
desks, two office desk chairs, tow four drawer |ockable |legal size file cabinets,

one tel ephone, one plain paper fax nachine, and one table |arge enough to
acconodate full scale drawings. The steps and | anding at the doors shall be well

built and substantial. The Corps trailer will be |located inside the fenced area
near the maintenance buildling. The Contractor shall also provide a Port-A- Pot
for the use of the Governnment and shall clean maintain it weekly A mail slot in
the door or a | ockable mail box nounted on the surface of the door shall be
provi ded. At conpletion of the project, the office and Port-A-Pot shall remain
the property of the Contractor and shall be renoved fromthe site

.4.2 Trailer-Type Mbile Ofice

The Contractor may, at its option, furnish and maintain a trailer-type nobile

of fice acceptable to the Contracting Oficer and providing as a mni mumthe
facilities specified above. The trailer shall be securely anchored to the ground
at all four corners to guard against nmovement during high w nds.

.5  CLEANUP

Construction debris, waste materials, packaging material and the |ike shall be
renoved fromthe work site daily. Any dirt or mud which is tracked onto paved or
surfaced roadways shall be cleaned away. Materials resulting fromdenolition
activities which are sal vageabl e shall be stored within the fenced area descri bed
above or at the supplemental storage area. Stored material not in trailers

whet her new or sal vaged, shall be neatly stacked when stored

.6 RESTORATI ON OF STORAGE AREA

Upon conpl etion of the project and after renoval of trailers, materials, and

equi prent fromw thin the fenced area, the fence shall be renmoved and will becone
the property of the Contractor. Areas used by the Contractor for the storage of
equi pnent or material, or other use, shall be restored to the original or better
condition. Gavel used to traverse grassed areas shall be renoved and the area
restored to its original condition, including top soil and seeding as necessary.

-- End of Section --

01500A- 2
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SECTI ON 11310A

PUVPS; SEWAGE AND SLUDGE
11/ 90

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMR)

ABMA 9 (1990; R 2000) Load Ratings and Fatigue
Life for Ball Bearings

ABMVA 11 (1990; R 1999) Load Ratings and Fatigue
Life for Roller Bearings

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

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASME | NTERNATI ONAL ( ASME)

ASME B40.1 (1991) Gauges - Pressure Indicating Dial
Type - Elastic El enment

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA I CS 1 (1993) Industrial Controls and Systens

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Mtors
and Generators

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

NFPA 70 (1999) National Electrical Code

.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Equi prent Installation; G DF

Drawi ngs contai ning conplete wiring and schematic di agrans and
any other details required to denonstrate that the system has been
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coordi nated and will properly function as a unit. Draw ngs shal
show proposed | ayout and anchorage of equi pnent and appurtenances,
and equi pnent relationship to other parts of the work including

cl earances for maintenance and operation

SD- 03 Product Data
Sewage and Sl udge Punp System G DF

Punp characteristic curves showi ng capacity in gpm net positive
suction head (NPSH), head, efficiency, and punping horsepower from
0 gpmto 110 percent. A conplete list of equipnment and materi al
i ncl udi ng manufacturer's descriptive data and technica
literature, perfornance charts and curves, catalog cuts, and
installation instructions.

Spare Parts; G DF

Spare parts data for each different itemof material and
equi prent specified, after approval of the related submttals, and
not later than two nonths prior to the date of beneficial
occupancy. The data shall include a complete list of parts and
supplies. This conplete list of parts and supplies shall be shown
in the O & Mmanual. Provide one set of nechanical seals and one
set of Orings and gaskets.

Sewage and Sl udge Punp System G DF
Di agrams, instructions, and other sheets proposed for posting.
SD- 06 Test Reports
Field Testing and Adjusting Equi pnent; G DF

Performance test reports in booklet formshowing all field tests
perfornmed to adjust each conmponent and all field tests perforned
to prove conpliance with the specified perfornmance criteria, upon
conpletion and testing of the installed system Each test report
shall indicate the final position of controls.

SD- 06 Factory Wtness Test
Factory Wtness Test; G DF

A factory witness test by the Onwer's Engi neer shall be provided.
Al results of the factory witness test shall be submtted.

SD-10 Operation and Mai ntenance Data
Sewage and Sl udge Punp System G DF

Si x copies of operation and six copies of maintenance nanual s
for the equi pment furnished. One conmplete set prior to
performance testing and the remai nder upon acceptance. Qperation
manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operation manuals shal
i ncl ude the manufacturer's nanme, nmodel nunber, parts list, and
brief description of all equiprment and their basic operating
features. Maintenance manual s shall |ist routine maintenance
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procedures, possible breakdowns and repairs, and troubl eshooting
gui des. Mai ntenance nanual s shall include piping and equi pnent

l ayout and sinplified wiring and control diagrans of the system as
installed. Manuals shall be approved prior to the field training
course. Spare parts list shall be included in the O & M nanual

3 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be stored with

protection fromthe weat her, excessive hum dity and excessive tenperature

variation; and dirt, dust, or other contam nants.

4 FI ELD MEASUREMENTS

The Contractor shall beconme fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

PART 2 PRODUCTS

2.

1 GENERAL MATERI AL AND EQUI PMENT REQUI REMENTS

Mat eri al s and equi prent shall be the standard products of a nmanufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |east 10 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site. Punp casings shall be constructed of cast iron of
uniformaquality and free from bl ow holes, porosity, hard spots, shrinkage
defects, cracks, and other injurious defects. |Inpellers shall be cast iron
unl ess ot herwi se specified for rotors.

.11 Nanepl at es

Each maj or item of equi pment shall have the manufacturer's nanme, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the item of equipnent.

1.2 Equi pnrent Guar ds

Belts, pulleys, chains, gears, projecting setscrews, keys, and ot her
rotating parts so |located that any person nmay cone in close proximty
thereto shall be encl osed or guarded.

.1.3 El ectric Mdtors

Mot ors shall conformto NENVA MG 1.

.1.4 Mot or Control s

Controls shall conformto NEMA ICS 1. Mdtor shall have Cass F insulation
NEMA B. Refer to electrical specification 16415 for additional notor
requi remmts.

.1.5 Bolts, Nuts, Anchors, and Washers

Bolts, nuts, anchors, and washers shall be corrosion resisting steel
gal vani zed in accordance with ASTM A 153/ A 153M  Stainl ess steel cap
screws shall conformto ASTM A 276, Type 316 Ti. 305 and 316 stainless
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steel fastners are acceptable.

.1.6 Pressure Gauges

Di aphram pressure gauge shall be provided on the di scharge side of punps.
Gauges shall conply with ASME B40.1. Gauge ranges shall be as appropriate
for the particular installation. Gauges shall be a mnimum 3 inch dial

1.7 Seal Water Systens

.1.7.1 Fl oat Val ve

The float valve shall be nmounted on the punpwell to maintain a water |evel
to prevent cavitation.

.1.7.2 Auxi | i ary Equi prent
Auxi liary equiprment required to conplete the systemshall be as indicated
and shall include the necessary piping, valving, pressure gauges, pressure
regul ators, pressure swtches, solenoid valves, strainers, and accessori es.
Provi de a nmagneter type flow nmeasuring device for each of the two punps.
Refer to punp sequence of operation on the drawi ngs for for additional flow
neasuring requiremnments.
.1.7.3 Control s
Each punp shall have the foll ow ng sensors:

a. Mtor thermal sw tches

b. Mbisture sensor nmounted in the stator housing

c. Afloat switch mounted in a normally dry chanber to detect sea
| eakage

d. Lower bearing tenperature

.1.7.4 System Characteristics

.2  SUBMERSI BLE CENTRI FUGAL PUMPS

Subrersi bl e centrifugal punps shall be electric, subnersible type punps
with closed nonclog inpellers designed to punmp solids up to 5 1/4 inches
in diameter and shall be capable of w thstandi ng subnergence as required
for the particular installation. The punps shall be designed to operate on
a guide/rail/wire system

2.1 Punp Characteristics

Punp nunbers 1 and 2 located in the wetwell shall have the foll ow ng
operating characteristics:

a. Punmp Service: River water

b. Design Operating Point: 15,000 gpr flow, 60 feet head, 75-85
percent efficiency.
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c. Maxi mum Operating Range: 16,000 to 18,000 gpm fl ow, 45-55 feet
head, 70-80 percent efficiency.

d. M nimm Qperati ng Range: 9,000 to 11,000 gpm flow, 75-85 feet
head, 65-75 percent efficiency.

e. Inmpeller Type: C osed Non-C ogged.

f. Operating Speed: 800-900 rpn

g. Depth of Submergence: 3 to 20 feet.

h. Mtor Type: Squirrel-cage, induction, shell type.

i. Electrical Characteristics: 480 volts ac, 3 phase, 60 Hz.

j. Size: Wthin rated | oad driving punp at specified rpm

k. Punp Control: Variable Frequency Drive (on one of the two punps).
2.2.2 Punp Casi ng

The casing shall be capabl e of w thstanding operating pressures 50 percent
greater than the nmaxi mum operating pressures. Punp casings shall be cast
iron or equal conformng to ASTM A 48, C ass 35B, shall be of single piece
design, and shall have snmooth fluid passages.

2.2.3 Mati ng Surfaces

Mati ng surfaces where watertight seal is required, including seal between
di scharge connection el bow and punp, shall be nachined and fitted with
netal to metal Orings. Fitting shall be such that sealing is acconplished
by metal -to-metal contact between mating surfaces, resulting in proper
conpression of the Orings without the requirenent of specific torque
[imts.

2.2. 4 Coati ngs
Exterior surfaces of the casing in contact with sewage shall be protected

by a sewage resistant two-part epoxy coating. All exposed nuts and bolts
shal | be stainless steel

2.2.5 | mpel | er

The inpeller shall be of the single shrouded non-cl oggi ng design to

m ni mze clogging of solids, fibrous materials, heavy sludge, or other
materials found in sewage. Inpellers shall be gray, cast iron conformng to
ASTM A 48, Class 35B. Punps shall be capable of passing solids up to 5 1/4
inches in dianeter. The inpeller shall be statically, dynamcally, and
hydraulically bal anced within the operating range and to the first critica
speed at 150 percent of the maxi num operating speed. The inpeller shall be
securely keyed to the shaft with a | ocking arrangement whereby the inpeller
cannot be | oosened by torque fromeither forward or reverse direction. The
manuf acturer's standard coating shall be provided.

2.2.6 Weari ng Ri ngs

Wearing rings, when required, shall be renewable type and shall be provided

on the inpeller and casing and shall have wearing surfaces nornal to the
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axis of rotation. Manufacturers' standard wear rings will be acceptable.

Wearing rings shall be designed for ease of mai ntenance and shall be
adequately secured to prevent rotation

2.7 Punp Shaft

Each punp shall be provided with a drive shaft having a single conbined
shaft of ASTM A 576, G ade 1045, carbon steel. |f the shaft is not
conpletely isolated fromthe fluid, the shaft shall be protected fromthe
punped nedia with a stainless steel sleeve. The punp shaft shall be of
adequate size and strength to transmt the full driver horsepower with a
i beral safety factor.

.2.8 Seal s

A tandem nmechani cal shaft seal systemrunning in an oil bath shall be
provi ded. Seals shall be of tungsten carbide or equivalent wth each
interface held in contact by its own spring system Conventiona
nmechani cal seals which require a constant pressure differential to effect
sealing will not be allowed. The seals shall require neither nmintenance
nor adjustnent, but shall be easily inspected and repl aceabl e.

. 2.9 Beari ngs

Punp bearings shall be ball or roller type designed to handle all thrust
loads in either direction. Punps depending only on hydraulic bal ance end
thrust will not be acceptable. Bearings shall have an ABEMA L-10 |ife of
50, 000 hours mininum as specified in ABVA 9 or ABVA 11. |f open-type
(non-shi el ded) bearings are used, provide re-lubrication ports with
positive anti-leak seals for periodic addition of |ubrication from externa
to the punp.

.2.10 Mbt or

The punp notor shall have Class Hinsulation and shall be watertight.

Motor insul ation systemshall be inverter conpatible. The notor shall be
air filled with a water jacket, or air filled with cooling fins which
encircles the stator housing. Punp notors shall be squirrel-cage,

i nduction, shell-type design. Each notor shall be totally non-overl oadi ng
t hroughout the entire range of the punp curve.

.2.11 Power Cabl e

The power cable shall conply with NFPA 70, Type SO and shall be of
standard construction for submersible punp applications. The power cable
shall enter the punp through a heavy duty entry assenbly provided with an
i nternal gromet assenbly to prevent |eakage. The cable entry junction
chanmber and notor shall be separated by a stator |ead sealing gland or
term nal board which shall isolate the motor interior fromforeign nmateria
gai ning access through the punp top. This cable entry design shall then
insure that no entry of mpisture is possible into the high-voltage notor
term nal area, even if the cable is damaged or severred bel ow the water

| evel, to a subnerged depth of up to 36 feet. Provide 85 feet of power
cable. The 85 feet of power cable shall be cut in the field so as to avoid
any excessive power cabl e.

.2.11.1 Control Cable

Control cable shall be color coded and as descri bed on draw ngs.
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2.12 Installati on Systens
2.12.1 Rai | Munted Systens

Rai|l nounted installation systens shall consist of a stainless steel guide
rails, a sliding bracket, and a di scharge connection elbow. CQuide rails
shall be of the size and type standard with the manufacturer and shall not
support any portion of the weight of the punp. The sliding guide bracket
shall be an integral part of the punp unit. Punp manufactuer shall provide
nmeans of holding sliding guide rails in tension to prevent excessive wear.
The di scharge connection el bow shall be pernanently installed in the wet
well along with the discharge piping. The punp shall be automatically
connected to the discharge connection el bow when | owered into place and
shal |l be easily renoved for inspection and service w thout entering the

punp well. Cable or rail nmounted installation systemshall consist of 316
stainl ess steel guide cables or rails, a sliding bracket and a di scharge
el bow, final connection shall insure zero | eakage between the punp and

di scharge connection flange. Contractor shall provide a neans of connecting
the punp lifting nmechanismto the eye bolt of the punp so as to lift the
punp with the crane in an easy way.

