
THE CITY 'OF* PROVIDENCE
STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

RESOLUTION OF THE CITY COUNCIL

Resolved,

No. 527

Approved No Member 19, 1971

That the following named person,firm

or corporation is hereby granted permission to erect, alter or use

a building or structure at the location named herein for the sale

of petroleum, kerosene;, gasoline, coal, oil and their products, com-

pounds and components as described and shown in and on the appli-

cation therefor and accompanying plat, all on file in the office of

the Department of Building Inspection subject to the conditions

that said person, firm or corporation shall, not violate any of the

laws of the Mate of Rhode Island or any of the Ordinances of the

City of Providence relative to the erection, use or occupation of

said structure and that said person, firm or corporation shall not

allow petroleum, kerosene, gasoline, coal oil or their products,

compounds or components, to be conveyed over or across any sidewalk

by Leans of any pipe or hose, and upon such special conditions as

are hereby enumerated and further provided that the Director of the

Department of Building Inspection iaay authorize iainor changes in

the structural detail of plans on file, viz:

PETROLANE, INC., Lessee of Lot 25, Plat 56; Increase from

a 300,000 Barrel Propane Storage Tank to one of 4007000

Barrels, located at Sea View Drive and Field's Point, mak-

ing a total storage capacity of 400,000 Barrels Refrigerated

tt' Propane Gas.

iJ

The erection or location of any buildings or structures not

shown on the original plat on file with the Director of Department

of Building Inspection, or any change in the location of buildings

or structures from that shown on said plat shall be deewed a viol-

ation of this permit.
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y CITY 01F PROVIDENCE
STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

PETITION TO THE CITY COUNCIL

TO THE HONORABLE CITY COUNCIL OF THE CITY OF PROVIDENCE:

The undersigned respectfully petitions your honorable body

for permission to increase from 300, 000 barrel" refrigerated. propane storage

tank, lot 25, plat 56 to 400,000 barrel refrigerated propane storage tank,

lot 25, plat 56, located at Sea View Drive and Fields Point; making a total

storage capacity of one 400, 000 barrel refrigerated propane storage tank.

b

Petrolane, Inc., Lessee

1
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CITY OF PROVIDENCE
STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

PETITION TO THE CITY COUNCIL

TO THE HONORABLE CITY COUNCIL OF THE CITY OF PROVIDENCE:

The undersigned respectfully petitions your honorable 
body

for permission to increase from 300, 000 barrel' refrigerated propane storage

tank, lot 25, plat 56 to 400,000 barrel refrigerated propane storage tank,

lot 25, plat 56, located at Sea View Drive cr.a 11alds Point; making a total

storage capacity of one 400,000 barrel refrigerated propane storage tank.

4 ro

Petrolane Inc. , Lessee
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BUREAU OF FIRE PREVENTION

WARREN R, KIRK

FIRE MARSHAL

FIRE DEPARTMENT

Mr. Peter Moran, Chairman
City Licensing Committee, City Hall
25 Dorrance Street
Providence, Rhode Island

Dear Sir:

209 FOUNTAIN STREET

PROVIDENCE, R, I, 02903

November 1,1971

I have been apprised of a request by Petrolane Incorporated for
permission to increase the storage capability of their new facility,
from the 300,000 barrels granted by The Building Board of Review, to
the 400,000 barrels sought in their original petition, I am forwarding
this written opinion, on.the foregoing, as requested.

I can only reiterate my position taken on a previous occasion, and
I assume a matter of record, before the Building Board of Review. I
advocated approval of the original application for a 400,000 barrel
storage facility; my approval was not given lightly, but was based
upon considerable thought and research. Following, are some of the
factors involved in that decision.

When initally contacted by Petrolane Incorporated, approximately a
year and a half ago, I stipulated that any approval or rejection of
their proposed installation by this office would be based on their
capability and assurance of containing their product in an emergency.
With the above stipulation as one of the motivating factors involved,
several meetings were held; present at these meetings were the
administrative personnel of Petrolane, The Stone and Webster Engineer-
ing Firm and The Providence Fire Department. The aftermath of the
meetings was the adoption of the present safeguard system for the
storage facility presently under construction. It will include:

A fifty-foot high retaining dike, surrounding the actual storage
facility, and capable of containing one hundred and ten per cent of
the product.

