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ADDENDUM N0, 2
July 14, 197¢
To.
SPECIFICATION
| FOR
PIPING - SUFPLY AWD INSTALL

Spec. Nc. C¥-030 October 10, 1977

THIS SPECIFICATICK AS AMENDED BY ADDENDUM NO. 1 SKALL BE FURTHER AMELDED AS
FOLLOWS:

1.

Peraegraph 1.1.1 Piping Svysterxs (Contractor-Furrnished)

Sub-paregrapk a., Identification, Adé the following: "EGS - Ethylene

Glycol Sclution - Specificstion B"

Peracrecvh 1.1.2 Ccnnections for Owner Furnished Ecuiprent

Sub-paragrepk (&), iter (24), Adcendunm No. 1

Delete in its entirety ané substitute the following:

"The ccntractor shall supply, fabricate, and install tke piping
system and any accessories suprlieé with Owner-furnished equipment as
showvn on Drawing No. 2308L-}.

Eguipment instelleaticn shall include the inteke filter/silencer only" .

Lttachment I

Addendur No. 1

Delete Drawing No. 23348-P and substitute Drawing No."2308L-M"

Piping Material Specificaticn

Under Specification Ko. B, Add "Ethylene Glycol Solution (EGS)"

Valve List

Velve V-110, Chance "Crane No. LL8" to "Crane No. 488"
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ADDENDUM NO. 1
June 12, 1578
0 .

SPECIFICATION
FOR
PIPING - SUPPLY AND INSTALL

Spec. No. CM=030 ©ctober 10, 1977

THIS SPECIFICATION SHALL BE AMENDED AS FOLLOWS:

1. Parsgraph 1.1.1 Piping Systems (Contractor-Furnished)

Sub-paragraph a., under "Symbol", Change "HF" to "HYD"
Sub-paragraph b., item (1), item v, Add the following:
"Including classifier sand discharge chute, vacuum filter cake discharge

chute, and thickener feed launder as shown on the drawings.”

2. Paragraph 1.1.2 Connections for Owner Furnished Equipment

Sub-paragravh b. Vertical Sump Pumps

Ada "(14) Washdewn .Sump Pump (50250)"

- Sub-paragraph ¢. Horizontal Pumps (With Motors)

Item (4) Vacuum Pump (10808) Add the following:
"And water trap silencer"

Sub-paragraph 4. Miscellaneous Equivment

Item (2) 1200 gallon slurry tank, Add the following:
"(10830)"

Item (1h) Delete
"This item in its entirgtyf and Substitute therefore:
"Dust supression spray water at conveyor and feeder transfer points
in the unloading building (typ of 14) and emergency spray water at
apron feeder 51250 at Sinter Plant."

Item (21) Change the word "drawings" to read "Vendor drawings"

Add the following new items:
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3.

"(23) Dust Supression spray system at direct cﬁarge hopper"”

(24) Plant air compressor No. 302185 and-accessories"

" Attachment I

Attachment I has been revised to include new drawings indicated with
symbolzgk and revision numbers deleted.

VALVE LIST

Valve - V110, Change Crane #472 to "Crane #LL8"
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SCOPE

Spec. No. CM-030

SPECIFICATION
FOR -

PIPING - SUPPLY AND INSTALL

This Specification covers the requirements for furnishing all labor, ma-
terials, equipment (other than materials and equipment furnished by Owner), .
tools, transportetion and services required to perform the piping work

and accessories as shown on the drawings and as specified herein &t the
ASARCO Incorporated Flant located &t El Paso, Texas.

1.1

Work Included

Piping shell include furnishing, fabricating and installing com~
plete piping systems as designated herein and the furnishing and
installing piping system for equipment installed by Others.

1.1.1 Piping Systems (Contractor-Furnished)

© B

Jdentification

The Contractor shall furnish all materials and perform
all the wvork required to install the following piping:
systems. Each piping system is identified on the
drawings bx & symbol. Symbols for the various ser-

‘vices are listed on the Piping Legezd. The letter

designation that follows the symbol and service in
the listing identifies the applicable Piping Materials
Specification. -

Symbol Service Specification
CLW Clarified Vater B
CW City Water B
CWR City Water Returm B ]
IA Instrument Air A “
NTW Reutralized Water B
PA Plan‘t: Air A
WD Washdown Water B
FO Fuel 0il c
HF Hydraulic Fluid c
(Valves per Seller's recommendations)
NG Natural Ges D
SL Slurry B
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FLOC

‘e

Spec. No. CM-030

Hydrogen . D
Filtrate ) _ B
Fiocculant ) B

Other miscellaneocus piping iaterials and equipment
such a5 air dryers, level gages and level control valves
as speeified-on thke piping laro-t drawings.

Work to be Performed to Install Piping Syster

(1)

(2)

(3}

Materials

Contractor shall furnish all piping materials for
each piping system consisting of the following:

i. Pipe, fittings, flexible hoses and valves

ii. Piping anchors, guides, sleeves, supports includ-
ing secondary steel supports .and spring hangers

iii. Piping specialties including filter-lubricator-
regulator units, moisture traps, strainers and
sight flow indicators as shown on the drawing

iv. Tubing, fittings and valves

v. Miscellaneous hardware including mesh screens,
bolts, nuts, gaskets, grout shims and hardwvare
required for a complete installation

Fabricate and Install

Fabricate and install piping systems complete,
including making connectian to equipment as
shown on the drawings, and making connections of
anchors, hangers, and supports to structural
steel, including drilling holes for mounting
bolts, field welding, concrete foundatton and
grouting. Contractor shall install hangers,
supports and anchors as required. Where the
design for supports is not indicated on the
drawings, the Contractor shall provide the de-
sign end submit drawings to the Engineer for
approval.

Testing

Testing of piping and instrumentation systems,
including furnishing of test equipment and ma-
terials. Contractor shall furnish and install
high point vents and low point drains for pip-
ing asystem testing. Vents and drains shall :
have permanent valves.
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- Spec. No. CM-030

(4) Cleaning

Cleaning of piping systers, including the furn-
ishing of cleaning equipment and materials.