.2.12.2 Bolt Down Systens

The punp nount system shall include a base designed to support the weight
of the punp. The base shall be capable of withstanding all stresses
i nposed upon it by vibration, shock, and direct and eccentric | oads.

.2.12.3 Lifting Chain

Lifting chain to raise and | ower the punp through the limts indicated
shal | be provided. The chain shall be stainless steel and shall be capable
of supporting the punp.

.3 ELECTRI CAL WORK

El ectrical motor driven equi pment specified shall be provided conplete with
nmotors, motor starters, and controls. Electric equipnment and wiring shal
be in accordance with Section 16415A ELECTRI CAL WORK, | NTERIOR  Electrica
characteristics shall be as specified or indicated. Mtor starters shal

be provided conplete with thermal overload protection and ot her
appurtenances necessary for the notor control specified. Mnual or
automatic control and protective or signal devices required for the
operation specified, and any control wiring required for controls and

devi ces but not shown, shall be provided.

PART 3 EXECUTI ON

3.

3.

1 EQUI PMENT | NSTALLATI ON

1.1 Punp Installation

Punpi ng equi pnent and appurtenances shall be installed in the position

i ndicated and in accordance with the manufacturer's witten instructions.

Al'l appurtenances required for a conplete and operating punping system
shal | be provided, including such itens as piping, conduit, valves, wal
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sl eeves, wall pipes, concrete foundations, anchors, grouting, punps,
drivers, power supply, seal water units, and controls.

.1.2 Concrete
. 1.3 Grouting Screw Punp Fl ow Channe
.2 PAI NTI NG

Punps and notors shall be thoroughly cleaned, prined, and given a two-part
epoxy paint at the factory in accordance with the reconmendati ons of the
manuf act urer.

.3 FI ELD TESTI NG AND ADJUSTI NG EQUI PMENT
. 3.1 Oper ational Test

Prior to acceptance, an operational test of all punps, drivers, and control
systens shall be perforned to deternmine if the installed equi pment neets
the purpose and intent of the specifications. Tests shall denobnstrate that
the equi pnent is not electrically, nechanically, structurally, or otherw se
defective; is in safe and satisfactory operating condition; and conforns
with the specified operating characteristics. Prior to applying electrical
power to any notor driven equi pnent, the drive train shall be rotated by
hand to denonstrate free operation of all mechanical parts. Tests shal

i ncl ude checks for excessive vibration, leaks in all piping and seal s,
correct operation of control systems and equi pnent, proper alignnent,
excessi ve noi se |levels, and power consunption

. 3.2 Ret esti ng

If any deficiencies are reveal ed during any test, such deficiencies shal
be corrected and the tests shall be reconduct ed.

.4 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installation, adjustnent,
and testing of the equiprment. Two (2) days shall be provided for the
supervi sion by the representative

.5 POSTI NG FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagrams under glass or
in lam nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be franmed as specified above
and posted beside the diagrans. The framed instructions shall be posted
bef ore acceptance testing of the system

.6 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nenbers. Training shall be provided for a total period
of 8 hours of normal working time and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shall cover all of the items contained in the operating and mai nt enance
manual s.
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7  WTNESS TEST

A factory witness test, per Hydraulic Institute - Level A shall be
provided in the presence of the Owmer's Engineer. Al performance
paraneter's shall be denpbstrated and guaranteed, in the presense of the
Owner's Engineer. All tests shall be repeated, until all performances
paranmeters, as specified in this section and on the draw ngs, are net.

-- End of Section --
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SECTI ON 15200A

Pl PELI NES, LI QUI D PRCCESS PI PI NG
03/ 02

PART 1  GENERAL

This Section applies to: 1) piping within the approxi mately 20' x27' x34' deep
punpwel | structure; 2)piping within the concrete valve vault |ocated adjacent to
the pumpwel | structure; 3)the check valve located within the concrete val ve
vaul t; 4)through the 24" x 24" x 36" wye connection; 5)and all the associ ated
conponents within the punpwel|l structure and concrete valve vault. The concrete
valve vault itself will be as specified on the structurals drawings in lieu of a
specification section. Refer to Specification Section 02532A for piping after the
check valve located in the valve vault. This piping after the valve vault

i ncludes the new 36 inch PVC piping systemwhich connects to the existing 36" PVC
pi ping system 1In addition, refer to section 02631 for the reinforced concrete
pipe fromthe intake screens into the punpwell structure.

1.1  REFERENCES
The publications listed below forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation

only.

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

ASTM A 153/ A 153M (2001) Zinc Coating (Hot-Dip) on Iron and Steel
Har dwar e
ASTM A 167 (1999) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and Strip
ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts
ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60 000 PSI

Tensile Strength

AVERI CAN WATER WORKS ASSOCI ATI ON( AWA)

AWM C110 (1998) Ductile-lron and Gray-lron Fittings, 3 In.
Through 48 In. (75 mmthrough 1200 nm), for Water
and Ot her Liquids

AWMWN C111 (2000) Rubber - Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings

AWM C115 (1999) Flanged Ductile-lron Pipe Wth Ductile-lron
or Gray-lron Threaded Fl anges

AWM C150 (1996) Thi ckness Design of Ductile-lron Pipe

AWMWA C151 (1996) Ductile-lron Pipe, Centrifugally Cast, for

Water or Ot her Liquids

AWM C153 (2000) Ductile-lron Conpact Fittings, 3 In.
Through 24 In. (76 mmthrough 610 M) and 54 In.
through 64 In. (1,400 mmthrough 1,600 nm for
Wat er Service

AWM C207 (1994) Steel Pipe Flanges for Waterworks Service -
Sizes 4 In. Through 144 In. (100 mm Through 3, 600
)
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AWM C508 (1993; Cb08a) Swi ng-Check Val ves for Waterworks
Service, 2 In. (50 mm Through 24 In. (600 nM) NPS

AWM C540 (1993) Power-Activating Devices for Val ves and
Sl ui ce Gates

DUCTI LE | RON PI PE RESEARCH ASSCCI ATI ON ( DI PRA)

DI PRA TRD (1997) Thrust Restraint Design for Ductile Iron
Pi pe
MANUFACTURERS STANDARDI ZATI ON SCOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY
(MBS)
MBS SP- 25 (1998) Standard Marking System for Val ves
Fittings, Flanges and Uni ons
M5S SP- 58 (1993) Pi pe Hangers and Supports - Materials,
Desi gn and Manuf acture
M5S SP- 69 (1996) Pi pe Hangers and Supports - Selection and
Appl i cation
MBS SP- 89 (1998) Pi pe Hangers and Supports - Fabrication

and Installation Practices

1.2 TEXT DELETED
TEXT DELETED
1.3 SYSTEM DESCRI PTI ON

Thi s specification covers the requirenments as stated in the Part 1 of this
Speci fication 15200A

1.3.1 Desi gn Requi renents

Support systens shall be selected and designed in accordance with MSS SP-58, MSS
SP-69, and MSS SP-89 within the specified spans and conponent requirenents. The
absence of pipe supports and details on the contract draw ngs does not relieve
the Contractor of responsibility for sizing and providi ng supports throughout
facility. The structural design, selection, fabrication and erection of piping
support system conponents shall satisfy the seismc requirenments in accordance

wi th Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT and 13080

SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT psf soil bearing capacity, a maxi mum
wi nd speed of 150nph

1.3.2 Per f or mance Requi renents

The pressure ratings and materials specified represent m ni num acceptabl e
standards for piping systens. The piping systens shall be suitable for the
services specified and i ntended. Each piping systemshall be coordinated to
function as a unit. Flanges, valves, fittings and appurtenances shall have a
pressure rating no less than that required for the systemin which they are

i nstall ed.

1.3.2.1 Above Grade Piping Systens

Pi pi ng systens shall be suitable for design conditions, considering the piping
both with and wi thout internal pressure, and installation factors such as

i nsul ation, support spans, and anbient tenperatures. Consideration shall be
given to all operating and service conditions both internal and external to the
pi pi ng systens.
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1.4 SUBM TTALS

CGovernnent approval is required for subnmittals with a "G' designation; submttals
not having a "G' designation are for information only. Wen used, a designation
following the "G' designation identifies the office that will reviewthe
submttal for the Governnent. The follow ng shall be submitted in accordance

wi th Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Pi pe and Equi prent; G DF

Equi pment shop drawi ngs and support systemdetail draw ngs show ng
pi pi ng systens and appurtenances, such as mechanical joints, valves,
| ocal indicators and hangers, including a conplete |list of equi pnment and
materials. As-built draw ngs showi ng pi pe anchors and gui des, and | ayout
of piping systens relative to other parts of the work including
cl earances for maintenance and operation. As-built piping and
instrunentation diagrans (P& Ds) identifying and | abeling equi pnent,
instrunentation, valves, vents, drains, and all other inline devices; if
the contract drawi ngs contained P& Ds, the P& Ds found in the contract
drawi ngs shall be revised to reflect the constructed process system as
directed by the Contracting Oficer.

SD- 03 Product Data

Qualifications; G DF

A statenment certifying that the Contractor has the specified experience.
Wl ders; G DF
Waste Water Disposal; G DF

The nethod proposed for disposal of waste water from hydrostatic tests
and disinfection, and all required permts, prior to performng
hydrostatic tests.
Assi stance and Training; G DF

A signed statenent certifying that the installation is satisfactory and
in accordance with the contract draw ngs and specifications and the
manufacturer's prescri bed procedures and techni ques, upon conpl etion of
the project and before final acceptance.
Delivery, Storage and Handling; G DF

Materi al safety data sheets.
Material s and Equi pnent; G DF

Manuf acturer's descriptive and technical literature for each piping
system including design recommendations; pressure and tenperature
ratings; dinensions, type, grade and strength of pipe and fittings;
thermal characteristics (coefficient of expansion and thermnal
conductivity); and chemcal resistance to each chenical and chem cal
m xture in the liquid stream
Installation; G DF

The manufacturer's installation recomendations or instructions for
each material or procedure to be utilized, including nmaterials

preparati on.

Pi pe Schedule; G DF
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A list of piping systenms, pressure ratings and source of supply for
each pi ping system broken out by material, size and application as
i ndicated on the contract drawings. A list of any special tools
necessary for each piping systemand appurtenances furnished for
adj ust nent, operation, maintenance and di sassenbly of the system

Val ve Schedule; G DF
Operator Schedule; G DF

Alist of valve materials, pressure ratings, valve operator's
materials, air supply pressure, electrical service, |location, source of
supply, and reference identification as indicated in the contract
drawings. A list of any special tools necessary for each valve type and
appur tenances furnished for adjustment, operation, naintenance and
di sassenbl y.

SD- 06 Test Reports

Manuf acturer's engi neering end | oad cal cul ations for anchors in double
cont ai nment pi pi ng systens.

Pi pe Leakage Tests; G DF
Hydrostatic Tests; G DF
Pneumatic Tests; G DF
Val ve Testing, G DF

Copies of all field test reports within 24 hours of the conpletion of
the test.

SD-07 Certificates

The nanme and qualifications of the manufacturer's representative and
witten certification fromthe nmanufacturer stating that the
representative is technically qualified to supply and install FRP piping
syst ens.

Contractor's Installation; G DF
SD- 10 Operation and Mi ntenance Data
Pi pi ng and Appurtenances; G DF
Si x copi es each of operation and nai ntenance manual s i n i ndexed bookl et
form COperation manuals shall detail the step-by-step procedures
required for specialized startup, operation and shutdown of piping
systens, and shall include the manufacturer's name, nodel nunber, parts
list and brief description of piping equipment such as val ves and ot her
appurtenances and their basic operating features. Maintenance manual s
shall list routine maintenance procedures and troubl eshooting gui des for
t he equi pnment, and shall include piping |ayout and val ve | ocati ons.
1.5  QUALI FI CATI ONS
1.5.1 Cont r act or

Contractor shall have successfully conpleted at | east 3 projects of the sanme
scope and size or larger within the last 6 years. Contractor shall denonstrate
specific experience in regard to the systeminstallation to be perforned.

1.6 GENERAL JOB REQUI REMENTS

Pi ping materials and appurtenances shall be as specified and as shown on the
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drawi ngs, and shall be suitable for the service intended. Piping naterials
appurt enances and equi prent supplied as part of this contract shall be new and
unused except for testing equipnent. Conponents that serve the sane function and
are the sanme size shall be identical products of the sanme nmanufacturer. The
general materials to be used for the piping systens are indicated by service in

t he Pi pe Schedul e.

.6.1 Component s

Pi pi ng equi pnent and appurtenances shall be new products of equal material and
ratings as the connecting pipe.

.6.2 St andard Products

Mat eri al and equi pnent shall be the standard products of a manufacturer regularly
engaged in the manufacturing of the products and shall essentially duplicate
itens that have been in satisfactory use for at least 2 years prior to bid
opening. Nominal sizes for standardi zed products shall be used. Pipe, valves,
fittings and appurtenances shall be supported by a service organization that is
in the opinion of the Contracting Oficer, reasonably convenient to the site.