A built-in ignition system, surrounding the upper perimeter of the
dike wall; said system to be remotely controlled and manually acti-
vated.

In effect, a dike to control the liquid product, and possibly the
gas given off, dependent of course on the magnitude of the circum-
stance involved; a dike high enough to insure that radiated heat from
any fire would be expended vertically rather than laterally, and enable
the firefighters to utilize the surrounding hydrants to establish a
protective water curtain for adjacent properties.Finally, if the damage
to the storage facility were of catostrophic proportions, and the dike



• proved incapable of containing the Propane gas, the ignition system
could be activated and the product ignited at the source. This is a
highly improbable occurrence, which obviously would result in the des-
truction of the facility itself.

Apart from the built-in safety features described, The Petrolane
Corporation has agreed to the installation of an automatic "Sniffer" to
detect any above-normal content of gas in the air. Portable fire exting-
uishers and fire protection equipment will also be provided in compliance
with fire department directives. In my opinion, every conceivable pre-
caution has been taken to insure the safety of the people of Providence
and the surrounding communities.

I have found the personnel of Petrolane Incorporated to be extremely
cooperative and amenable to all of our stringent fire safety requirements
regardless of the cost factor involved. In my opinion, the additional
100,000 barrel storage increase sought, will not materially increase the
hazard of fire extension; It may add to the duration of any fire in which
the total product was involved, but can be as effectively contained as the
300,000 barrel storage presently approved.

Yours truly,

)q UkW A. ~a
WARREN R. KIRK
Fire Marshal
Providence Fire Department
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CURRAN, ROGERS AND PARISEAULT
cidtEorneiys aE

725 HOWARD BUILDING

PROVIDENCE, R. I. 02903
TELEPHONE

421.0600

272.1000

Mr. Peter Moran
Chairman
City License Committee
City Hall
Providence, Rhode Island

Re: Petrolane, Inc.

Dear Pete:

CHARLES A. CURRAN

CHARLES J. ROGERS, JR.
ROBERT G. PARISEAULT

ANTHONY J. BOCCI

FRANCIS J. RAO
CHARLES E. JOYCE, JR.

BERGE GREGIAN

BRIAN J. SARAULT

November 10 ,1971

Enclosed please find for your perusal Memorandum of Law which
I have this day submitted to the City Solicitor's Office.

Sincerely yours,

Anthony J. Buc
AJB:ec
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PETITION OF PETROLANE , INC.

MEMORANDUM



Petrolane, Inc. filed an application before the Building Board of Review

for an exception to the Building Code, Section 407.3 which in effect does not

allow a liquified petroleum facility in fire district No. 1 but which exists in an
i

M-2 heavy Industrial zone, In Its application, Petrolane, Inc. also filed for
i

a permit to store 400,000 barrels of liquified petroleum.

After hearing the Building Board of Review granted the exception to 407.3

and allowed Petrolane, Inc. to erect the liquified petroleum facility in fire

district No. 1. However, as a condition to tlm granting of the exception and

permit to build, the Building Board of Review restricted the storage quantity to

300, 000 barrels. Whereupon a permit was issued for the storage of 300, 000

barrelB ,

Five months later Petrolane, Inc. filed a petition with the Providence City

Council requesting an increase in the storage capacity from 300,000 barrels to

4 00, 000 barrels. The Providence City Council referred the matter to the City

Council's License Committee, and after hearing from expert fire safety people,

engineers, technicians and correspondence from the Chief Fire Marshall of the
i

City of Providence, the License Committee unanimously voted on November 8,
I

1971 to approve the increase in storage from 300,000 barrels to 400,000 barrels

of LPG.

The questions present here are:

1. 'A hether or not the Building Board of Review had the legal

right to restrict the storage facility under the powers granted to

that Board.