(5) ©Pipe and Valve Identification

Furnish and apply pipe and valve identification.
Prefabricated pipe shall be metal stamped with
identifying letters and numbers not less than 3/8
inch high. The stamped I.D. shall be circled
with paint end I.D. shall also be paipted on pipe
separate from stamp.

(6) Tagging of Valves

Each valve shall be permanently tagged with its
specification number. Tag shall also show type
of valve packing, if applicable.

(7) Pipe Insulstion

Furnish and install pipe insulation for thermal
and personnel protection.

(8) Hesat Tracing

Furnish and install electric heat tracing for
lines as ipdicated on drawings. Lesis shall be
tercinated in junction boxes for connection to
power source by Others.

Connections for Owner-Furnished Egquipment

The Contractor shall be responsible for making all piping
connections only to the equipmrent installed by Others as
listed below and also as indicated im the drawing.

a. Air Receivers

(1) Eq. No. 30268

(2) Eq. No. 30269
(3) Eq. No. 30270
() Eq. No. 30271
(5) Eq. No. LOS47
(6) Eq. No. 40568

(7) Eq. No. 40569
(8) Eg. Fo. 5121k}

{9) Eq. No. 10809

HER 0000136
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Spec. No. CM-030

Vertical Sump Pumps (With Motors)

(1)
(2)
(3)
(%)
(s)
(6)
(1
(8)
(9)
(10)
(11)
(12)

(13)

Settling pump (302L0) _

Settling pump (30241)

Washdovn sump pump (30242)

Washdown sump pump (Boéug)

Washdown sump pump (405101 thru LC5107

Washdown sump pump (405108), (LOS111) and (10829)
Main washdown sump pump (51273)

Main washdown sump pump (51274)

Washdown sump pump (50238)

Washdowvn sump pump (512181)

Washdown sump purp (512182)

Washdown suxp pump (512173)

Washdown sump purp (51217L)

Horizontal Pumps (With Motors)

(1)
(2)
(3)
(%)
(5)
(6)
(7)
(8)
(9)
(20)

Clarified water pumps (10823) and (108z«)

Thickener underflow pumps (10803) and (1080L)
Thickener feed pumps (1082€¢) aﬁd (10827)

Vacuum pump (10808)

Filtrate pump (10807) i

Front end loader pumps (40598), (40599) -;.nd pump boxes.
Clarified water supply pumps (512171) and (512172)
Clarified water spray pumps (512169) and (512170)
Cooling water return pump (512200) and pump box.

Flocculant transfer pump (10819)

.
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- Spec. No. CM-030

d. Miscellaneous Equipment

(1) Classifier (10812)

(2) 1200 gallon slurry tank

(3) Thickener (10801)

(4) Clarified water tank-90,000 gallon (10822)
(5) Water storage tank-20,000 gallon (512143) |

(6) Vacuum filter (10805)

(7) Bedading slurry tank (10833)

(8) Filtrate receiver (10807.A)

(9) Flocculant mixing tank (10815)

(10) Flocculant storage tank (10810)

(11) Flocculant day tank (1081€)

(12) Air piping to dust collectors (30230 A & EB), (30234
A & B), (302uL), (40566 A & B), (40567 A & B)

(13) Spray water at conveyors (51209), (51213), (5121k)
and (51251)

(14) Cooling water supply and return connections to
pneuzatic conveying system compresscrs (302164) and
(302165)

(15) Air piping to soda ash unloading system equirment --
pneumstic pac blower, bih vent filters, differential
pressure switch, and others

(16) Air piping to pekay mixer (30228) air cylinders

(17) External spray water connection to pekay mixer (30228),
spray system to pelletizing drum (51217} and shaft
mixer (51216)

(18) Cooling water connections to sinter machine water
cooled shields. claw breaker, process gas fan bearings,
crusher bearings, hydraulic power unit as indicated
on drawings. '

(19) Air piping to dust collector dampers, process gas
dampers, flop gates, slide gates with grizzley
and track switch operator as indicated on drawings

(20) Plant air and instrument air piping to air dryers
actuators, positioners and 1-P converters as
indicated on the drawings

(21) BHydrauwlic fluid piping from hydraulic power unit
to cylinders as indiqated on the drawings
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1.2 Work
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(22) External comnection to sinter machine burner
pystex manifold as indicated on the drawings

Not Included

b.

Owvner-furnished equipment
Building structural steel and maintenance plat forms

Concrete foundstions, including anchor bolts, except as speci-
fied under the work included

Electrical work associated with eguipment installation
Storm louvers in exterior walls

Dust collection ductwork

Painting

Instellation comsisting of rough set and final alignment of
equipment listed in paragraph 1l.1.2

Pneuratic additive and soda ash systems covered under mecharicel
specificetion

Plumbing

Lube systems for impactor, smooth rolli crusher, corrugated
roll crusher, spike tooth roll crusher and screening rolls

2.  SUPPLEMENTARY SPECIAL CONDITIONS

2.1 Reference Documents

2.1.1

Applicable Purlications

All vork performed and &ll materials furnished under this
Specification shall conform to the applicable pudlications
and standards of the organizations listed below. Latest
editions and revisions, as of the date of this Specifica-
tion, of the publication or standards listed or referred
to herein are by such listing, reference, or notation made
a part hereof.