.6.3 I dentification and Taggi ng

Each pi ece of pipe shall bear the ASTM desi gnation and all other markings
required for that designation. Valves shall be marked in accordance with MSS

SP-25 and shall bear an identification tag securely attached using stainless
steel wire. ldentification tags shall be 1.375 inch] mninum diameter, made of
stanmped stainless steel. Indentations shall be black for reading clarity. The

service, valve identification nunber shown on the Operator Schedul e], the
manuf acturer's nane, and the val ve nodel nunber shall be displ ayed

.7 DELI VERY, STCRAGE AND HANDLI NG

Material s delivered and placed in storage shall be stored with protection from
the weat her, excessive humdity variation, excessive tenperature variation, dirt,
dust and/or other contam nants. Proper protection and care of material before,
during and after installation is the Contractor's responsibility. Any material
found to be damaged shall be replaced at the Contractor's expense. During
installation, piping shall be capped to keep out dirt and other foreign matter.

A material safety data sheet in conformance with 29 CFR 1910 Section 1200(g)

shal | acconpany each chemical delivered for use in pipe installation. At a

m nimum this includes all solvents, solvent cenents, glues and other naterials
that may contain hazardous conpounds. Handling shall be in accordance with ASTM
F 402. Storage facilities shall be classified and marked i n accordance w th NFPA
704, with classification as indicated i n NFPA 49 and NFPA 325-1. Materials shall
be stored with protection from puncture, dirt, grease, noisture, mechanica

abr asi ons, excessive heat, ultraviolet (UV) radiation danmage, or other danage.
Pi pe and fittings shall be handl ed and stored in accordance with the

manuf acturer's recommendation. Plastic pipe shall be packed, packaged and marked
in accordance with ASTM D 3892

. 8 PRQJECT/ SI TE CONDI Tl ONS

.8.1 Envi ronnent al Requirenents

Buried piping at the site may be subject to corrosion fromthe surrounding soil
Testing and neasurenents shall be conducted. Piping system design, supply and

installation shall address the external corrosion conditions so indicated.

.8.2 Exi sting Conditions

The Contractor shall be responsible for the verification of existing piping and
penetrations. Prior to ordering materials, the Contractor shall expose al

exi sting pipes which are to be connected to new pi pelines. The Contractor shal

verify the size, material, joint types, elevation, horizontal |ocation, and pipe
service of existing pipes, and inspect size and | ocation of structure
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penetrations to verify adequacy of wall sleeves, and other openings before
installing connecting pipes.

.8.3 Verification of D nensions

After beconming famliar with all details of the work, the Contractor shall verify
all dinensions in the field, and shall advise the Contracting Oficer of any
di screpancy before perform ng the work.

.9 SEQUENCI NG AND SCHEDULI NG

For slab, floor, wall, and roof penetrations, the Contractor shall have on site
pertinent wall pipes and sl eeves before they are required for placenent in
concrete forms. The Contractor shall verify and coordinate the size and | ocation
of building and structure pipe penetrations before form ng and placi ng concrete.

.10 MAI NTENANCE

.10.1 Servi ce

Services for automatic val ve shall be provided by a manufacturer's representative
who is experienced in the installation, adjustnent and operation of the equi pnent
specified. The representative shall inspect the installation, and supervise the

adj ustnment and testing of the equi pnent.

.10.2 Extra Materials

Concurrent with delivery and installation of the specified piping systens and
appurtenances, spare parts for each different itemof material and equi prent
specified that is recommended by the manufacturer to be replaced any tinme up to 3
years of service shall be furnished. For each type and size of valve, the
following extra materials shall be provided: lubricator, lubricant with
appropriate temperature rating, lubricator/isolating valve; gal vani zed operating
wrench, 4.1 feet long, for T-handl ed operators; gal vani zed operating key for cross
handl ed val ves. Extra materials shall include 2 of the follow ng spare parts for
each type and size of valve: gaskets; Oring seals; diaphragns (nolded); all

el astoner parts; stem packing; seat rings and seat ring pulling tool.

PART 2 PRODUCTS

2.

1 MATERI ALS ( GENERAL)

Materials for various services shall be in accordance with TABLE |I. Pipe
fittings shall be conpatible with the applicable pipe nmaterials

.2 DUCTI LE 1 RON PI PI NG SYSTEM

.2.1 Ductile Iron Pipe

Ductile iron pipe for pressure service shall have a design and wall thickness
conforming to AWM C150. Ductile iron pipe shall have a standard |ining

.2.2 Ductile Iron Joints

Joints shall have a working pressure rating for liquids equal to the pressure
rating of the connected pipe. D electric fittings or isolation joints shall be
provi ded between all dissimlar netals.

.2.2.1 Mechani cal Joints

Mechani cal joints shall conformto AWM C110 and AWM Cl111. Gaskets, gl ands,
bolts and nuts shall be furnished in sufficient quantity for the conplete
assenbly of each nechanical joint. dands shall be ductile or gray iron with an
asphaltic coating. Gaskets shall be vul canized synthetic rubber, reclained
rubber is not acceptable. For grooved shoul der piping, self-centering gasketed
coupl i ngs designed to nechanically engage piping and lock in a positive
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wat erti ght couple shall be used. Housings shall be conposed of nalleable iron,
ASTM A 47/ A 47M or ductile iron, ASTM A 536 and gaskets of nol ded synthetic
rubber, hal ogenated isobutyl ene i soprene shall be used. Bolts and nuts shall be
heat treated carbon steel, ASTM A 183, minimumtensile . Mechanical joints shal
have bolt holes oriented straddling the vertical centerline of the valves and
fittings.

.2.2.2 Push-on Joints

Push-on type joints shall conformto AWM Cl11. Each push-on joint shall be
supplied conplete with gasket and lubricant. Gaskets shall be conpatible with
joint design and conprised of vul canized synthetic rubber, reclainmed rubber is
not acceptable. Lubricant shall be specifically formulated for use with push-on
joints and shall be non-toxic, odorless, tasteless and shall not support bacteria
grow h.

.2.2.3 Restrai ned Joints

Restrained joints shall conformto the requirements of AWM Cl11, and be desi gned
for a working pressure equal to connected pipe rating. Wen using ductile iron
pipe with restrained joints, field cuts shall be supplied with a |lock ring
conplete with retainer, retainer lock and roll-pin, as required by manufacturer's
recomrendat i ons, procedures and/or installation instructions.

.2.2.4 Fl anged Joints

Fl anged joints shall conformto AWM Cl110. Gaskets, bolts and nuts shall be
provided with flanged joints in sufficient quantity for the conplete assenbly of
each joint. Gaskets shall be vul canized synthetic rubber, reclained rubber is
not acceptabl e.

.2.3 Ductile Iron Fittings

Fittings shall be ductile iron AWM C110. Flanges and flanged fittings shal

conformto ASME B16.1 and shall be rated for 250 psig service. Materials shal

be ductile iron . Bolts and nuts shall be carbon steel conformng to ASTM A 307

Grade B. Bolts shall be provided with washers of the sanme material as the bolts.
Gaskets shall be rubber ringfull face, maxi mum 0.125 in thick.

.3  VALVES
.31 General Requirenments For Val ves

Val ves shall include operator, actuator, handwheel, chain wheel, extension stem
floor stand, worm and gear operator, operating nut, chain, wench, and all other
accessories required for a conplete operation. The valves shall be suitable for
the intended service. Renewable parts are not to be of a lower quality than
those specified. Valves shall be the sanme size as adjoining pipe. Valve ends
shal | be conpatible with adjacent piping system An operator shall be sized to
operate the associated valve for the full range of pressures and velocities.

Val ves will open by turning counterclockwi se. Operators, actuators, and
accessories shall be factory nounted.

.3.2 Fact ory Fi ni shing

Val ves shall have an epoxy lining and coating in accordance with AWM C550 unl ess
ot herwi se specified. The epoxy shall be either a two-part liquid material or a
heat -activated (fusion) material except that only a heat-activated nmaterial shal
apply if a valve coating is specified as "fusion" or "fusion bonded" epoxy. The
epoxy lining and coating shall have a mnimum 7.0 mils dry filmthickness except
where it is limted by valve operating tol erances. Safety isolation valves and

| ockout val ves with handl es, handwheel s, or chain wheels shall be painted "safety
yel | ow. "
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2.3.3 Check Val ves
2.3.3.1 Swi ng Check Val ves
Swi ng check val ves shall conformto the follow ng

c. Swing check valves, 2 inches through 36 inches, shall conformto AWWA
C508, and have , wel ding, mechanical joint end connections. Valves
shall have a ductile iron body, bronze -nounted disc, solid bronze
hi nges, and a stainless steel hinge shaft. Valves 2 inches through 12
i nches shall be rated for 175 psig service and val ves 14 inches through
36 inches shall be rated for 150 psig service at 140 degrees F. Valves
shall be fitted with an adjustable outside |ever and spring. An
i ncreasi ng-pattern body valve may be used where increased outlet piping
size is shown.

2.3.3.2 Sl anting Di sc Check Val ve

Sl anting disc check valves, 2 inches through 60 inches, shall be of a slanting or
tilting disc design, with off-center pivot. Valve bodies shall be bronze, and of
a wafer-style design. Seats shall be bronze set on a 55 -degree angle. Discs
shal | be bronze with pivot pin and bushing constructed of alum num bronze, disc
seal, spring, valve disc position indicator. Valves shall be rated for 150 psig
servi ce and have ASME fl anged end connecti ons.

2.3.3.3 Sil ent Check Val ve
Silent check valves shall conformto the foll ow ng:
a. Silent check valves, 2 inches through 10 inches, shall be wafer style
center guided valve with a bronze body, bronze trim seat, and
springs. Valves shall be rated for service at 140 degrees F
b. Silent check valves, 2.5 inches through 42 inches, shall be gl obe style
center guided valve with ASME B16.1 C ass 125 fl anged end connections, a
bronze body, bronze trim seat, and bronze spring. Valves shall be
rated for 150 psig service.
2.3.4 Bal | Val ves
2.19.5.1 Ceneral Purpose Ball Val ves
Ceneral purpose ball valves shall conformto the follow ng:
c. Ball valves, 2 inches to 12 inches, shall conformto ASME B16. 34 C ass
and have a bronze body, stainless steel ball and stem
pol yt etraf |l uoroet hyl ene (PTFE) packi ng and gasket, and flanged ends, ful
port. Valves shall be rated for 200 psig service, and have hand | ever
operators
2.19.6 CGat e Val ves
2.3.5 Pump Control Val ve
Punmp control valve shall be di aphragm actuated, pilot controlled gl obe valve with
cast iron ductile iron bodies, ASME B16.5 C ass 150 flanged end connecti ons,
bronze trim stainless steel stens, and externally nounted strainers with cocks.
Val ves shall be designed to elimnate pipeline surge caused by punp startup and
shutdown, and shall include automatic check features.
2.3.6 Valve Accessories
2.3.6.1 Ext ensi on Bonnet for Val ve Qperator

Al'l extension bonnets shall be provided as necessary, conplete with stem and
accessories applicable to the specific valve and operator.
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.3.6.2 Fl oor Stand and Extension Stem
A floor stand and extension stemshall be the nonrising, indicating type;
conplete with stem coupling, handwheel, stem guide brackets, and yoke

attachnment. The stem guide shall be spaced such that stemL/R ratio does not
exceed 200. Anchors shall be supplied as required

.3.6.3 Fl oor Box and Stem

A floor box and stemshall be the plain type, for support of nonrising type stem
conplete with stem operating nut, and stem gui de brackets. The stem gui de shal
be spaced such that stemL/R ratio does not exceed 200. Anchors shall be
suppl i ed as required

.3.6.4 Chai n Wheel and Qui de

A chai n wheel and guide shall be the handwheel direct-nount type, conplete with
gal vani zed or cadm um pl ated chai n.

.4  DRAINS

Val ved drains may not be shown on the detailed drawi ngs for individual pipelines;
their absence will not relieve the Contractor of the responsibility for providing
and installing themas indicated in the piping and instrunmentation diagrans to
conpl ete the piping systemfor the use intended
4.1 Locati ons

Al'l pipeline | ow points shall be drained.
.4.2 Si zes

For pipelines 2.5 inches and |arger, drains shall be 0.75 inch and equi pped with
gate valves. For pipelines 2 inches and smaller, drains shall be 0.5 inch and
equi pped with ball val ves.
.5 SAWPLE PORTS

Sanpl e ports shall be provided as indicated in the piping and instrunent
diagrans to conplete the piping systenms for the use intended. The sanple ports
shall be located in easily accessible |ocations, and shall avoid potentia
stagnant points and/or areas where material could collect. A double block and

bl eed configuration shall be provided.
.6 M SCELLANEQUS PI PI NG COVPONENTS
.6.1 Air Release and Vacuum Breakers

Air release vents shall be |ocated, and vented, such that a hazardous atnosphere
will not be created upon operation

.6.1.1 Locati ons

Al'l pipeline high points shall have air rel ease vents and vacuum br eakers.
Vacuum breakers shall be provided on all tanks and process equi pnent.

.6.1.2 Vacuum Br eaker s

Vacuum breakers 2 inches and snaller shall be an angle type with all bronze

bodi es and bonnets, and shall be installed at |east 6 inches above the flood Iine
of associ ated equi prent and shall conformto ASSE 1001 for pipe applied units.

.6.1.3 Air and Vacuum Val ve Suitable for Corrosive Service

.6.1. 4 Air Rel ease Val ve Suitable for Corrosive Service
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The air rel ease valve shall automatically exhaust entrained air that accumul ates
in a systemand shall be Factory Miutual listed. The valve shall be rated for 150
psig working pressure and built with a standard el ongated body. The val ve shal
have a ductile iron body and cover, with stainless steel float and trim Val ve
end connections shall be ASME B16.5 O ass 150 flanged. The air and vacuum val ve
shall be fitted with bl owoff valve, quick disconnect couplings, and a m ni mum 6.6
feet of hose in order to permt back flushing after installation w thout
dismantling the valve.