-1-



I

Z . Whether or not the Providence Cily Council has the legal

right to issue permits for the storage of LPG.

The Charter of the City of Providence, Article I, Chapter 2 grants to the

City Council all powers vested by law unto said City and all legislative

powers shall be possessed and exercised by the City Council.

The Building Board of Review is a creature of the City Council of the City

of Providence and was created under the legislative power of the City Council

to enforce the powers granted unto it by the Providence Building Ordinances.

23-36-1 of the General Laws of Rhode Island, 1956 as amended entitled

Ordinances- regulating manufacturing and handling of explosives and

flammables - license, specifically sets forth that the City Council may from

time to time make and ordain all ordinances and regulations in the City and a

license for storage of petroleum products and the like must be first obtained

from the City Council. Obviously the legislature of the State of Rhode Island

intended that the City Council have the power to issue licenses or permits

for the storage of petroleum products and the like.

The limiting of the storage capacity to 300, 000 barrels by the Board was

arbitrary and an unlawful exercise of its authority. The Building Board of

Review has no jurisdiction, power or duty under the building code to restrict

the storage capacity of any applicant and to do otherwise would be an unlawful

delegation of legislative authority by the Providence City Council.

In examining the building code of the City of Providence and the powers

granted to the Building Board of Review, there is no provision granting to the

-2-



Board the power or unrestricted authority to increase or decrease, or to permit

the storing of petroleum or its allied products. Obviously the enabling act--

23-36-1-- grants to the City Council solely the right to issue licenses and

permits for the storing of petroleum products. 14-8 of the Ordinances of the

City of Providence as amended entitled-Petroleum Products- specifically

sets forth that any person, or other legal entity, storing petroleum products

in bulk shall pay to the Bureau of Licenses of the City annual fees for permits

granted by the City Council. Furthermore, Section 62.l(V) of the zoning

ordinances of the City of Providence unequivocally states that there is no limit

as to the amount of petroleum products which can be stored in an M-2 zone,

In Rhode Island Refining Corporation vs the Town of Tiverton, 92 RI 88

the Supreme Court of Rhode Island held that 23-36-1 vested the authority to

regulate storage in the Town Council of Tiverton. See also Baileyv Zoning

Board of Review of Warwick, 94 R.I. 168. Moreover should the Building

Board of Review have unrestricted power with uncontrolled discretion, it would

be an abdication by the City Council of the power which the legislature delegated

to it under 23-36-1.

The legislature of the State of Rhode Island never intended to permit the Board

to be clothed with the blanket authority to exercise the legislative power which

had been delegated to the City Council by the enabling act. See Adams v Zon-

ing Board of Review, 86 RI 396; Noonan v Zoning Board of Review, 90 RI 466;

There is no ordinance authorizing the Building Board of Review to limit or

restrict the storage of petroleum products. Undoubtedly the City Council

is the only body that has been so authorized and for the Board of Review

-3-



to limit or restrict the storing capacity of the petitioner was arbitrary,

capricious and unlawful and a usurpation of the prerogatives reserved

solely to the Providence City Council. See Messier v s City Council of

Central Fa118 ) 90 RI 127.

It is questionable whether or not the Building Board of Review had the

power to grant the exception to 407.3. It is the contention of Petrolane, Inc.

that a good case could be made that the Director of Public Buildings has the

authority to allow this type of storage facility in fire district No. 1.

See Section 108 of the Building Code.

I The restriction or limitation imposed by the Building Board of Review is

not one authorized by law. Therefore its action was arbitrary and unlawful

and deprives petitioner of the lawful use of its property.