Americen National Standards Institute (ANSI)

American Society of Mechanicel Engineers (ASME)

American Society for Testing and Materials (ASTM)
American Water Works Association (AWWA) -
Factory Mutual Laboratories (FM)

International Standerds Org:nization-(lso)




2.2

opec. hOo. CM=030

Manufacturers Standardization Society of the Valve and
Fittings Industry (MSS) i
National Fire Protection Associstion (NFPA)

Occupational Safety and Health Administration (OSHA)
Pipe Fabrication Institute (PFI)

Undervriters Laboratories (UL)

2.1.2 Attachments and Data
The following sttachments are included herein and made &
part of this Specificaticn:
Attachment I - Construction Drawings
Attechrent II - Equipment Drawings
Piping Material Specifications
Valve Lists —
2:1.3 Codes ané Regulations
The Contractor is responsitle for compliance with any appli-
catle Federal, ftate and Local laws ard codes, and the regu--
lations of goverrrmentel sgencies having jurisdiction over
ary corstructior phase of the work. The Contractor shsll
prcvide ary additicnal material ané labor reguired for com-
Pliance with locel laws, codes and regulations without extra
cost even though the work is not specified herein or indicated
oD the drawings.
Drawings
2.2.1 Constructicn Drawvinze
The drawings and construction details listed on the ATTACKH-
METT 1 an referred to ir thic Specification are, by such
reference, made a part hereof. Where a conflict occurs
between drawirge and specifications, the Contractor shall
prorptly notify the Owner, the decision of the Owner will
govern.
2.2.2 Fouirment Suvplier Drawings.

Equipment supplier drawings listed are representative only
to show general appearance, approximate size, and to some
extent the degree of assembly required. Final certified
drawvings and instruction manuals will be supplied to the
Contractor.
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2-3

2.t

2.5

2.6

2.7

Spec. No. CM-030

Contractor Drawings : -

2.3.1 Drawings for Annrosil

Drawings required to be submitted by the Cortractor for
fatrication work, and any proposed modification shell
include all information necessary for design of foundation
and for connections to other equipment and for other infor-
mation requested. Drawings shall be sutritted for review.

2.3.2 Aprrovals

Shop and erectior drawinge shall be submitted in compliance
with this Specification and will be reviewed by Owner and
returned to the Contractor in accordance with "Contracter's
Data" attached.

Constructicn Reference Drawincs

The Contractor shall meintein one set of "Approved for Constructiorn"
draving prints, marked up concurrently with red pencil to show any

“devietions reguired for field conditiors. When requested by Cwner,

the Contractor shall turn over his markel set of prints, for
preparation of "Construction Feference Drawings" by the Owner.

Exarination of Site

The Contractcr by examirnaticn of the site shall deterzine vhether
eny obtstruction or existing facility creetes any difficulty in
moving in or meneuvering eguipment and transporting or sioring
¢f material.

Protection of Existing Facilities

The Contractor shell protect existing facilities within the work
area and shall dbe responsitble for any dacage to existing facilities
resultirg froz performence of the work under this Specificaticn.
Where work is performed which reguires cutting into existing faci-
lities or structures, the work shall te approved by the Owner and
shell be done in a manner so as to avoid damage tc the surrounding
area. Upon completion of the work patchLing shall be done with
materials vhich match the existing or adjoining work to the satis-
faction of the Owner.

Inspection of Work

The Owner shall at all times have access to the work wherever it is
ir preparation or progress and facilities for such access and
inspection shall be provided. If ady vork should be covered up
without approval or consent of the Owner, it shall be uncovered
for inspection if so ordered dy the Owmer.
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2.8

2.9

2.10

A

Spec. No. CM-030

Protection of Work

The Contractor shall be held responsible for the care, protection
and condition of all his work and material until final complstion
ard acceptance thereof, and shall be required to make good at his
OWT. expense any damage occurring froxr any cause.

Plant Site Conditions

2.9.1 Elevation

Plant site is located at approxizetely 3800 feet above sea

level.
2.9.2 Tezperature
Minimur : 16°F
Maxizu= : 106°F
Dry dbulb: (Design)
Surzer : 98°F
Vinter :  25°F
Vet bulb: (Suzmer) :  66°F
2.9.3 Precipitation
Rainfell : 10 inches (average)
Srowfall : 10 inches (averege)

2.6.4  Seiszmic

Requirements based on Uniform Building Code, Zone 2
2.9.5 VWind Load

Uniform Building Code, Wind Pressure Map

Lines and Grades

The Owner will estatlish base lines and level bench marks only.

The Contractor shall lay out all work from established base lines

and bench marks and shall furnish and place all additional stakes,
templates and bench marks necessary for making and maintaining points,
lines and elevations. Contractor shall be totally responsible for
the accuracy of all lines and grades established By his employees.
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~2.11 Inspection of Surfaces, Structures and Operings

Existing surfaces ard structure elemernts which will receive work under
this Specification shall be inspected and ary defects found skhall be
reported in writing to the Owner prior to proceeding with the affeczted
work covered hereunder. Starting of work izrlies acceptance of
surfaces, structural elements, and structurzl opernings as being
adequate for preper installation of the work covered hereunder.

2.12 Nared Products and Substitutions

Where products or meteriels ere specified by manufacturers, trade
narze, or brand, such desigrations are intended to indicate the
quelity required, type, utility and finish. Any request for proposed
substituticn shall include complete specifications and descriptive
data to prove the equality of proposed substitutions. Substitutions
shall not be made without the written approvel of the Owner.

2.13 Manufacturer's Tirections

Manufactured articles, materiels, and equiprment shell bte applied,
installed, connected, erected, used, cleared and conditiored as
reco=zenied by the merufacturers.

2.1k Werkmanshiv erd Sirsle Fesversibilicy

All vork shall be performed by skilled, gqualified tradesmer working
at their trade under experiencei supervisior. The format of this

Specificatiorn is for corvenience only, and the Contractor is not
reguired to sc¢ divice the work, nor is the Owrier bound to define

the lixits of any contract between the Cortractor end his exployees
or betweer others acting uncder his direction and control.

2.15 Dicposal of Waste Materisml

Debris and excess materials resulting from construction of the work
shall be removed from the area of work and disposed in are&s away
froz the plantsite area or as directed by the Owmer.
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Spec. No. CM-030
3. PIPIKG

! Piping shell include furnishing, fabricating and installing complete pirirg
(T' systers as designeted herein end the furnishins ané installing piping sys-
_ter for equirment irstalled by Others.