.6.1.5 Conbi nation Air Valve Suitable for Corrosive Service
.6.2 Strainers

Strainers shall be duplex with a Y-pattern body. Port sizes shall be 1 inch and
be ASME B1.20.1 threaded, female. The strainers shall be rated for 150 psig
wor ki ng pressure at 150 degrees F and conformto ASTM F 1199. The body shall be
cast bronze with a screwed bronze cap. The screen shall be heavy-gauge stainl ess
steel, 30 nmesh and be equi pped with a ASVE B1. 20.1 pipe threaded bl owoff hol e.

.6.3 I ndi cati ng Devi ces
.6.3.1 Pressure and Vacuum Gauges

Pressure and vacuum gauges shall be stem nounted, with brass cases equi pped with
safety pressure bl owout backs and dry dials. The gauge sensors shall be

di aphragm actuated and constructed of phosphor bronze. The gauges shall be

equi pped with brass threaded 0.25 inch fermal e connections. The dials of the
gauges shall be 6 inches in dianeter with scale readings in psig and inches of
mercury ranging fromzero to approximately tw ce the antici pated process
operating or equi pnment pressure. A slotted adjustable pointer shall be provided
with accuracy to conformto ASME B40.1, Grade A. A lever handl ed gauge cock and
filter type snubber shall be provided

.6.3.2 Ther nomet er s

Thernonmeters shall be bi-nmetal actuated, with 5 inches dished anti-parallax dials
that have external calibration adjustrment and stainl ess steel cases. Mercury
shall not be used in thernmoneters. The thernoneters shall have stainless stee
stens, adjustable angle type for the correct view ng angle. The union
connections with associated thermowel Is shall be included. Scale shall be 25 to
125 degrees F with accuracy within one scal e division

.6.3.3 Ther mowel | s

Thernowel I s shall be brass with a dianmeter of 1 inch. The length shall be as
shown on the contract drawi ngs and coordi nated with the associ ated tenperature
el enent. Process connections shall be constructed of stainless steel and shal
have fl anges, faced and drilled to ASME B16.5 O ass 150. Thernowel I s that shal
be used wi th thernocouples or RTDs shall be equipped with term nal connection
heads rated NEVA 250 Type 4.

.6.4 Pressure Relief Devices

Pressure relief devices shall conformto the requirenents of ASME B31.3

.6.4.1 Pressure-Relief Valve

Pressure-relief valves shall conformto the follow ng

.6.4.2 Rupture Discs

.7 Pl PE SUPPORTS AND PENETRATI ONS

Auxiliary steel shall be provided by the Contractor where the support of piping
systens and equi pnent is required between building structural elenents. Light
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gauge and structural steel shapes shall conformto the requirenents of ASTM A
36/ A 36M The Contractor shall have the option to use pre-engineered support
systens of el ectrogal vani zed steel products. However, a m xture of support
system manuf acturers products is not permtted. Wiere auxiliary steel is

i ndicated as stainless steel, the Contractor shall provide TP304 stainl ess stee
conformng to ASTM A 167, No. 1 Finish

2.7.1 Pi pe Supports

Pi pe supports shall conformto the requirements of MSS SP-58, MSS SP-69, and MSS
SP-89. \Were pipe supports contact bare piping or in-line devices, provide
supports of conmpatible material so that neither shall have a deteriorating action
on the other.

2.7.1.1 Beam C anps

For upper attachments on structural steel, the Contractor shall provide beam

cl anps of ASTM A 36/ A 36M carbon steel and MSS SP-58 Types 19 through 23, 25 or
27 through 30. Holes drilled in structural steel for hanger support rods wll
not be permtted. Canps shall be provided wi th hardened steel cup-point set
screws and | ock-nuts for anchoring in place. Cdanp size selection shall only be
based on the support of the required | oad

2.7.1.2 Ri ser d anps

Vertical runs of piping shall be supported at each floor, or closer where
required, with ASTM A 36/ A 36M carbon steel clanps bolted around pi pes and
attached to the building construction. Copper plated clanps shall be provided
for copper tubing support. Two bolt-type clanps designed for installation under
i nsul ation shall be used on insul ated pipe runs.

2.7.1.3 Br acket s

Where piping is run adjacent to walls or steel columms, the Contractor shal
provi de wel ded ASTM A 36/ A 36M steel brackets, pre-punched with a m ni num of two
fastener hol es.

2.7.1. 4 O fset Pipe danp

Where pipes are indicated as offset fromwall surfaces, a double-Ieg design
t wo- pi ece pipe clanp shall be supplied by the Contractor.

2.7.1.5 Racks

Mul tiple pipe racks or trapeze hangers shall be fabricated from ASTM A 36/ A 36M
steel, and designed to suit the conditions at the points of installation. Pipes
shall be kept in their relative positions to each other by the use of clanps or

clips. Pipelines subject to thermal expansion nust be free to slide or roll

2.7.1.6 Hanger s

Hangers shall be fabricated of ASTM A 36/ A 36M carbon steel. Al hangers shal

be of a uniformtype and material for a given pipe run and application. Coated
or plated hangers shall be used to isolate steel hangers fromdissimlar neta
tube or pipe. Hangers for pipe sizes 2.5 inches or larger shall incorporate a
means of vertical adjustment after erection while supporting the |oad. For

pi pi ng systens with operating tenperatures from 122 to 446 degrees F the
following shall be used: WMSS SP-58 Types 35 through 38 for sliding support. For
pi ping systems with liquid tenperatures up to 122 degrees F the foll ow ng shal

be used: MSS SP-58 Types 35 through 38 with support from bel ow.

2.7.1.7 Hanger Rods
2.7.2 Pi pe Gui des

2.7.2.1 I nt er medi ate Qui des
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For piping 6 inch and snaller, a pipe clanp with an oversi ze pi pe sleeve shall be
provided for a minimumO0.16 inch clearance. For piping 8 inch and | arger

U-bolts with double nuts that are nmanufactured for the purpose shall be used to
provide a mninmum 0. 28 inch clearance around pipe. The stock sizes for the
U-bolts are as follows: for a 8 inch pipe use a 0.625 inch Ubolt; for a 10 inch
pipe, use a 0.75 inch U-bolt; for a 12 inch to 16 inch pipe, use a 0.875 inch
U-bolt; and for 18 inch to 30 inch pipes use 1 inch U-bolts.

.7.2.2 Aignnent Quides

For piping, 8 inch and smaller, alignnent guides shall be gal vani zed steel,
sl eeve type. For piping, 10 inch and |l arger, alignment guides shall be
gal vani zed steel, roller type guides.

.7.3 Fl ashi ng Sl eeves

Gal vani zed steel flashing sleeves shall be installed wherever piping passes

t hrough concrete roof structures. The flashing shall extend 8 inches fromthe
pipe in all directions, extend up the pipe, and shall be fitted with

doubl e-threaded flashing for pipes 3 inches and smaller. Flashing shall turn
down inside the pipe for 4 inches and | arger pipes.

.7.4 Wal | Penetrations

.7.4.1 Above Grade Wall Penetrations

Pi pi ng whi ch passes through fire-rated or snoke-rated walls, floors, or ceilings
shal | be provided with insulated and encased pi pe sl eeves. Penetrations through
an existing fire or fire barrier wall shall be sealed with a fire stop system
that has an "F" rating not less than the required fire resistance rating of the
penetrated wall. The fire stopping sealant for netal piping systens shall be

vi bration resistant, polysiloxane (al so known as silicone) based, nonslunping,
prem xed seal ant with intunescent properties, that is rated for 3 hours pursuant
to ASTM E 814 and UL requirenments. The fire stopping sealant for plastic and

i nsul ated pi ping systens shall be a polysiloxane (al so known as silicone) based,
nonsl unpi ng, prem xed seal ant with intumescent properties, that is vibration and
nmoi sture resistant, and is rated for 3 hours pursuant to ASTM E 814 and UL
requirenents with netal collars. Vented plastic pipe penetrations shall be
fitted with gal vani zed steel collars that have intunmescent inlays

.7.4.2 Bel ow Grade Wall Penetrations

Bel ow- grade wal | penetrations shall be provided with hydrostatic seal s designed
to seal opening between pipe or conduit and a through-structure opening. The
seal s shall be nodul ar mechani cal type consisting of interlocking synthetic
rubber |inks shaped to continuously fill the annul ar space between the pipe and
wal | openi ng

.7.4.3 Gal vani zi ng

Gal vani zing shall be hot-dip applied and neet the requirenents of ASTM A 153/ A
153M Stainless steel conponents may be substituted where galvanizing is
speci fi ed.

. 8 M SCELLANEQUS MATERI ALS

.8.1 Pi pe I nsulati on Materi al

I nsul ation for pipes, valves, instrumentation and controls, and other equi pnent
shall be one inch ASTM C 552 cellular glass and integral noisture barriers.

PART 3 EXECUTI ON

3.

1 PREPARATI ON
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1.1 Pr ot ecti on

Pi pe and equi pnment openi ngs shall be closed with caps or plugs during
installation. Equiprment shall be protected fromdirt, water, and chenical or
mechani cal danmage

1.2 System Preparation
.1.2.1 Pipe and Fittings

Pipe and fittings shall be inspected before exposed piping is installed or buried
piping is lowered into the trench. The Contractor shall clean the ends of pipes
t horoughly, renove foreign matter and dirt frominside of pipes, and keep piping
clean during and after |aying.

.1.2.2 Darmaged Coati ngs

The Contractor shall repair damaged coating areas in the field with materia

equal to the original coating, except for damaged gl ass-1ined pi pe which shall be
pronptly renoved fromthe site. The Contractor shall not install damaged pi ping
materials. Field repair of danmaged and uncoated areas of gal vani zed pi pi ng shal
conformto ASTM A 780

.1.2.3 Fi el d Fabrication

The Contractor shall notify the Contracting Oficer at |east 2 weeks prior to the
field fabrication of pipe or fittings and at |east 3 days prior to the start of
any surface preparation or coating application work. Wl ding el ectrodes shall be
provided in accordance with as required for the applicable base netals and
wel di ng process. Fabrication of fittings shall be perforned in accordance with
the manufacturer's instructions.

.2 EXPOSED PI PI NG | NSTALLATI ON

Exposed pi ping shall be run as straight as practical along the alignnent shown on
the contract drawi ngs and with a mnimum of joints. Piping and appurtenances
shall be installed in conformance with revi ewed shop draw ngs, manufacturer's
instructions and ASME B31.3. Piping shall be installed w thout springing or
forcing the pipe.

.2.1 Anchors and Fasteners

I mpact expansi on (hamrer and expl osi ve charge drive-type) anchors and fastener
systens are not acceptable. Lead shields, plastic or fiber inserts, and
drilled-in plastic sleeve/nail drive systens are al so not acceptabl e.

.2.1.1 Drilled-1n Expansion Anchors and Fasteners

The anchor/fastener assenbly shall be UL listed with a one-piece stud (bolt)
that has integral expansion wedges, nuts and washers. The stud shall be
constructed of TP304 stainless steel, and nut and washer of TP304 stai nl ess
steel. The anchor length, dianmeter, and enbednent depth shall neet the
manufacturer's requirenents for the maxi mum al | owabl e worki ng | oad of the
application

.2.1.2 Drilled-In Adhesive Anchors

Drilled-in adhesive anchors shall not be used for overhead applications. The
anchors shall be conposed of an anchor rod assenbly and an anchor rod adhesive
cartridge. The anchor rod assenbly shall be a chanfered and threaded stud rod of
zinc plated ASTM A 36/ A 36M steel with a nut and washer of TP316 stainless
steel. The anchor length, dianmeter, and enbednent depth shall neet the
manufacturer's requirenents for the maxi num al | owabl e worki ng | oad of the
application. The adhesive cartridge shall be a seal ed capsul e contai ning
preneasured amounts of resin, quartz sand aggregate, and a hardener contained in
a separate vial within the capsule. The capsule ingredients shall be activated
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by the insertion procedure of the anchor rod assenbly.

.2.2 Pi pi ng Expansi on and Contracti on Provisions

The piping shall be installed to allow for thermal expansion and contraction
resulting fromthe difference between installation and operating tenperatures.
Design for installation of plastic pipe exposed to anbient conditions or in which
the tenperature variation of the contents is substantial shall have provisions
for novenent due to thermal expansion and contraction docunented to be in
accordance with PPl TR21. Anchors shall be installed as shown in the contract
drawi ngs to withstand expansion thrust |oads and to direct and control thermal
expansion. An internedi ate pipe guide shall be installed for every pipe at each
nmet al channel fram ng support not carrying an anchor or alignment guide. Were
pi pe expansion joints are required, pipe alignment guides shall be installed
adj acent to the expansion device and within four pipe dianmeters. Expansion
devices shall be installed in accordance with the nmanufacturer's instructions .

.2.3 Pi ping Flexibility Provisions

Thrust protection shall be provided as required. Flexible couplings and
expansion joints shall be installed at connections to equi pnment, and where shown
on the contract draw ngs. Additional pipe anchors and flexible couplings beyond
those shown on the contract draw ngs, shall be provided to facilitate piping
installation, in accordance with revi ewed shop draw ngs

.2.4 Coupl i ngs, Adapters and Service Saddl es

Pi pes shall be thoroughly cleaned of oil, scale, rust, and dirt in order to
provide a clean seat for gaskets. Gaskets shall be wi ped clean prior to
installation. Flexible couplings and flanged coupling adapter gaskets shall be
lubricated with the manufacturer's standard lubricant before installation on the
pi pe ends. Couplings, service saddles, and anchor studs shall be installed in
accordance with manufacturer's instructions. Bolts shall be tightened
progressively, drawing up bolts on opposite sides a little at a tinme until al
bolts have a uniformtightness. Torque-limting wenches shall be used to
tighten bolts.