By virtue of the enabling act (23-36-1) and the pertinent ordinances the

City Council undoubtedly has the power to regulate with relation to the
i  

storing of liquified petroleum gas products. The exercise of the unlimited

power which the Building Board of Review applied in restricting the storage

capacity of Petrolane, Inc. was an abuse of power. See Flynn v Zoning

Board of Review of the City of Pawtucket, 77 RI 118. The only power

r

or authority that the Building Board of Review had, if indeed it had, was

its confinement to the issue of whether or not to allow the storage facility

` to be constructed in a No. 1 fire district zone in accordance with 407.3.

i

Beyond that it could not exercise any of the legislative powers accorded
I

the City Council by the enabling act. The only issue that the Board initially

should have, or could have, considered was whether or not it would allow
I

_n_



0

a liquified petroleum gas storage facility, which under the building and fire

code was excepted from being allowed in a fire district No. 1. Once this

issue was determined, then, in such event, no law or ordinance or any

of the p0wor8 &10gn4ed t0 the Board allowed it to restrict the gallonage of the

facility. Furthermore, being a creature of the City Council the Board of Re-

view without authority arbitrarily enlarged its own powers and abused the

discretion allowed by law. See Harrison v Zoning Board of Review, 74 RI 135;

Jacques v Zoning Board of Review, 64 RI 284; Heffernan v Zoning Board of

Review, 49 RI 238; East Providence Mills, Inc. v Zoning Boar d of Review,

51 RI 428; Costantino v 7oninq Hoard of ROVIOW, 74 RI W.

i

U, ithout question, the action of the Building Board of Review was an

i improper application of the power granted to it by the Providence City

Council and its ordinances.

In M C & S Realty, Inc. v City Council of the City of Cranston, 88 RI138

the Supreme Court of the State of Rhode Island held that a land owner is en-

titled to the beneficial use of the land for any lawful purpose subject to

reasonable regulation by the municipality in the exercise of police power.

The unlimited storage granted to a land owner in an M-2 zone (see 62-1(v)

of the zoning ordinances of the City of Providence), prohibits any municipal

body from denying any land owner the beneficial use of his property. See

also Malter I. Sundlun v Zoning Board of Review of Pawtucket, 50 RI 108;

Holgate v Zoning Board of Review of Pawtucket, 74 RI 333; Tillotson v City

Council of the City of Cranston, 61 RI 293.

-5-



Any denial of the beneficial use of a land owner's property to the

landowner is clearly unconstitutional and in violation of Article I,

Section I of the United States Constitution.

` Therefore, for all the foregoing reasons the 
petitioner regegtfully

submits that the restrictive action of the Building Board of Review was

arbitrary, capricious, illegal and void and unconstitutional and the action

of the Providence City Council on November 8, 1971 is legal and. proper.
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CHICAGO BRIDGE & IRON COMPANY

1.0 INTRODUCTION
F]

L, This document is prepared to describe the facility proposed

M 
for Petrolane, Incorporated for a 400,000-barrel refrigerated

L,
propane storage facility with associated receiving and sendout

facilities. The facility is designed to receive propane from

n a refrigerated ship and keep this propane refrigerated for

storage at approximately atmospheric pressure in a large,

r. well-insulated storage tank. It meets the requirements as we

Li understand them for the facility required by Petrolane in

n Providence, Rhode Island.

u

CB&I has designed and fabricated many low temperature and
n

cryogenic refrigeration systems on a turnkey basis, including

u ammonia, propane, butane, ethylene and LNG over a period of
n the last thirteen years. During the course of this time, CB&I

L̀ has obtained a large number of basic patents with regard to

n unique refrigeration systems and storage concepts. The

J installation of many turnkey facilities has also lead to the

development of CB&I expertise in the design procurement and
r-1

construction of receiving and sendout systems. Petrolane will
L,

receive full benefit of CB&I's experience. In preparing this
n

proposal, CB&I investigated alternative cycle designs and
u

facility components and believe that our experience in this

type of work has helped us to come up with a very complete,

J̀ easily operated and maintained facility with a simple efficient

n cycle which will provide many years of useful service.