3.1 Pipinc Systers (Centractor-Furnished)

The Contractor shall furnisk all rmeteriels ard perforzx all the wvork
reguired tc -irnstall thre piping systers listed in Scope of Work. Eech
piping system is identified on the drawings by e syztol. Syzbels

for the various services are listed on the Piping Legend. The letter
designeticr that follows the symtol ané service in the listing ideztia
fied the epplicetle Piping Materials Specificaticn.

3.2 Generel Pivire Recuirerents

Piping shell include furrishing of all materiels (except the rmaterisl
furnisheé ty Others es ncted in the Specification), fabricating end
installing piring syster as shown on the drawings and specifiec hereir.

3.2.1 Iimersions
Dimersicns shell be verified et the work site:and skell be

the resporsitility of the piping Corntractor perfcrming the
instellistion.

3.2.2 Pirirc Materials
a. General

All pipirg materiels shell be new ané skall cornferr to
the reguirerments specified herein and on the Piping
Materiel Specification forzs, Velve Lists and Pipirg
Specielties forms. The use of manufacturer's proprietary
nemes, trade names or cstalog designations of particular
menufacturers is for the purpose of specifying type,
quality, capacity and utility. Equivalent materials of
other marufecturers may be supplied subject to Engineer's
approval. '

t. Stee’ Pipe
(1) General Requirements

All steel pipe shall conform to the requirerents
of ANSI B36.10 (ISO R6L). Weights and schedule ‘-
nunmbers specified herein or on the drawings shall
be as defined therein.

(2) Pipe Threads

Unless othervise specified, all pipe threads shall
be standard tapered NPT conforming to ANSI B2.l.
Dry-seal, if specified, shall conform to ANSI B2.2.

11—
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(3) Buttwelding Ends

Buttwvelding ends shall conferr to the requirerments
of ARSI B16.25 and the Weldirg Section of this
Specification.

(L) Socket Weldir

Socket welding fittings shall conform to the re-
quiremerts of ARSI Bl€.11.

Flances

All steel pipe {langes and steel bodied flacgzed velves
and fittings shall conforr to the requirererts of ANSI
B1€.5 for the pound-class specified unless flat faced
MSS flanges are specified, and except where flange will
mate with flat faced valve or equiprent flenmge. ANSI
B16.5 flanges shall not be mated with flat faced flanges.
¥here steel pipe flenges or steel bodied fitting flanges
are to mate with ANSI 125 1lb. Class cast iron or flat
faced MSS flanges, the flanges shall be AKSI Bi6.5
flanges with the raiseé face recoved or shell be an
equivalert flat faced flenge with the saxe or greater
ANSI B16.5 Fressure-Tecperature Rating. Cast iren
flanged velves and fittings shall conform to the
requiremernts c¢f ANSI Bl6.1 for the pound-class speci-
fied. Brass end dbrorze flanged valves end fittirngs
shall conforz to the requirements of ANSI El€.2L4 for

the pound-class specified. Unless otherwise specified,
all flange, fitting ené valve threads shall cornforz to
the requirements of ANSI B2.l.

Flanged Fittings

Flanged fittings shell conform to the requirements speci-
fied above under flanges.

Screwed Fittings

Unless otherwise specified, all screwed fittings for
steel pipe systems shall be banded malleable iron
fittings conforming to the requirements of ANSI B16.3
for the pound-class specified; black if the pipe is
black, and gelvenized if the pipe is galvanized. Where
cast iron fittings are specified, they shall conform to
the requirements of ANSI Bl6.4 for the pound-class speci-
fied for such fittings or for the next pound-class
heavier than the pound-class specified for steel flanges.
Steel couplings shall conform to the requirements of ANSI
B16€.18 fcr the pound-class specified for steel flanges.
Pipe plugs and bushings shall conforzm to the dimersional
requirements of ANSI B16.1k.

-12-
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L. Butt Welding Fittings

All steel butt welding fittings shall conform tc the
requirements of ANSI B1€.25. Factory mede wrougkt steel
butt weidirg fittirgs shall ccrforn to the requirements
of ANSI B16.9 (ISO R285).

g. Valves
(1) Valve List

The Valve List indicates types of valves required.
Firish, rating, size ané type of connection ¢f valves
shell be as specified in Velve List. Manufacturer
of valves shall be as specified in Valve Vender list.
Valves kave been assigned identifying tag npucbers es
showr irn Velve List.

(2) Tegging of Valves

Each valve shell de permanently tagged with its velve
nucber. Tag shall also show type of velve packing, if
arplicedble. Contact faces of flanges for valves sktall
be finished ir accordance with MSE Standerd Practice
SP-6. Valves that require pneumetic, electric or chain
orerators will be noted on the Piping Drawings.

(3) Reguiremerts

The face-to-face or ernd-to-end dimersions of ell
ferrcus velves excert UL end FM peitern valves,
shall cernform to the requirerents of ASTM B1l€.1C
for the size, type ené pound-class specifieé. All
fire water valves arnd accessories shall be FVM or UL
pettern uniess otherwise specified herein.

h. Gaskets and Bolts

Gaskets and bolts shall dbe as specified on material speci-
fications. -

Storage, Handling end Distribution of Materials.