.2.5 Pi pi ng Equi pment/ Conponent I nstallation

Pi pi ng conponents and indicators shall be installed in accordance with
manufacturer's instructions. Required upstream and downstream cl ear ances,

i sol ation val ves, and miscel | aneous devi ces shall be provided for an operable
installation. The upstream and downstream | engt hs of undi sturbed piping shall be
in accordance with flow indi cator manufacturer's recommendati ons.

.2.5.1 Local Indicators

Al'l direct-reading indicator devices, thernoneters, and pressure gauges shall be
installed so that they can be easily read fromfloor |evel, and are readily
accessi ble for maintenance and service. Al tenperature sensing bul bs shall be
coated with a silver base heat transfer grease prior to insertion into the
thernowel I.  Pressure gauges and thernoneters shall be installed where indicated
in the contract drawings. Field calibration of all indicators shall be perforned
at tine of installation to ensure neasuring and readi ng accuracy. Differential
pressure gauges shall be installed across all process equi pnent, in accordance
with the manufacturer's recomendations, and arranged for easy observation.

.2.6 Pi pe Fl anges

Pi pe flanges shall be set level, plunb, and aligned. Flanged fittings shall be
installed true and perpendicular to the axis of the pipe. The bolt holes shal
be concentric to the centerline of the pipe and shall straddle the vertica
centerline of the pipe.

2.7 Val ve Locati ons
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Val ves shall be located in accordance with the contract draw ngs where actuators
are shown. \here actuators are not shown, valves shall be |ocated and oriented
to permt easy access to the valve operator, and to avoid interferences

.2.8 Pi pe Tap Connecti ons

Taps to pipe barrels are unacceptable. Taps to ductile iron piping shall be nade
only with a service saddle or at a tapping boss of a fitting, valve body, or

equi pnent casting. Taps to steel piping shall be made only with a wel ded

t hr eadol et connecti on

.2.9 I nsul ati on
.3 BURI ED PI PE PLACEMENT
.3.1 Excavation and Backfilling

Eart hwork shall be performed as specified in Section 02315N EXCAVATI ON,
TRENCH NG AND BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Backfilling shall be
acconpl i shed after inspection by the Contracting Officer. The Contractor shal
exercise care when |lowering pipe into the trench to prevent damage or tw sting of
t he pi pe.

.3.2 Fittings

At val ves and connections, the trench bottom shall be dug out with sufficient
I ength, width, and depth to ensure cl earance between the undisturbed trench
bottom and the val ves and such connecti ons.

.3.3 Thrust Restraint

Thrust restraint devices are generally not shown in the contract draw ngs; their
absence will not relieve Contractor of the responsibility for providing them as
required to provide conplete systens for the use intended. The Contractor shal
provi de thrust blocks and ties where required, whether or not shown on the
contract drawings. At a mininmum thrust restraint shall be provided at pipeline
tees, plugs, caps, bends, and other |ocations where unbal anced forces exist.

.3.3.1 Thrust Bl ocks

Thrust bl ocking shall be concrete of a mix not |eaner than 1 cenment, 2.5 sand and
5 gravel, and have a conpressive strength of not |ess than 2000 psi after 28
days. Blocking shall be placed between solid ground and the fitting to be
anchored. Unless otherw se indicated or directed, the base and thrust bearing
sides of the thrust blocks shall be poured agai nst undisturbed earth. The sides
of thrust bl ocks not subject to thrusts nmay be poured against forms. The area of
bearing shall be as shown or directed. Blocking shall be placed so that fitting
joints shall be accessible for repair. Steel rods and clanps, protected by

gal vani zing or a coating of bitum nous paint shall be used to anchor vertica

down bends into gravity thrust bl ocks.

.3.3.2 Restrai ned Joints

For ductile iron pipe, restrained joints shall be designed by the Contractor or
the pi pe manufacturer in accordance with DI PRA TRD.

.3.4 Mar ki ng Tape

Pi pe marking tape shall be provided and installed in accordance with the
requi renents of Section 02315N EXCAVATI ON AND FI LL.

.3.5 Pl astic Pipe Installation
.4 CONNECTI NG DI SSI M LAR PI PE

Fl exible transition couplings, dielectric fittings and isolation joints shall be
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installed in accordance with the manufacturer's instructions.
.5 EXTERNAL CORRCSI ON PROTECTI ON

Protect all pipe and piping accessories fromcorrosi on and adverse environnment a
condi tions.

.5.1 Under ground Metallic Piping

Buried netallic piping shall be protected fromcorrosion using protective
coatings. Cathodic Protection shall be provided for nmetallic underground piping
systens as specified in . Were dissimlar netals are joi ned underground
gas-tight isolation joints shall be used. |Insulating joint material shall be
provi ded where shown to control galvanic or electrical action

.6  DOUBLE CONTAI NMVENT
.6.1 Assistance and Trai ni ng

The Contractor shall provide manufacturer's technical assistance for Contractor
training, installation inspection, start up, and owner operating and nai nt enance
training. The Contractor shall follow manufacturer's instructions for
installation.

.6.2 Field Test of System

Tests shall be perfornmed to denonstrate the ability of the systemto detect and
| ocate breaks, shorts and probes on the sensor string. Leak testing shall be
perfornmed pursuant to the follow ng procedure in order to verify operation and
the ability to work with condensation pools or other static noisture. The double
cont ai nment pi ping systemleak detection field test procedures shall be as
follows: (1) Wet the sensor cable near the start of the sensor string and
acknow edge the detection/location alarmand remap the system (2) Wt the
sensor cable near the end of the sensor string with the first location stil
wetted and acknow edge the detection/location alarmand remap the system (3)
Wet the sensor cable in three additional |ocations between the first and second
| eak | ocations with each detection/location alarm being acknow edged and with al
prior leak locations still wetted. (4) Prepare and submt a report verifying
each | eak location and detection accuracy. A hard copy report of the test
results shall be furnished

.7 FLEXI BLE JO NTS AT CONCRETE STRUCTURES

Fl exible joints shall be provided at the face of all structures, whether or not
shown on the contract drawi ngs. Rubber ring joints, nmechanical joints, flexible
couplings, and proprietary restrained ductile iron pipe joints shall be
considered flexible joints; welded pipe joints shall not. Joints may be flush
with the structure face or nay be | ocated up to pipe dianeter away from face

but not further than 17.7 inches away fromface. For pipelines |arger than 18
inches in dianmeter the first joint shall be within 1 pipe dianeter.

.8  CLOSURES

Cl osure pieces shall be installed as necessary to end pi pe runs and shall conform
to ASME B16.9 or ASME B16.11. El astomner sl eeves bonded to pi pe ends are not
acceptable. Pressure piping shall have closures of blind flanges, unless

ot herwi se shown on contract draw ngs or approved by the Contracting Oficer

Pipes with restrained joints shall have pipe closures installed with thrust
tie-rod assenblies

.9  PENETRATI ONS
Steel pipe sleeves shall be hot-di pped gal vani zed after fabrication for above
grade applications in nonsubnerged areas. For bel ow grade, or in subnerged and

danp environnments, steel pipe sleeves shall be lined and coated. Enbedded
nmetal lic piping shall be isolated fromconcrete rei nforcenent using coated pipe
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penetrations. Wall pipes shall be securely supported by formwork to prevent
contact with reinforcing steel and tie-wires. Joints shall be caul ked with
rubber sealant. For existing concrete walls, rotary drilled holes nay be
provided in lieu of sleeves.

.10  VALVE | NSTALLATI ON

Fl anged val ve bolt holes shall be installed so as to straddle the vertica
centerline of pipe. Flanged faces shall be cleaned prior to inserting the gasket
and bolts, and then the nuts shall be tightened progressively and uniformy.
Threaded ends shall have the threads cleaned by wire brushing or swabbing prior
to installation

.10.1 Valve Orientation

The operating stem of a manual valve shall be installed in a vertical position
when the valve is installed in horizontal runs of pipe having centerline

el evations 4.5 feet or | ess above finished floor, unless otherw se shown on
contract drawi ngs. The operating stemof a manual valve shall be installed in a
hori zontal position in horizontal runs of pipe having centerline elevations
between 4.5 feet and 6.75 feet above finish floor, unless otherw se shown on
contract drawings. Automatic valves shall be installed in accordance with .

.10. 2 Qper at or Extension Stens

Where the depth of the valve is such that its centerline is nore than 3 feet

bel ow grade, an operator extension stemshall be furnished with a 2 inch
operating nut to bring the operating nut to a point 5.9 inches bel ow the surface
of the ground and/or box cover. The operating nut shall be |located in a floor box.

.10.3 Torque Tube

Where the operator for quarter-turn valve is located on a floor stand, an
extension stemtorque tube shall be furnished, properly sized for the maxi mum
torque capacity of the valve

.10. 4 Chai n Wheel and Cui de

Chai n wheel and gui de assenblies or chain | ever assenblies shall be installed on
manual | y operated val ves | ocated over 6.73 feet above finished floor elevation.
Where chains hang in normally travel ed areas, appropriate "L" type tie-back
anchors shall be used.

.11 Al R RELEASE, DRAINS AND SAVPLE PCRTS

Sanpl e ports shall be provided where indicated on the contract drawi ngs. The
Contractor shall install specified vents at piping high points for entrapped air
rel ease and install drains in the | ow points of pipelines regardless of whether
shown on contract draw ngs.

.12 Pl PI NG SUPPORT SYSTEMS | NSTALLATI ON

The absence of pipe supports and details on the contract draw ngs shall not
relieve the Contractor of responsibility for sizing and providing supports
t hr oughout pl ant.

12,1 Ceneral Support Requirenents

Pi pe support systens shall neet the requirenments of MSS SP-58

Contract or-desi gned and sel ected support systens shall be installed in accordance
with MSS SP-69, and as specified herein. Piping connections to equi pnent shall be
supported by pipe supports and not off the equipment. Large or heavy val ves,
fittings, and/or equipnment shall be supported independently of associated piping
Pi pes shall not be supported off other pipes. Supports shall be provided at

pi pi ng changes in direction or in elevation, adjacent to flexible joints and
couplings, and where otherw se shown on the contract draw ngs. Pipe supports and
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hangers shall not be installed in equi pment access areas or bridge crane runs.
Hangi ng pi pes shall be braced agai nst horizontal novenent by both | ongitudina
and |l ateral sway bracing. At each channel type support, every pipe shall be
provided with an internedi ate pi pe guide, except where pipe anchors are required.
Exi sting support systens may be used to support additional new piping only if
the Contractor can denonstrate that the existing support systems are adequate for
the additional loads, or if the existing systens are strengthened to support the
addi tional |oads. Pedestal type pipe supports shall be provided under base
flanges adj acent to rotating equi pnent and where required to isolate vibration.
Piping 2.5 inches in dianmeter and | arger shall be braced for seismc forces
Lateral supports for seismic |loads shall be installed at all changes in direction

.12.2 Support of Insul ated Piping

The Contractor shall install oversized supports to fit the insulation inserts
Supports shall be provided with gal vani zed or stainless steel protection shields
and oversized rollers.

.12.3 Dielectric Barriers

Dielectric barriers shall be installed between supports and copper or stainless
steel piping, and between stainless steel supports and non-stainless stee
ferrous piping.

.12. 4 Support Spaci ng

.12.4.1 Acceptable Limts for Metallic Piping

.12.4.2 Acceptable Limts for Thernoplastic Piping
.12.4.3 Acceptable Limts for Rubber/El astoner Piping
.12.5 Support Met hods

Pi pi ng support shall be provided as specified and as shown in the contract

drawi ngs. Single horizontal suspended piping shall be supported by adjustable
swivel-ring, split-ring, or clevis hangers. Miltiple horizontal suspended piping
shal | be supported by trapeze hangers with channel type supports. Horizonta
pedestal mounted piping shall have saddl e type supports. Horizontal wall nounted
pi pi ng shall have wall brackets. Vertical piping shall be supported by wal
brackets, base el bows, or riser clanps on floor penetrations.

.13 PI PE | DENTI FI CATI ON, PAI NTI NG AND COLOR CODI NG
.14  FIELD QUALI TY CONTRCL
.14.1 Hydrostatic Tests

Where any section of a pipeline is provided with concrete thrust bl ocking for
fitting, the hydrostatic tests shall not be nmade until at |east 5 days after the
installation of the concrete thrust blocking, unless otherw se approved by the
Contracting O ficer.

.14.1.1 Buri ed Piping
.14.1.2 Exposed Pi pi ng

Hydrostatic testing shall be conducted in accordance with ASVME B31.3. Piping
systens shall be tested under normal service conditions (as indicated in the Pipe
Schedul e in the contract drawi ngs) to denonstrate conpliance. The test pressure
shall not be less than 1.5 times the design pressure. Water shall be used as

the hydrostatic test fluid. The Contractor shall provide clean test water of
such quality to prevent corrosion of the piping systemmaterials. Ar release
vents shall be opened at all high points of the piping systemin order to purge
air pockets while the piping systemis filling.
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a. For rigid piping hydrostatic testing, the maxi numtest pressure shall be
cal cul ated according to ASME B31.3, but shall not exceed the yield
strength of the piping system The maxi numvelocity during filling shal
be 0.25 fps applied over full area of pipe . Venting during filling may
al so be provided by | oosening flanges with a mnimumof four bolts or by
the use of equi pnent vents. The Contractor shall test all parts of the
pi pi ng system The hydrostatic test pressure shall be maintained
continuously for 30 m nutes m ni mumand for such additional tine as
necessary to conduct exam nations for |eakage. Al joints and
connections shall be exam ned by the Contractor for |eakage. The piping
system exclusive of possible |localized instances at punp or valve
packi ng, shall show no visual evidence of |eaking. The Contractor shal
correct visible | eakage and retest. Unless otherw se directed by the
Contracting Oficer, the piping systemshall be left full of water after
| eaks are repaired

b. For non-rigid, non-nmetallic piping and netallic piping with a
non-netallic liner hydrostatic testing, the maxi mumtest pressure shal
be cal cul ated according to ASME B31.3, but shall not exceed 1.5 tines
t he maxi mum pressure rating of the | owest rated conponent in the piping
system The maxi mum vel ocity during filling shall be 0.25 fps applied
over full area of pipe in accordance with the manufacturer's
instructions. The systemshall be initially pressurized to 50 percent of
the normal service conditions and i nspected. Any | eaks shall be repaired
by the Contractor. The systemshall then be pressurized to the test
pressure. Small anobunts of water shall be added as required on a hourly
basis for a maxi mumof 3 hours in order to maintain the test pressure.