J

r; The following sections of this proposal provide detailed tech-

nical information for use in evaluating this proposal. We

understand the information herein will be kept confidential.
n

1.0-1
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n CHICAGO BRIDGE & IRON COMPANY

sJ

2.0 SCOPE OF WORK
n

u 
2.1 General Scope of Work

M
This technical proposal covers the design, engineering, fur-

nishing of material and construction by Chicago Bridge & Iron

r  Company, hereinafter called "Contractor" or 11CB&I", of the

propane storage and terminal facility to be built for Petrolane,

Incorporated, hereinafter called "Owner", at Providence, Rhode

Island. The facility shall include a 400,000-barrel refrigerated,

n aboveground, double-wall tank and its associated receiving,

refrigeration, pumpout and product heating systems. This

facility, as outlined in subsequent sections, is proposed on
n

a turnkey basis with CB&I accepting "single responsibility"

for the entire project with the exception of items to be

provided by Owner or others under Section 2.3.

F All work shall be designed and constructed in accordance with

.J the provisions of the current API Standard 2510, except where

property line clearances are as stipulated and agreed upon by

C and between Petrolane and Providence regulatory agencies.

Designs, drawings and specifications are presented in this

proposal as typical information. CB&I, at its option, may make
Li

changes or substitutions which do not impair the guaranteed

i , performance of the facility or structural adequacy of any part
L thereof. After an award of the contract, CB&I will continue

to improve and make adjustments in the plant design to insure

that the facility will perform as guaranteed.

V Important: The following sections include the assumptions on

which our price is based. If the actual conditions encountered

vary from the assumptions, changes resulting from same shall

be for the account of the Owner.

P
L

n 2.0-1
u
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CHICAGO BRIDGE & IRON COMPANY

u

2.2 Work by CB&I
n

Specifically, CB&I shall furnish and/or perform the following:

n
1. Design and engineering services, drawings, bills

of material and specifications for the entire

r7 project.
u

F1 2. Purchasing, expediting and all shop inspection

L, services.

F 1

LJ 
3. All materials, equipment and supplies, including

transportation to the site for the propane faci-

lity as described in this proposal, except the

material and equipment to be supplied by the

company as described under "Work by Owner."

M 4. Civil work to include initial grading, final

grading, drainage ditches or swales to edge of

property, dikes, construction of permanent roadwaysn
and fencing, excavation, foundations and backfillu

associated with the tank, equipment and building
n foundations. It has been assumed that all fill

for diking or grading will be available on the

site and all stripped or excess soil will remain on

L_' the site.

n

5. Reasonable amount of engineering assistance in con-

-1
nection with applications for permits and hearingsF

for regulatory approvals.

M 6. All construction labor, supervision and field
`J 

engineering except as described under "Work by
M Owner"; temporary construction facilities and

supplies; construction equipment, tools and operating

n

r, 2.0-2
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CHICAGO BRIDGE & IRON COMPANY

u

supplies, except necessary water, natural gas,

propane and electricity.

n 
7. Electric power distribution from the substation

L,
including a lighting system for the tank, pipeways,

process area, truck loading and interior of the
`-i bui ld ing .

Fl

u 8. Initial charge of any lubricating oils, greases,

n filter cartridges, desiccants, methanol and

glycol water required for startup and performance
testing.

M

u
9. Purging of the tank, piping system and process

M vessels, including all consumables for purging and

'J testing except nitrogen, natural gas, propane and

r, water.

Lj

M 10. Procedures and supervision, including all engineering

u services, for complete startup and performance testing

of all systems, including instruction to assigned

r  operating personnel prior to turning over the plant.

n 11. External painting of all tanks, equipment, piping

and structural supports, not insulated.

F-1
~, 12. Four sets of contract drawings, operating instruc-

n tions and equipment manuals, provided in a metal '

cabinet.

13. Odorizing and metering at truckloading stations.
u

r' 14. Dry chemical fire extinguishers limited to the

quantity shown on the plot plan.

n

r 
2.0-3
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CHICAGO BRIDGE & IRON COMPANY
n
Li

15. Final grading of the site with a fence enclosing
n

the plant area.
Li

M In general, all material, labor, equipment and services neces-

Li sary for the complete and operable plant will be provided,

guaranteed and performance tested, to demonstrate that the
L, facility meets the design basis, with the exception as specifi-

cally indicated in this proposal.