Storage and handling shell be Contractor's responsibility and
shall be performed in a manner to prevent damage to pipe,
fittings, fixtures and equipment, including coatings, identifi-
cation markings and tags. All materials shall be protected
from the weather and foreign matter urtil acceptance of the
installation.
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3.3 Cerbon Steel Piping

3.3.1 TFabrication ' -

a. Gerera:
All steel piping fadbrication shall cornform to the reguire-
merts of applicatle sections of the ANSI B3l Pressure
Pipinr Code, and to the reguirements specified herein axg
or. the piping drawvings. All welding for both ripe ené pige
supperts shell conferz to the reduirements of "Weliing" ir
this Epecification.

b. levout, Cuttinge and Fitting Ur
Layout, cutting ané fitting shkall be performed in such a
canner that accurate cutting and proper fitur is obteined
aréd that fitting of coxpenernts irto final position during
instellation car be acccxplished without alteration or
irproper streirnirg of piping cocponents. . All cutting chell
be bty cutting tocls or by sawing or other .Engineer gpprovei
reans. ALl burrs and irreguierities shall be rezcved ty
filing ¢r grinding.

c. Texmrplates
Tezplates shell te used for laying out details such as
headers, citers ané fabricated laterals. All cutting shell
confere to outline of the template.

d. Bevels
Bevels for forzming welding grooves shall be bty machine
cutting; or by smocth, cleen, slag-free flame-cut beveling.
Butt weldirg end preparation and bevels shall ccrnform to the
dimensionel requirements of ANSI B16.25.

e. Spacers

Spacers shall be used during fitting-up of details prepara-
tory to final welding. To obtain proper gap and root openings
for full penetraticn welds, spacers shall be used during the
welding and shall be rermoved after tack welding is completed.
Only small tack welds vhich penetrate to the toticom of the
welding groove and shall be used; sucl tack welds may beconme
part of the finished veld. Tack velds that are too large and
£411 the wvelding groove, that lack penetration, or that are
othervise defective, shall dbe chipped out.

«1ke
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Back-Up Pinge

Permanent welded-in type bdack-up strips and rings that
rezain in place after wvelding shall not be used, except
where perceanent welded-in dback-up rings are specified on
the Piping Material Specification and are absolutely neces-
sary and approved by the Engineer.

Aligrment and Weight Chance

Alignmernt between adjacert pipe lengihs shall be such as

to rirnizize the offset betweern surfaces of the adbutting

Pire endis. For pipe of the sare diemeter and the sanme
noziral wall thickness, offset shall not exceed 1/16-inch.
Fer abutting pipes of different nominel well thicknesses,
the pipe shell bte centered such that offset will be equal
around the entire circucference of the rire, and the heavier
welled pire shelil be reamel at 30° maxicu= argle to match
the lighter walled pipe.

Rendins
A

Cormpleted steel pipe bends shell te full area, free froc

vrirkles, buckles, corrugations, thin spots and flat spots,
and shell be true to dimensions. Eends shall be completed
rrior tc beveling, flanging or cutting to length. Minizum
tangent lengtik for pipe bends shall best be suited for the
type Joirt and shell be of a length suitable for aligning

and Joiring to edjecent pipe. A miricur tengent length of

- not less then the nominel pipe diameter is preferred. Bending

shall e by cold beriing or hot berding.
(1) Cold Bending

Steel pipe bends fatricated by cold bending to a

radius of less than five times the nominal pipe dia-
meter shall be stress relieved., Stress relieving of
bends shall be performed by uniformly heating to 1200°F,
holding at this terperature, and then slow cooling in
still air. Bends shall be held at the stress relieving
texperature for a period proportioned at the rate of one
hour per inch of wall thickness. Stress relieving of
bends fabricated by cold bending to a radius of five
times the nominel pipe diameter or larger will not de
required. Material for cold bending shall be ASTN AS3,
Grade A, or ASTM A106, Grade A.
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(2) Hot Bending

Hot bending of steel pipe sheall ‘be done et a terpera-
ture between 1200°F and 1600°F with the pipe filleé
with tampeé sand. Fclloving bending, ben2 shall be
ellowed to cool slowly irn still air before the sand
is remcved.

Welding
All weldirng on pipe shall te by the metallic arc process.

(1) Quelificaticr of Welders

All welders fcr work covered by this Specificatiorn

shall be qualified (by testing) in accorience with

the requirecents of ANSI E31.3.0, ANSI B31.1.0 end

ASMZ Boiler Construction Coce, Sectiorn IY ani shall
have certificetes that are current.

(2) Position

The welding shall be perfcormed with:the tipe in the
horizontal rolled, herizortel fixed ené vertical
‘fixed positions, thus irvolvirg the applicetion of
the weid in the flat, verticel, overhead ané herizon-
tal positions. The entire root beei srall te rpade
with the pipe ir a stetionery positicn.

(3) Preraration of Bese Mzieriel

The edges of surfaces of the perts to te jcined by
weldirg shall be prepered by machining, flane cut-
ting, chipping, grinding or a coxbination of these.

(¥)  Preheating

No welding shall be performed when the edges to dbe
Joined are below e temperature of 32 “F. When such
conditions exist, it shell be necessary to preheat

tc a texmperature of at least 70°F. Welded Joints

ir. carbon steel having a carton conternt irn excess of
0.35 percent with a nominel pipe wall thickness of
l-inch or greater shall be preheated adjacent to the
velding zone to a temperature of not less tharn L00°F.
Preheating may be accomplished by any suitedble cethod
providing that preheating is uniforz and that the
tezperature is zmaintaineéd during the actual welding
operation. Whern resistance or induction heet is used,
current shall te éiscontinued during actuel time that
welding is taket place. The minimum preheat tecpera-
ture shall be maintained during deposition time. If
the jcint is not completed at one time, it shall be
reheated to the regquired temperature before velding is
started again. Brazing shall not be used for attacking
thermocouples.

«l6=
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(s) Welding Process

The welding technique, nurber of dbeeds, sequence
ard the diareter of electrode for each bené shell
be subzitted by the Contractor and approved by the
Engineer.

Tre welding beads shall be depcsited in a canner

thaet will assure proper penetration and fusicn ¢f

the base material. Each bead deposited shall be
thoroughly cleaned ans ell slag or flux rezeinirg on
ary heal of welding shall be rezcved trefore depcsiting
the next successive beed. Any cracks or blowhcles

that eppear on the surfece of any bead shell be rexoved
ty chipping or grinding before depcsiting the next
successive besd c¢f welding.

The weld roct pess shall be with the 1/E-inch diareter
or smeller electrcces arnd the electrode size shell be
increased as the welding greeve is filled up.