After 4 hours, the test pressure shall be |owered by 10.2 psi . |If the
hydrostatic pressure remains steady for 1 hour, then no | eakage is
i ndicated. The Contractor shall inspect for |eaks, repair and retest if

necessary. The piping systemshall be allowed to relax for 8 hours
before retesting.

3.14.1.3 Tine for Mking Test

Except for joint material setting or where concrete thrust blocks necessitate a
del ay, underground piping jointed with rubber gaskets, nechanical or push-on
joints, or couplings may be subjected to hydrostatic pressure, inspected, and
tested for | eakage at any time after partial conpletion of backfill. Tests for
above ground pressure piping shall be conducted after the piping has been
conpletely installed, including all supports, hangers, and anchors, and inspected
for proper installation but prior to installation of insulation

3.14.2 Pneumati c Tests

Pneumatic testing shall be prepared for and conducted in accordance with the
requi renents of ASME B31.3. Care nust be taken to minimze the chance of a
brittle fracture or failure during a pneumatic |eak test. Only non-toxic,
nonfl ammabl e, inert gases or air shall be used.

3.14. 2.1 Pressure Relief Device

During pneumatic testing, a pressure relief device shall be provided for each
pi pi ng section being tested. The device shall have a set pressure not higher
than the test pressure plus the | esser of 10 percent of the test pressure or 50.8

psi
3.14.2.2 Pneumati c Testing Procedures

The test fluid shall be air and the test pressure shall be 110 percent of the
design pressure. The test pressure shall be increnentally increased until the
gage pressure reaches the | esser of 50 percent of the test pressure or 25 psig.
The Contractor shall examine piping joints for |eakage. If no |eakage is
occurring, the Contractor shall continue to increase the pressure increnentally,
whi | e mai ntaini ng each incremental increase |ong enough to equalize pipe strains,
until the test pressure is reached. The test pressure shall then be reduced to
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the design pressure and mai ntained for 10 m nutes w thout additional energy
expenditure. |If the pneumatic pressure renains steady, then no | eakage is

i ndi cated. The Contractor shall inspect for and repair |eaks, and retest if
necessary.

.14.2.3 Doubl e Cont ai nment Secondary Pi pi ng

The primary piping of a double containnent piping systemshall be hydrostatically
tested in accordance w th Subparagraph Buried Piping. Secondary contai nnent

pi pi ng of a doubl e contai nnent piping systemshall be pneurmatically pressure
tested at the maxi mumtest pressure of 5 psi or manufacturer's recomended

maxi mum The test fluid shall be air. Testing procedures shall be in accordance
wi th manufacturer's reconmendations. The Contractor shall inspect for and repair
| eaks, and retest if necessary.

.14.3 Pi pe Leakage Tests

Unl ess approved by the Contracting O ficer, |eakage testing shall be conducted
after the pressure tests have been satisfactorily conpleted. The duration of each
| eakage test shall be at least 2 hours, and during the test the piping shall be
subj ected to not | ess than 200 psig pressure. Leakage is defined as the quantity
of the test liquid, water, that is supplied to the piping system or any valved
or approved section thereof, in order to maintain pressure within 5 psi of the
specified | eakage test pressure after the piping has been filled with the test
liquid and all air is expelled. No piping installation will be accepted if

| eakage exceeds the all owabl e | eakage determi ned by the follow ng fornul a:

 x Nx Dx PO.5

conversion factor = 0.0001351

al | onabl e | eakage, gall ons per hour

nunber of joints in the length of piping tested
nom nal pipe dianmeter, inches

average test pressure during the test, psig.

TozrqQr

Shoul d any test disclose | eakage greater than that allowed, the | eaks shall be
|l ocated and repaired until the | eakage is within the specified allowance, w thout
addi tional cost.

.14.4 Testing New to Existing Connections

New pi pi ng connected to existing pipe, existing equipnent, existing treatnent
systens, or tanks and treatment systens furni shed under other Sections shall be
tested. The Contractor shall isolate the new piping with pipe caps, spectacle
blinds, or blind flanges. The joint between new pi ping and exi sting piping shal
be tested by methods that do not place the entire existing systemunder the test

| oad. The Contractor shall then proceed with the testing of new piping systens as
speci fied herein.

.14.5 Valve Testing

Val ves may either be tested while testing pipelines, or as a separate step. It
shal | be denonstrated that val ves open and cl ose snoothly with operating pressure
on one side and at nospheric pressure on the other, and in both directions for
two-way val ve applications. The Contractor shall count and record the nunber of
turns required to open and cl ose each val ve, and account for any di screpancies
with manufacturer's data. Air and vacuumrelief valves shall be exam ned as the
associated pipe is being filled to verify venting and seating is fully
functional. The Contractor shall set, verify, and record set pressures for al
relief and regul ating valves. Self-contained autormatic valves shall be tested at
bot h maxi mum and m ni num operati ng ranges, and reset upon conpletion of test to

t he design val ue

15 FI NAL CLEANI NG

15.1 Interimd eaning
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The Contractor shall prevent the accumul ation of weld rod, weld spatter, pipe
cuttings and filings, gravel, cleaning rags, and other foreign material within
pi pi ng sections during fabrication. The piping shall be exam ned to assure

renoval of these and other foreign objects prior to assenbly and installation

3.15.2 FI ushi ng

Fol | owi ng assenbly and testing, and prior to final acceptance, piping systens
shall be flushed with water to renmove accunul ated construction debris and ot her
foreign matter. The piping shall be flushed until all foreign matter is renoved
fromthe pipeline. The Contractor shall provide all hoses, temporary pipes
ditches, and other itens as required to properly dispose of flushing water

wi t hout danmege to adjacent properties. The mnimmflushing velocity shall be
2.5 fps. For large dianeter pipe where it is inpractical to flush the pipe at the
m ni mum flushing velocity, the pipeline shall be cleaned in-place fromthe inside
by brushing and sweeping, then flushing the pipeline at a | ower velocity. Cone
strainers shall be installed in the flushing connections of attached equi prent
and left in place until cleaning is conpleted. Accunul ated debris shall be
renoved through drains, or by renoving spools or valves

3.15.3 D si nfection
3.16 WASTE WATER DI SPOSAL

The water used for testing, cleaning, flushing and/or disinfection shall be

di sposed of in accordance with all applicable regulations. Disposal is solely
the responsibility of the Contractor. The nethod proposed for disposal of waste
wat er shall be provided to, and approved by, the Contracting O ficer prior to
perform ng any testing, cleaning, flushing and disinfection activities.

3.17 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOCR COWON PI PI NG SYSTEMS

[tem SERVI CE
No. Pipe Materi al A Bl

2.2 D Pipe X X

LEGEND:

A - Under ground
Bl - Aboveground: with anbient tenperature exposure -13 degrees F to 113 degrees F
and ultraviolet |ight exposure

-- End of Section --
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16261N

VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS
09/ 99

PART 1  GENERAL

Speci fication bel ow covers Variable Frequency Drive (VFD) and solid State
Reduced Vol tage controller (SSRV). In addition this section contains an
option for the wireless controls (telenetry) between the punp controller and
the renpte on site maintenance buil di ng.

1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to within the text by the

basi c designation only.

U.S. NATI ONAL ARCH VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 519 (1992) Harnonic Control in Electrical
Power Systens

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC
Power Circuits

U S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 461 (Rev. D) Control of Electronmagnetic
Interference Em ssions and Susceptibility

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMVA 250 (1991) Enclosures for Electrical Equi prent
(1000 Vol ts Maxi mun

NEMA I CS 1 (1993) Industrial Control and Systemns

NEMA ICS 3.1 (1990) Construction and Cuide for

Sel ection, Installation and Operation of
Adj ust abl e- Speed Drive Systemns

NEMA | CS 6 (1993) Industrial Control and Systemns
Encl osures

NEMA I CS 7 (1993) Industrial Control and Systemns
Adj ust abl e- Speed Drives

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

NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 489 (1996; R 1998) Ml ded-Case Circuit

Breakers and Circuit-Breaker Enclosures

16261N-1



W12DQ 04- B- 0010- 0001

UL 508C (1996) Power Conversion Equi pment

.2 RELATED REQUI REMENTS

Section 16415A, "Electrical Wrk Interior"

.3  SYSTEM DESCRI PTI ON

. 3.1 Per f or mance Requi rements

.3.1.1 El ectromagnetic I nterference Suppression

Conputi ng devi ces, as defined by 47 CFR 15, M L-STD- 461 rul es and
regul ati ons, shall be certified to comply with the requirements for class A
conputi ng devices and | abel ed as set forth in part 15.

.3.1.2 El ectronechani cal and El ectrical Components

El ectrical and el ectromechani cal conponents of the Variable Frequency Drive
(VFD) shall not cause electromagnetic interference to adjacent electrica
or el ectromechani cal equi pment while in operation

.3.1.3 Har noni ¢ Protection

The upstream distribution shall be protected from harnonics in conpliance
with |EEE std 519. As a mininuma |line reactor is shown on plans.

. 3.2 El ectrical Requirenents

.3.2.1 Power Line Surge Protection

| EEE C62.41, |EEE Std 519 Control panel shall have surge/ harnonic
protection, included within the panel or upstreamto protect the unit from
damagi ng transi ent voltage surges. Surge arrestor shall be mounted near

t he i ncom ng power source and properly wired to all three phases and
ground. Fuses shall not be used for surge protection

.3.2.2 Sensor and Control Wring Surge Protection

I/ O functions as specified shall be protected agai nst surges i nduced on
control and sensor wiring installed outdoors and as shown. The inputs and
out puts shall be tested in both normal node and common node using the

foll owi ng two wavef or ims:

a. A 10 mcrosecond by 1000 m crosecond waveformwi th a peak voltage
of 1500 volts and a peak current of 60 anperes.

b. An 8 microsecond by 20 nicrosecond waveformw th a peak voltage of
1000 volts and a peak current of 500 anperes.

.4 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures. "

SD- 02 Shop Drawi ngs
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Schematic diagranms; G RE

I nterconnecting diagranms; G RE

Installation drawi ngs; G RE

Wrel ess system (Tel enetry for renmote punp controls); G RE
(a). Schematic di agrans

(b). Interconnecting di agramns

(c). Installation draw ngs

(d). Site survey to verify location, line of sight & any
obstructions

Submit drawi ngs for governnent approval prior to equi pnent
construction or integration. Mdifications to original draw ngs
made during installation shall be i mediately recorded for
inclusion into the as-built draw ngs.
SD- 03 Product Data
VFD & SSRV controller; G RE
Wres and cabl es
Equi pnent schedul e
Include data indicating conpatibility with nmotors being driven.
SD-06 Test Reports
VFD & SSRV controller Test
Performance Verification Tests
Endur ance Test
SD- 08 Manufacturer's Instructions
Installation instructions
SD- 09 Manufacturer's Field Reports
VFD & SSRV controller Factory Test Plan; G
Factory test results
SD-10 Operation and Mai ntenance Data; G
VFD & SSRV controller, Data Package 4
Submit operation and mai nt enance nanual s in accordance wth

Section 01780, "C oseout Subnittals." Provide service and
mai nt enance i nformati on including preventive maintenance,
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assenbly, and disassenbly procedures. |Include electrical draw ngs
fromelectrical general sections. Submt additional infornmation
necessary to provide conplete operation, repair, and maintenance

i nformation, detailed to the smallest replaceable unit. Include
copies of as-built submittals. Provide routine preventative

mai nt enance instructions, and equi pnment required. Provide

i nstructions on how to nodify program settings, and nodify the
control program Provide instructions on drive adjustnent,

troubl e-shooti ng, and configuration. Provide instructions on
process tuning and system cal i bration

1.5 QUALITY ASSURANCE
1.5.1 Schenmati ¢ Di agranms

Show circuits and device el enents for each replaceabl e nodule. Schematic
di agrams of printed circuit boards and ribbon connectors to tie the boards
with sufficient information provided for governnment naintenance personne
to verify proper operation of the boards.

1.5.2 I nt erconnecti ng Di agrans

Show i nt erconnecti ons between equi pment assenblies, and external
i nterfaces, including power and signal conductors. Include for enclosures
and external devices.

1.5.3 Install ati on Draw ngs

Show floor plan of the site, with VFD, SSRV controller and notors
indicated. Indicate ventilation requirenents, adequate clearances, and
cabl e routes.

1.5.4 Equi prent Schedul e

Provi de schedul e of equi pment supplied. Schedul e shall provide a cross

ref erence between nanufacturer data and identifiers indicated in shop

drawi ngs. Schedul e shall include the total quantity of each item of

equi prent supplied. For conplete assenblies, such as VFD & SSRV
controller, provide the serial nunbers of each assenbly, and a sub-schedul e
of components within the assenbly. Provide recomended spare parts listing
for each assenbly or conponent.