The welding mey be interrupted provided the follecwving
sequence of operations is achered to:

At leest one-helf or the thickness of the Pipe
well has teexn welded.

Vhere preheeting is teing used, heeting may be
shut 0ff and the loirt heavily wraprpeé wish
asbecstos blenket end allowed teo cool slevly to
arbiernt tempereture.

To proceed with ghe welding, the pipe shall be
preheated to LOOF.

Stress relieving mey be perforred irmedietely
after the completicn cf the welding or the heater
may be shut off and the welded area heavily wrapped
witlh asbestos blanket and allowed to cool slowly
tc actient temperature. Stress relieving shall bde
performed in accordence with the applicable code.

(6) Weld Inspection
All velding performed under this Specification shall
be given a visual inspection. One or more of the

following defects shall be cause for rejection of the
defective portion of the weld.:

-17-
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The presence of porosity, slag inclusiors or
overleaps

Leck ef fusion -
Oxidetien arcund weids
Cracks

Cols lepring

Evidence of peerirng

Undercustire adjacent tc corrleted welé or eviderce
or rencvel c¢f urdercutiing by grinding or peclisting

Welds nc+4 reascratly uniferm in appeerance
Feilure to meet reguired tests
Weldirg perfcrmel by unquelified personnel

(7) Eeczeir of Defects

Defects in the metallic arc weld shall be rezoved ty
chitoing, grindirg, flame gouging or air erc ur+il
scund retal is reached. 7The resulting cavity shell
be rewelded erxrloying the same procelure as requiresd
for the original weld. Peening shell not be explcyed
to elter the quelity of a weld deposit. Welding
Terformed bty unguelified personnel shell be trocught
tc the attentior of the Engineer for Lic dispesition.

Iretelleticrn of Cerbon Steel Pipin Systezé (Abcve Ground)

All meterials end equiprment shall be fabricated into a cozplete,
opereting system or systems and eall apperatus, parts, materials,
and accessories vhich are necessary to accomplish this result
shell te furrished and installed. All piping shall follcw the
general arrergemernt shown on the dravings. .

Piping shell te instalied without springing or forcing, except
where indicated on the dravings. The methods ané workrmernship

of the insialistion shall te in acccrdance with ANSI B3l.3, ANSI
B3l.1 end ASME Code Section 1. Piping shall de kept cleen and free
of fcreigr. naterials, both inside and outside. Open ends shell de
plugged at all times during installation. Installaticn of piping
shall bde in eccordance with all applicable codes governing the

type of materials or the piping systenm.

Where lines installed by Contractor require makirg closure to
lines being installed concurrently by Others, the Contractor

shall mere the interface or final closure as directed by the
Engineer.

-18- -
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Provieicn fer Expansion and Contraction

Provision fcr expansion and contraction of pipelines shell
be zade by expension bends, offsets, swing joints or ex-
pension joirnts as indicatei on the drawings and approved ty
the Engineer.

Unions or Flanges

Unions or flenges shall be provided as indicated orn drewv-
ings ené where necessary to facilitete dismentling the pip-
ing, valves and equipment. Eack valved dranch ccrnecticn
fror a mein supply line shall heve a uniorn or flacges on
the branch side of the valve.

Belt Stresses

The stresses aprlied to studs or belts irn the assextly cf
flargei connections or pipe hangers shall provide & reascra-
tle factor of safety over the yielé poirnt of the stud or
bolt materiel end assure & tight jJoirs.

Ancherine, Guiding end Surportine Piting -

All pipirng shell be anchorei anc supperted in acccerdence

with ANSI E31.3 sns ANSI B3l.1 in a marner thet expensicr

ard contracticr enéd cperating reecticn shall teke plece
withzut damzge to the pipelires. Vitreticn shall te
ziririzel by use c¢f vitraticn dempeners. Urdue streirns cn
connections t¢ equipment served shell be preverted. Well
trackess pey be used where pipes are adjacernt tc wells or
other ver<icel surfaces wvhich mey be used fcor suppersis.
Suprerts shall be installes tc carry adecuately the weight
of the lines arnc mainteir proper alignment. Pipe guides
end anchers shell te providel at points where necessary to
keep pipes in accurete eligrrent, to direct the exparnsicrn
mcverent and tc prevent btuckling, swaying or undue strein.

(1) Pipe Hancers

All pipe hangers, suppcrts, stanchions ard anchors
required shall be furnished, unless otherwise roted,
ard shall be installed by the Contractor. Soze cf the
surport requirements are shown and detailed on the
dravings. Hangers, suppcrts, stanchions and anclkers
vhich are necessary but not located or detailed on the
dravings shall conform to MSS Standard Practice SF-69
or pipe manufacturer's recomrendations and shall be
furnished and located by the Contractor at spacirgs not
in excess of those indicated on Table I.

-19- A
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TABLT 1
PIPT SIZE HORIZORTAL SPAN IN FEET BITWZzIN
I INZHRES SIEZI-PIPZ SUPPORT CENWTEE LINZS
- Vater Steaxn or
Service Air Service

1 T 9

2 10 i3

3 12 13

L 1L 17

6 17 .

8 19 - 2k

10 . 22 _ 27

12 ' 23 _ 30

1L 25 32

16 27 o35

(2) rTerperewv Supports

Adequate temporery supreorts shall be instelled during
erecticn ard during hydrcstatic testing of cccpressitle
fluid piping so as not tc overstress piping or equip-
zent tc which piping is connected. Perforated stirer or
strip steel is not acceptab’e. Texporary supperts shall
be reccvei after percenent supperts have teen installed.
Temporery supports that have teen welded to the pipe
shall be removed by grinding smooth to the outside
surface cf the pipe.

Flanced Connections

Flanged piping connections to vessels or equirment shall be
perfectly aligned and shall be properly fitted before
bolting up. Piping may be heated to tring it into alignment
only vher aprroved by the Engineer who will detercine if
heating is permissible for the particular conditions. However,
heating of vessels or nozzles on vessels or equirment will
rot be permitted. Ixtreme care shall de exercised to avoid
damage, especielly where connections are made to nonferrous
vessels cr equipment. Flanges shall be installed with the
bolt holes straddling the pipe centerline unless otherwise
indicated in the piping arrangements and equimment dravings.

«20-
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Cold Sprinesing for Fitup

No cold springing for fitup (as distinguished froz inten-
tional colé spring called for on dravings) shall not de
done except ir the presence of the Engineer who will
approve ell operations.

Protectior of Flanse Faces and Pipe Threais

Care shall be taken to protect flange faces and pipe threads
during erection. Flanze faces shell be clear ané free fronc
foreigr matter before asseztly. Damaged flange faces may
be dressed with a mediur cut file if the dartage is no:
sufficient to require newv facing. Tlamaged flenge faces
shell be refaced by machiring or discerded if necessery.

Jeining Pive

(1) Screwved Joiris

For making up screved joints ir metal pipe end
fittings, cylinder oil. anc grarhite or graphite
pipe~loint corzpround, unless indicated otherwise

on Piping Meterial Specifications, shell be used

ar:d shall be aprlies to the mele threads orly.
Screved Jcinte in pliestic shall be mede up with the
Jeint corround recozrerded by the pipe manufactirer.
Pirirg shall be free froz firs and burrs. Pipe

ends shell be reered or filei out to size of bore and
ell chips shall be removed. Screwed flenges shaell
nct be screwed or the pipe beyond the flarge face.

Mo lead shall be ellcwed ir threading compound used on
dozestic weter lines,

(2) Welded

For making-up welded joints, the welding shall be
performed by the manual shielded metallic arc process
in accordance with the requirements specified herein.
No.stress relieving or radiogrephic inspection of
welds will be required, unless required by code and
directed by the Engineer.

(3) Belted

For meking-up flanged joints, flarge bolts, bolt-studs
and nuts with gaskets shall be used. The initiel bolt
stresses to be applied in the assembly of flange2 joints
shall afford a reasonadble factor of safety with reference
to the yield poin: of the bolting material and shall be
sufficiently high tc assure a tight Joint.

21—
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i. Valves

Valves shall be instelled, as indicated on the drewings,
in positions accessible for operations and repair.

J. Piping Svecislties

All piping specialties shall be installed at locaticns
shown on the drawings and in accordance with the manu-
facturer's installation recommendations.

Test and Tnspection After Installation

3.4.1

3.L.2

3.Lk.3

General

Piping shall be tested prior to installation of instrucents
and before insulation; however, if it is not practicabdle to
perform testing prior to installation of instruments, it
shall be the Contractor's responsibility to remove instrue
ments and plug or seal instrument connection, so tests can
be performed and to reinstall such instruments after testing.

The Contractor shall test all final closures where pipe
lines connect to lines installed by Others. Testing of
final closures shell be performed as directed by the En-
gineer, and coordinated with other Contractor's as required.

Preperation for Pive Testing

All orifice plates shall be removed from the orifice flanges.
All control valves shall he removed or screen protected dur-
ing flushout of piping system prior to testing.

Purmp suction start-up screens of a design approved by the
Engineer shall be installed on suction side of pumps prior
to flushout and testing. All instrument shut-off valves for
pressure gages, pressure transmitters and the like 'shall be
closed prior to flushout or pressure testing of piping sys-
tem. Prior to testing, hermetically sealed type pressure
gages and transmitter removed from the piping systems and
the flanged connection point shall be sealed off By means
of suitably gasketed blind flanges. Temperature sensing
points shall be fitted with their designated thermowells or
the couplings shall be suitably plugged prior to testing.
After testing has been completed, all instruments which were
removed for testing purposes shall be reinstalled and start-
up screens removed.

Test Pressure and Test Medium

a. Pressures

The piping systems shall be pressure tested at the pres-
sures indicated on the individual material specifications
sheets. All pressures so indicated are referenced to
the lowest point in the line or system under test.

-P2=
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®. Media

(1) VWsater, Stear and Slurry Piping

Piping shall be hydro-tested using clean water

as the test medium. Temperature of water used
for testing shall not exceed 100 F the Contract-
or shall make adequate provisions to prevent
freeze~ups. When tests are completed the lines
shall be completely drained and remaining mois-
ture blown out with air.

(2) Lube 0il Piping

Piping shall be tested at the specified pressure
either with water or with an approved hydrocarbon
oil, providing that the flash point ig over 120°F
and the freezing point is at least 25 F lower
than minimum ambient temperature. If water is
used, the ebove requirements for water piping
shall apply except that the air used for blowing
out oil lines shall be dry bottled air, and the
drying out shall be continued until no moisture
is detected in the expelled air.

(3) Bydrogen, Air Piping and Naturel Gas

Piping shall be tested only with the test media
indicated on the applicable piping materials
specifications sheets. Contractor's attention
is called to the fact that the test pressures in-
dicated on the piping materials specifications
sheets are applicable only to the type of medium
specified. .

3.4.4 Testing Procedures

.. Hydrostatic

During initiel liquid filling of piping, care shall be
taken to expell all air from the lines. Lines shall be
filled slowly, with all high points properly vented,
until steady liquid flow has been observed at all such
vents.

Wher steady liquid flow has deen cbserved at each vent,
the vent shall be closed and the pressure slowly raised
to full test pressure. When specified test pressure has
been atteined, such pressure shall be maintained for not
less than two (2) bours plus the time required to visually -
inspect all piping for leaks. After visual inspection

at full specified test pressure, the line pressure

shall be slowly reduced to specified maximum operating
pressure and shall be maintained at this pressure for a
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ninimum’ of 24 hours during vhich all inflowv into the
piping system shall be carefully metered. All such
inflow shall be deered "leskage™. Such leakage shall

not exceed C.2 gel/psi/2L hours/mile/inch diameter of

the pipe. All defects which develop during testing shall
ther be retested until po defect or unsatisfactory leakege
can be detected.