1.5.5 Installation instructions
Provide installation instructions issued by the manufacturer of the
equi prent, including notes and recomendati ons, prior to shipment to the
site. Provide operation instructions prior to acceptance testing.

1.5.6 Factory Test Results

Docurent test results and submt to government within 7 working days after
conpl etion of test.

1.6 DELI VERY AND STORAGE
Equi pnent delivered and placed in storage shall be stored with protection

fromthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contam nants.
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7 WARRANTY

The conpl ete system shall be warranted by the manufacturer for a period of
24 months fromthe date of certified start up (acceptance), or the
contracted period of any extended warrantee agreed upon by the contractor
and the CGovernnent, after successful conpletion of the acceptance test.
Any conponent failing to performits function as specified and docunented
shal |l be repaired or replaced by the contractor at no additional cost to
the Governnment. Itenms repaired or replaced shall be warranted for an

addi tional period of at |east one year fromthe date that it becones
functional again, as specified in the FAR CLAUSE 52. 246-21

. 8 VAl NTENANCE

.8.1 Spare Parts

Manuf acturers provide spare parts in accordance with reconmended spare
parts |ist.

.8.2 Mai nt enance Support

During the warranty period, the Contractor shall provide on-site, on-cal

mai nt enance services by Contractor's personnel on the follow ng basis: The
service shall be on a per-call basis with 36 hour response. Contractor
shal | support the maintenanc e of all hardware and software of the system
Various personnel of different expertise shall be sent on-site depending on
the nature of the maintenance service required. Costs shall include
travel, local transportation, living expenses, and | abor rates of the
servi ce personnel while responding to the service request. The provisions
of this Section are not in lieu of, nor relieve the Contractor of, warranty
responsibilities covered in this specification. Should the result of the
servi ce request be the uncovering of a system defect covered under the
warranty provisions, all costs for the call, including the |abor necessary
to identify the defect, shall be borne by the Contractor

PART 2 PRODUCTS

2.

1 VAR ABLE FREQUENCY DRI VES ( VFD)

Provi de frequency drive to control the speed of induction motor. The VFD
shal | include the follow ng mni num functions, features and ratings.

a. Input circuit breaker per UL 489 with a m ni num of 25,000 anps
symmetrical interrupting capacity and door interlocked externa
operator.

b. A converter stage per UL 508C shall change fixed voltage, fixed
frequency, ac line power to a fixed dc voltage. The converter
shall utilize a full wave bridge design incorporating di ode
rectifiers, 6 pulse. Silicon Controlled Rectifiers (SCR) are not
acceptable. The converter shall be insensitive to three phase
rotation of the ac line and shall not cause di spl acenent power
factor of less than .95 | aggi ng under any speed and | oad condition

c. An inverter stage shall change fixed dc voltage to variable
frequency, variable voltage, ac for application to a standard NEMA
design B squirrel cage motor. The inverter shall be switched in a
manner to produce a sine coded pul se wi dth nodul ated (PWW) out put
waveform The VFD shall utilize soft- switching I1GT s (insul ated
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gate Biopolar transistors). VFD utilizing SCR s and out put
filtering will not be accepted. The drive shall be capabl e of
operating subnersible punp type nmotor with a drive to notor
di stance of up to 300" without the use of |load side filters.

The VFD shall be capabl e of supplying 110 percent of rated ful
| oad current for one mnute at naxi mum anbi ent tenperature.

The VFD shall be designed to operate continously w thout fault
with input voltage of 480 volt, - 15 %/ + 10% three phase, 60 Hz

supply.

Accel erati on and decel eration tinme shall be independently
adj ustabl e from one second to 360 seconds.

Adj ustable full-time current limting shall limt the current to a
preset val ue which shall not exceed 120 percent of the controller
rated current. The current limting action shall maintain the
V/Hz ratio constant so that variable torque can be nmintai ned.
Short tinme starting override shall allow starting current to reach
175 percent of controller rated current to maxi mum starting torque.

The controllers shall be capable of producing an output frequency
over the range of 3 Hz to 60 Hz (20 to one speed range), w thout

| ow speed coggi ng. Over frequency protection shall be included
such that a failure in the controller electronic circuitry shal
not cause frequency to exceed 110 percent of the maxi mum
control I er output frequency sel ected.

M ni mum and maxi mum out put frequency shall be adjustable over the
followi ng ranges: 1) Mninmum frequency 3 Hz to 50 percent of
maxi mum sel ect ed frequency; 2) Maxi mum frequency 40 Hz to 60 Hz.

The controller efficiency at any speed shall not be |less than 96
percent.

The controllers shall be capable of being restarted into a notor
coasting/spinning in the forward direction or backward direction
wi t hout tri pping.

Protecti on of power sem conductor conponents shall be acconplished
wi t hout the use of fast acting sem conductor output fuses.

Subj ecting the controllers to any of the foll owi ng conditions
shall not result in conponent failure or the need for fuse

repl acment:

1. Short circuit at controller output

2. Gound fault at controller output

3. Open circuit at controller output

4. I nput undervoltage

5. Input overvoltage

6. Loss of input phase

7. ACIline switching transients
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8. I nstantaneous overl oad

9. Sustained overl oad exceedi ng 115 percent of controller rated
current

10. Over tenperature

11. Phase reversa

Solid state notor overload protection shall be included such that
current exceedi ng an adjustable threshold shall activate a 60
second tinmng circuit. Should current remain above the threshold
continuously for the timng period, the controller wll
automatically shut down.

A slip compensation circuit shall be included which will sense
changi ng notor | oad conditions and adjust output frequency to
provi de speed regul ation of NEMA B notors to within +/ - 0.5
percent of maxi mum speed wi thout the necessity of a tachoneter
gener at or.

The VFD shall be factory set for manual restart after the first
protective circuit trip for mal function (overcurrent, undervoltage,
overvol tage or overtenperature) or an interrupti on of power. The
VFD shal | be capabl e of being set for autonatic restart after a
selected tine delay. If the drive faults again within a specified

time period (adjustable 0-60 seconds), a manual restart will be
required.
The VFD shall include external fault reset capability. Al the

necessary logic to accept an external fault reset contact shall be
i ncl uded.

Provide critical speed |ockout circuitry to prevent operating at
frequencies with critical harnonics that cause resonant

vi brations. The VFD shall have a nmini num of three user selectable
bandwi dt hs. The AFD s shall be able to operate with an | GBT

swi tching frequency up to 15kHz for drives below 30 hp @460v, up
to 10kHz for drives greater than 30 hp up to 100 hp @460v, and
upt to 6kHz for all drives over 100 hp @460v. Drive shall be
capabl e of producing full rated KWouptut at rated voltage and
current across the entire switching frequency range. Al drives
nmust be sized based on their output rating at nmaxi mnumcarrier
frequency.

Provide the follow ng operator control and nonitoring devices
mounted on the front panel of the VFD or through keypad functions:

1. Manual speed potentioneter.
2. Hand-Of-Auto ( HOA ) switch.
3. Power on light.

4. Drive run power |ight.

5. Local display.

6. RS -485 serial port (located inside the cabinet)
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s. Provide properly sized UL anperage rated by-pass contactors and
| ockabl e isolation switch as shown on plans to enabl e operation of
motor in the event of VFD failure. Mechanical interlocks shall be
install ed between the by-pass contactors and isolation swtch.
Provide a selector switch and transfer delay tiner. Provide notor
protection in by-pass node circiutry. Circuit breaker serving
both the drive & bypass section shall have full branch circuit
protection w thout the requirement of additional fuses or circuit
br eakers.

t. Drive shall be rated for 50 degree C anbient condition at
nanepl at e anpere draw.

2.2 ENCL OSURES
Provi de equi pnent encl osures free standing or nounted to wall conformng to
NEMA 250, NEMA ICS 7, NEMA ICS 6. access door shall be hinged to all ow easy
access to all internal conponents.

2.3 WRES AND CABLES
All wires and cables shall conformto NEMA 250, NEMA ICS 7, NFPA 70.

2.4 NAVEPLATES (VFD & SSRV controller)
Nanepl at es external to NEMA enclosures shall conformwi th the requirenents
of Section 16415A, "Basic Electrical Wrk, Interior." Nameplates interna
to enclosures shall be manufacturer's standard, with the exception that
t hey rmust be pernmanent.

2.5 SOURCE QUALI TY CONTRCL

2.5.1 VFD & SSRV controller Factory Test Plan
To ensure quality, VFD & SSRV shall be subject to a series of in-plant
quality control inspections before approval for shipment fromthe
manufacturer's facilities. Provide test plans and test reports.

2.6 SSRV Control | er
2.6.1 CGeneral Description

Provi de SSRV controller to limt the inrush current of induction notor.

The SSRV controller shall include the follow ng m nimum functions, features
and ratings
A The soft starter shall be provided by the manufacturer in a

configuration suitable for panel nounting. The conmponent nust be suitable
for nmounting in a pollution degree 3 environnent. All power devices and
conponents must not be accessible during routine nmaintenance or set-up

B. The soft start shall utilize thyristor (SCR) bridge consisting of at

| east two SCRs per phase to control the starting and stopping of industry
st andard notors.

C. The soft start shall provide torque control for |inear acceleration

wi t hout external feedback independent of nmotor |oad or type of application
The gating of the thyristors will be controlled in such a manner to ensure
snoot h and stabl e accel eration ranp.

D. The soft start shall be controlled by a m croprocessor that
continuously monitors the current and controls the phasing of the SCRs.
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Anal og control algorithms shall not be all owed.

E. Al soft start power ratings will utilize the same control nodul e.
F. Integral protective capabilities and sel ectabl e decel eration contro
shal |l be available even if a shorting contactor is used with soft starts
rated 47 anps or above. Power terninals shall be provided to sinmplify

i ntegration shorting contactor integration w thout additional conponents.

2.6.2 Mot or Dat a

The soft start shall be designed to operate a NEMA design B motor with
a nanepl ate rating of 315 horsepower, rated for 395 anp continuous at 480_
volts +/- 10%

2.6.3 Rat i ngs

A The soft start shall be designed to operate in an anbient tenperature
) degrees Cto 40 degrees C. For anbient tenperatures between 40 degrees C
and 60 degrees C, derate the current by 1.2% per degrees C above 40 degrees

Storage tenperature range shall be -25 degrees Cto 70 degrees C.

Maxi mum rel ative hum dity shall be 93% at 40 degrees C, non-condensi ng.

The soft start shall be designed to operate in altitudes up to 3300ft.

For higher altitudes, derate by 0.5%for each additional 330ft.

The soft start shall be capable of operation within +/-10% of nom na

ol tage rating.

The soft start shall automatically adapt for operation at 50 or 60 Hz.
Frequency tol erance shall be +/-5%when starting and +5% or -15% duri ng

st eady state operation.

G The soft start shall be capable of supplying 300% of rated full | oad

current for 30 seconds at maxi num anbi ent tenperature.

H. The SCRs shall have minimumP.1.V. rating of 1400 Vac. Lower rated

SCRs with protection by MOVs are not acceptabl e.

oowo

msm

2.6.4 Adjustnents and Configurations

A Al'l dial ogue functions, display units, renote functions, term na

bl ocks, configuration switches and adjustnent potentioneters shall be
accessible on the front of the control nodule. Exposure to control circuit
boards or el ectrical power devices during routine adjustnments shall be

pr ohi bi t ed.

B. Digital indication shall provide, as a ninimm the follow ng

condi tions:

1. Soft start status - ready, starting/stopping, run

2. Mot or status - current, torque, thermal state, power factor

3. Fault status - Mdtor thermal overload, starter thermal fault, phase
fault, frequency fault, supply fault, locked rotor fault, notor underl oad,
max start time exceeded, external fault, serial link fault, phase

i nversion, internal failure, overcurrent

C. The starter shall be preset to the followi ng for operation w thout

adjustrent in nost applications.

. Torque accel eration ranp of 10 seconds

2. Current limtation to 300% of the notor full load current rating

3. Class 10 overl oad protection

4. Mot or current preset per NEC and UL tables for standard HP notors

D. A digital keypad shall be utilized configure the follow ng operating
parameters as required:

[N

1. Motor full | oad anmps adjustable from50 to 130% of the controller's
rating

2. Current limtation on starting adjustable from1.5 to 7.0 tines rated
motor current, not to exceed 5.0 times the controller rating

3. Torque ranp adjustable from1l to 60 seconds

4. Initial torque adjustable from10 to 100% of nom nal notor torque
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Torque linmt adjustable from 10 to 200% of nom nal notor torque
Maxi mum start time adjustable from10 to 999 seconds

Vol t age boost adjustable from 50 to 100% of the nom nal supply voltage
Sel ection of freewheel, soft stop or braking

. Adj ustabl e soft stop torque ramp time from1l to 60 seconds

10. Threshol d to change to freewheel following a soft stop fromO to 100%
of the nom nal notor torque

11. Braking torque | evel adjustable fromO to 100% effectiveness

12. Selection of Cass 2, 10, 10A, 15, 20, 25 or 30 notor therma

overl|l oad protection

E. A Digital keypad shall be utilized configure the follow ng controller
paranmeters as required:

Sel ectabl e automatic reset operation

Cancel l ation of the torque control loop for nmulti notor installations
Adj ustment of the stator |loss estimation for specialty notors

Assi gnnment of controller inputs and outputs

Activation of phase reversal protection

Reset of notor thermal state

Return to factory settings

Activation of test node for use with | ow power notors

I ndication of elapsed tine in hours of starting, running and stopping
Qut put relays shall provide the follow ng status indications:

. One formA (N.O) and one formB (N.C.) mninmmfor indication of

ault or control of an isolation contactor

One formA (N.O) for indication that torque ranp is conplete and
current is bel ow 130% notor FLA (End of start)

G Addi tional inputs and outputs shall be available to provide the

foll owi ng status indications:

1. One logic input for force to freewheel, indication of external fault,
force to local control, control of cascading notors, or external notor

over| oad reset

2. One logic output for indication of notor thermal overload re-al arm or
presence of motor current and one logic output to indicate overcurrent alarm
3. One anal og out put shall be available for 4 - 20 or 0 - 20 millianp

i ndi cation of notor current, torque, thermal state or power factor

H. Relay and I/O functions |isted above nust be isolated with respect to
conmon

©oNOo O

NTPTOONOOTEWNE

2.6.5 Protection

A A mcroprocessor controlled thermal protection systemshall be

i ncl uded whi ch continuously cal cul ates the tenmperature-rise of the notor
and soft start and provides:

1. An overl oad pre-alarmwhich indicates by relay contact that the notor
has exceeded its rated tenperature rise by 110% This function shall be
annunci ati on only.

2. A thermal fault condition which stops the notor if the
tenmperature-rise exceeds 120% of the notor thermal capability.

3. An anal og electronic circuit with a tinme constant adjustable to the
notor's thermal cooling tine constant ensuring the menorization of the
thermal state even after power supply disconnection or shorting out of the
power semni conductors.

B. The soft start shall provide phase | oss, phase reversal, underl oad,
stall, and jam protection
C. The integral protective features shall be active even if an externa

shorting contactor is used to bypass the SCRs during steady state operation
2.6.6 Control s

A The soft start's control circuit shall be conpletely independent its
power circuit and adaptable to 240, 380 or 460 Vac 50 or 60 Hz.
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B. The soft start shall accept control |ogic either by operator devices
(push buttons, selector switches, etc.) wired directly to the unit or from
external relay logic. SSRV shall also be capable of renote control as
described in this section.

2.7 Wreless controls (Telenmetry) for renmote punp control and nonitoring
(OPTION 1)

Wrel ess systemincludes the foll ow ng:
2.7.1 Ceneral.

A Renote Start/Stop panel (HM) that reports status of one punmp's variable
frequency drive and the other punp's soft start. The di stance between the
Start/ Stop panel and the drive panel is approximately 3 mles.

A radio systemand a 5.7" STN col or touchscreen shall be provided. The
radi o equi pnrent shall include the radi os, antennas, cables. A site survey
to verify line of sight and obstructions shall be provided and is required
prior to bid. The antenna height shall be a m nimumof 20ft. Antenna shall
be connected to the radio enclosure with a cable.

The operator interface touchscreen shall be capable of conmunicating with
t he Modbus protocol to the drives and the soft start.

2.7.2 Equi prent description.

a. Gaphic Touchscreen HM Series 5.7" Graphic Touchscreen, 256-col or STN
LCD, Conpact Flash, Ethernet, SWand cabl es Mapl e nodel No HM 520C,
quantity 1

b. Radi os MDS nodel No EL805 Transent 900

c. Bul khead Li ghtning Arrestor

MDS nodel No

| S- B50LN- C2

125/1000 MHZ N Fermal e to Bul khead N-Fem quantity 2.

d. Radio to Pol yphaser Cable

MDS nodel No

F1- PNMIM 3

Standard Cable N Male to TNC Male 3 feet, quantity 2.

e. Antenna at Master Station

MDS nodel No

MY@9303

6 dB Yagi 900 Mhz CGold Anodi zed Mounting Kit |ncluded, quantity 1.
f. Antenna at Renote Station

MDS nodel No

MP8906PTNF

5. 4dB 890- 960MHZ Panel 90 Deg Horizontal Beamwi dth, quantity 1.

g. Antenna to lightning arrestor cable
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MDS nodel No
CON- LMR400- 50
50" LMR 400 connecterized w N Mal e both ends, quantity 2.

h. Grounding kit for antenna cable

MDS No

97- 1677A06

Ground Kit, Factory Lug for LDF4-50A, 36" ground wi re, 204989-31, quantity
2.

i. Power Supplies

MDS No

M_30. 100

PULS P/'S, Input Voltage (1P) 100-240V, Qutput Voltage 24-28V, Qutput Anps
1.3A, quantity 2.

The above Manufacturer/Mdel Nunbers are listed to estabish the mninmun
acceptable quality. Oher equal manufacturers' equipnent may be accepted
upon review and approval by the Contracting Oficer

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Per NEMA ICS 3.1, install equipnent in accordance with the approved

manuf acturer's printed installation drawi ngs, instructions, wring

di agrams, and as indicated on project drawings and the approved shop

drawi ngs. A field representative of the drive manufacturer shall supervise
the installation of all equipnment, and wiring. Provide a mininumcl earance
of 4" on each side of the enclosure. Install wreless systemas recomended
by the manufacturer and described in this section. Length of antenna cable
shal |l be determ ned by the Contractor prior to bid. Coordinate the | ocation
of devices with the user at nmintenance buil ding and 120V power

requi renent at the nmintenance buil ding.

.2 FI ELD QUALI TY CONTRCL

Speci fied products shall be tested as a system for conformance to
specification requirements prior to scheduling the acceptance tests.
Contractor shall conduct performance verification tests in the presence of
CGovernment representative, observing and docunenting conpl ete conpliance of
the systemto the specifications. Contractor shall submt a signed copy of
the test results, certifying proper system operation before scheduling
tests.

2.1 VFD & SSRV controller Tests

A proposed test plan shall be submitted to the contracting officer at |east
28 cal endar days prior to proposed testing for approval. The tests shal
conformto NEMA ICS 1, NEMA ICS 7, and all manufacturer's safety

regul ations. The Governnent reserves the right to witness all tests and
revi ew any docunentation. The contractor shall informthe Governnent at

| east 14 working days prior to the dates of testing. Contractor shal

provi de video tapes, if available, of all training provided to the
Government for subsequent use in training new personnel. Al training

ai ds, texts, and expendabl e support material for a self-sufficient
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presentation shall be provided, the anmobunt of which to be determ ned by the
contracting officer

. 2.2 Performance Verification Tests

"Perfornance Verification Test" plan shall provide the step by step
procedure required to establish formal verification of the perfornance of
the VFD. Conpliance with the specification requirenments shall be verified
by inspections, review of critical data, denonstrations, and tests. The
CGovernment reserves the right to witness all tests, review data, and
request other such additional inspections and repeat tests as necessary to
ensure that the system and provi ded services conformto the stated

requi renents. Tests shall be performed by the equi pnrent manufacturer. The
contractor shall informthe Governnment 14 cal endar days prior to the date
the test is to be conducted.

.2.3 Endur ance Test

| mredi ately upon conpl etion of the performance verification test, the
endurance test shall conmmence. The system shall be operated at varying
rates for not |less than 192 consecutive hours, at an average effectiveness
| evel of .9998, to denpnstrate proper functioning of the conplete PCS
Continue the test on a day-to-day basis until performance standard is net.
Duri ng the endurance test, the contractor shall not be allowed in the

buil ding. The systemshall respond as desi gned.

.3 DEMONSTRATI ON

. 3.1 Trai ni ng

Coordinate training requirements with the Contracting Oficer
.3.1.1 I nstructions to Government Personne

Provi de the services of conpetent instructors who will give ful

instruction to designated personnel in operation, naintenance, calibration
configuration, and progranmi ng of the conplete control system Oient the

training specifically to the systeminstalled. Instructors shall be
thoroughly famliar with the subject matter they are to teach. The
CGover nent personnel designated to attend the training will have a high

school education or equivalent. The nunber of training days of instruction
furni shed shall be as specified. A training day is defined as eight hours
of instruction, including two 15-m nute breaks and excl udi ng lunch tine;
Monday through Friday. Provide a training manual for each student at each
trai ni ng phase which describes in detail the material included in each
training program Provide one additional copy for archiving. Provide

equi prent and materials required for classroomtraining. Provide a list of
additional related courses, and offers, noting any courses recomended.
Li st each training course individually by nane, including duration

approxi nate cost per person, and |ocation of course. Unused copies of
trai ni ng manual s shall be turned over to the Government at the end of | ast
trai ni ng session.

.3.1.2 Operating Personnel Training Program
Provi de one 8 hour training session at the site at a tinme and pl ace
mut ual |y agreeabl e between the Contractor and the Governnment. Provide

session to train 4 operation personnel in the functional operations of the
system and the procedures that personnel will follow in system operation
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This training shall include:

a. System overview

b. CGeneral theory of operation
c. System operation

d Aarmformats

e. Failure recovery procedures
f. Troubl eshooti ng

3.3.1.3 Engi neeri ng/ Mai nt enance Personnel Trai ning

Acconplish the training programas specified. Training shall be conducted
on site at a |l ocation designated by the Governnent. Provide a one day
training session to train 4 engineering personnel in the functiona

operations of the system This training shall include:
a. System overview
b. General theory of operation
c. System operation
d. System configuration
e. Alarmformats
f. Failure recovery procedures
g. Troubl eshooting and repair
h. Mai ntenance and calibration

Syst em progranm ng and configuration

End of Section --
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COLUMBIA BOTTOM PUMP STATION
SOLICITATION NO. W912DQ-04-0010
PRE-BID MEETING AT THE COLUMBIA BOTTOM SITE
10:00 am, 1-JUL -2004
LIST OF QUESTIONS FROM PROSPECTIVE BIDDERS
Question 1: Can construction debris be burned on the site?
Answer: See specification section 02231-2, par. 3.6.2.
Question 2: Where can the successful bidder park a construction trailer?
Answer given at the site: A construction Trailer can be parked within the fenced
parking area at the Department of Conservation (MDC) Maintenance Shop.
Electrical and telephone service are accessible at this site.
Question 3.: What are the goals for subcontracting?
Answer: The goals are laid out in the solicitation package.
Question 4: Tom Leifield pointed out which portions of the area are protected by the
agricultural levee and that the levee provides less than 10 year flood protection and
that most of the construction will take place outside of the area protected by the levee.
Question 5: What is the preferred route for construction access:
Answer: Access for construction equipment will not be allowed on the asphalt public
roads on the Columbia Bottom area. MDC' s preferred access route would be through
the pole gate |eading to the Maintenance shop and along access roads created as part
of phase Il or along existing field roads.
Question 6: Isthere electrical power available at the pump station site?
Answer: No. The closest existing electrical power is at the MDC maintenance shop.

The contractor will need to supply any electrical power he will need for the
construction effort.

Question 7: We noted that Ameren would be upgrading the power supply along
Columbia Bottom Road to accommodate the level of service need for the pumpsThe



upgrade would most likely take place concurrently with construction of the pump
station.

Question 8: Several prospective bidders asked that we supply the river stage for the
date of the pre-bid meeting (July 1, 2004).

Answer: St. Louis District provided the following information for Mississippi River
stage and elevation at two gages close to the site of the Pump Station for Thursday,
July 1, 2004.

Mel Price Lock and Dam 26 Tailwater — 17.4 ft. The gage elevation is 395.48 ft.
at a gage reading of zero ft.

Lock and Dam 27 (Chain of Rocks) Headwater — elevation 410.3 ft.

Question 9: One of the prospective bidders pointed out that the exact dimension
(Iength of intake pipe) from the main pump structure to the intake screens was not
given anywhere on the plans.

Answer: Drawing MS101 is ascaled drawing and the dimension can be interpreted
from that drawing.

Question 10: One potentia bidder asked whether al large stone (stone protection) is
included in the two estimated quantity bid items.

Answer: Yesthat istheintent of the specification.

Question 11: Isthe site accessible for further site visits between now and the bid
opening?

Answer: Yes. Anyone can access the site via the public roadways, then walking the
rest of the way to the desired area. If a prospective bidder wants to drive to the site
on one of the maintenance roads that are not generally open to the public they can do
so but must first coordinate with Tom Leifield or Andy Tappmeyer of the Missouri
Department of Conservation. Failure to coordinate may result in the bidder being
ticketed or arrested for unauthorized use of the maintenance roads.

Mr. Leifield and Mr. Tappmeyer can be reached at 314-877-6019.

Question 12: Will any clearing be required for the borrow area?



Answer: The borrow areasislocated in an area used for borrow during Phase |
construction within the last several years and should be relatively clear. One to two-
year-old cottonwood trees may have begun to grow in the borrow site.

Question 13: Do we have arecommended method for the placement of protective
rock under water?

Answer: Bid as specified.

Question 14: Will the site be open to hunting?

Answer: The site will be open to certain managed hunts that can draw a considerable
number of hunters for some weeks during the year. Parts of the site can be closed to
the public during construction, but most of the site will remain open. The successful
bidder will need to coordinate closely with the MDC, Columbia Bottom staff (Tom
Leifield or Andy Tappmeyer) about hunting times and access restrictions.

Questions submitted at times other than the Pre-bid M eeting

Question: Sheeting and shoring are addressed in Specification Section 02315N. A
design by a Professional Engineer is required, however, no mention is made of material
requirements. Will used sheeting and shoring materials (temporary and permanent) be
allowed?

Answer: Used sheeting and shoring will be allowed.

Question: On Spec 01520 Structural Steel, the spec is referencing AISC FCD. What is
FCD?

Answer: The spec is referencing that the fabricator should meet the minimum standards

of SBR (Simple Steel Bridge Structures) and also meet MB (Metal Buildings). Actually
the AISC document is called AISC FCD in the upper right hand corner of the document.

Question: What type of overhead wire is required from pole #1B to pole #17?

Answer: Overhead conductors type from pole 1B to pole #1 are #1/0 ACSR (see note 2
sheet ES101).

Question: Specification Section 02456A - Steel H-Pilesrefersto load testsin



Paragraph 1.2.3 and 3.1.1. How many load tests are required?

Answer: Load testing of only one pileis required.
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