Poeuratic

Pressure shall be slowly raised to preliminery test pres-
sure not grester than 25 psig to locate any mejor leaks.
After all leaks detectable at this prelizirery test prese
sure have beern corrected, the pressure skall be slecwly
reised in steps, not greater then 25 psig until specified
test pressure is atteined. Pressure shall be held at
each ster for e mipimur of 10 minutes to allow the systex
to equalize strains and to allow for detectior ¢f major
defects. After full specified pneuratic test pressure
hes beer attained, eackh joirt, velve packing, etc. shell
be soar tested for air leeks, and sll such leaks shall

be preperly corrected tc the satisfection of the Engineer.

3.4.5 Cleering ard Disirfectior

Cleaning

All pressure pipirng shall be theroughly cleaneé prior to

placing the piring in use or ccnnecting the piping to
equiprent. Clearing skell be esccomplished by blowing
out with corpressed air or flushing with water and
chericals tc remcove gll foreigr or loose materiels and
leeve Firirg in & clean condition. The exterior cf all
piping shall be free from rmaterials deleterious tc the
applicatior of pip coverings or paintirng.

Disinfection

After successful hydrostatic testing, all new domestic
vater piping shall be thoroughly disinfected with a
chlerinated solution cortaining mnot less thar 50 parts
chlerine per million parts water, held for a mirimum of
eight hours under & head of not less then five feet above
the highest point in the line. After completion of the
retectior time, all disinfected lines shall be theroughly
flushed with pctable water until residual cklorine is
aprroximetely but pot more than 0.2 perts per million.
During flushing, solution and water shall be conducted

to a suitable area avay from excavations apd structures,
or to a suitable drain.

-2be
HER 0000156



Spec. No. CM-030

3.5 Penetration Through Wall, Ceilings, Floors and Roof

3-5-1

3.5.2

3.5.3

Pipe

Pipe sleeves shall be provided where pipes pass through
masonry or concrete walls, floors, roofs and partitions.
Pipe sleeves shall either be as shown on construction de-
tails or be painted steel pipe sleeves in outside walls
below grade, in floor or in roof slabs unless otherwise
indicated. Sleeves in partitions shall be painted sheet
steel of 26 USS gage minimum. Space between pipe, tubing
or insulation and the sleeve shall not be less than % inch.
Sleeves shall be of sufficient length to pass through entire
thickness of walls, partitions or slabs. The Contractor
shall be responsible for all closure of pipe penetrations
&t any walls, roofs or slabs.

Floor, Well and Ceiling Plates

The pipe at sleeves in buildings shall be fitted with floor,

wall and ceiling plates, be one-piece pattern, and be held
to the pipes by set screws. Plates shall be painted cast
or mallesble iron. '

Flashing for Buildings

Where pipes pass through dbuilding roofs and outside walls,
proper flashing shall be provided and shall be made tight
and waterproof.
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Dreving No.
23316-100-P

25222-100-P
23346-100-P
23347-100-P
25348-100-P
25349-100-P

25350-100-P
25351-100-P
25352-100-F
25353-100-P
23317-302-P
22321-302-P
23322-302-P
23323-302-P
23324-302-P
23325-302-P
23326-302-P
.23327-302-P
23328-302-P
25223-302-P
25224-302-P

25225—302-?

ATTACEMENT I

CONSTRUCTION DRAWZNG LIST

Revision - Title

o] Piping lLegend & General Notes

B General Plent Water System Diegrar

A Water Treatmernt System P&LID Sheet 1

A Water Treatﬁent System P&ID Sheet 2

B General Arrangement

o} Waskdown Transfer Surp Piping
Plan & Sections
Washdown & Clarified Water Piring Plan
Washdown & Clarified Water Piping Section
Washdown & Clarified Water Pipirg Details

A Bedding Sumps Miscellaneous Deteils

B Ore Urloading & Bedding Aree P&IT

0 Piping Plan, Lower Level

0 Piping Plan, Upper Level

0 Washdown Suxmp Pumps Pipircg Flan & Sections

6 Piping Sections

0 Miscellaneous betails

0 Bedding Plant Piping Plan;r

o} Bedding Plant Piping Section

B Bedding Plant Piping Section & Details

o] Delivery Conveyor Washdown Piping

A Front End Loader Washdown

A Dust Collector Piping
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23332-512-P
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Reclain Area Washdown Pipirg Plan
& Section

Sintering Plent P&ID

General Piping Plen

Sinter Mechire Piping Plen Sheet 1
Sinter Machire Piping Plen Sheet 2

Sinter Machine Piping Secticns

~ Sinter Machire Pipirg Section & Details
" Direct Charge Dust Suppression Piping

' Corrugated & Smooth Roll Crusher,

Ross Rolls & Sinter Bins Piping Flan
Piping Sectionms

Pellet Drum & Mixer Piping Plan
Pellet Drum & Mixer Piping Section

Spiked Roll Crusher & Washdown Weter
Return Piping Plan & Section

Storage Tank Spray System Piping Plan
& Section
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McLanahan Corp.
Eouipt. No. 51216

P-12-DT

P-2-E2

Sale, Inc.
Equipt. No. 51217

D-T7686

11816
D-7535
C-T623

MceDowell Wellmar
Equipt. No. 51230

M-1527kk
M-1527K5
M-152801
M-~-1528C2
M-152803
M-15280L

Mclanahan Corp.
Equipt. No. 51236

L-E-1k

P-1E-45
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General Arrangemernt

Perts List & Assectly

General Assemtly, Sprayving Systex
Slope Jet Nozzles
General Arrangerent

General Assezhl& Syster Instsllaticn

Breaker Sheft Arrengement

Breaker Sheft Details

Water Cooled Heat ébield

Ignition Furnace Schematic

Igriticn Furance Piping Arrangement

Ignition Furnace Piping Details

General Arrangement

General Arrangement & Parts List
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