2,3 Work by Owner
n

The following items shall be furnished and/or performed by

Petrolane, Incorporated at no cost to CB&I:
n

'u
1. A clear and reasonably level site adequately

r' drained to property perimeter, drainage ditches

J̀ or storm sewers, and without any above or below

n ground obstructions. The entire area within the

dike area is assumed to have no underground piping

or other means of draining possible propane spills

L, from the dike area to areas outside of the dike.

M
2. Soil with a minimum bearing value of 3500 PSF on

u undisturbed soil at 1' below grade with no dewatering

r' or rock removal required.
U

F-1 3. Adequate soils investigation and recommendations

u for the tank and process area.

F1

4. Provide suitable quantities and quality of water

for hydrostatic testing of the tank and suitable

means for disposal of the water. The schedule

requires the tank to be filled, tested and emptied

7̀ in no more than four (4) weeks. This allows ten (10)

days each for filling and then emptying the tank.

n

u

n 
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CHICAGO BRIDGE & IRON COMPANY

U

5. The company is to furnish and install power to

the electric power substation. The company

U shall furnish and install the substation with

n pad, fencing, disconnects and any metering.
Li

6. The installation of other utilities to the edge

of the property will be the responsibility of

the Company. It is believed the current available

potable and fire protection water, sanitary sewers

and natural gas are adequate to serve the facility.

;M However, should there be additional expense in
V

obtaining adequate quantities, this shall be for

r the account of Company.

7. Recent topographic drawings showing benchmarks,

elevation and locating property lines, roads and

fire hydrant locations.
M

Li

8. Building permits and certificates of approval
F7 fromI all local and state agencies having jurisdic-

tion over the work.
r

9. All operating labor, propane, utilities, supplies

and expenses for cooling down and subsequent

operation of the storage facility.

M

10. All necessary water and natural gas for CB&I

during construction.
r.

J̀ 11. All necessary electrical power at no cost to CB&I
n during construction.

r, 12. Disposal of sewage. Sanitary sewer containing

domestic sewage from the washroom shall terminate

at the property line.

Li

r 2.0-5
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CHICAGO BRIDGE & IRON COMPANY

F-1

J̀ 13. Communication facilities and systems for voice

n and telemetering signals if required. Furniture,

Li equipment, tools and supplies for offices and

n shops.

Li

14. Recommended spare parts.

u

15. Safety equipment for startup and operation. This

r' includes all safety protection and supervision from

J̀ the time when product is first brought into the plant

r~ and for any other condition when products or facilities

are under the control of those other than contractor.

n

n

n

n
Lj

n

n
Li

n

n

L-1
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u

F7 
3.0 STORAGE

L
3.1 General

n
L, Propane will be stored in a flat bottom tank having nominal

capacity of 400MB at about -50°F. The double wall (DW)
n

vessel is as shown on the sketch included in Section 9 under

Drawings. The vessel will be insulated as described in

L Section 3.9, The tank will be designed for an internal
pressure of 1.5 psig. It will be protected from overpressure

n by pressure and vacuum relief valves.
u

n 3.2 Design

L

3.2.1 The storage vessel will be designed in accordance
M

with API Standard 620 Appendix R. The outer vapor barrier
of the DW tank will be a CB&I proprietary design. Where the

term "tank" is used in this write-up, it refers to the

Code-stamped inner tank.

n

3.2.2 An overfill indicator pipe will be provided as a

n warning in the event the electronic alarm and shutdowns fail

to operate. The top of the indicator will be set at a maximum

design liquid level in the tank. The total height to the deck
n 

includes an additional 6" above the indicator to avoid the
Li

possibility of product contacting the suspended insulation
r_1 deck in the event of an earthquake causing waves in a full tank.
u

F-1 3.2.3 The shell plates have been designed for the internal

pressure plus the static head due to the weight of the product.

n The product head has been computed using the height of the
overflow. The stress has been computed at the bottom of each

ring.
n

n
'u

M 3.0-1
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CHICAGO BRIDGE & IRON COMPANY

3.2.4 The roof will be a self-supporting roof of proprietary

design by CB&I, designed under the rules of Paragraph 3.01.1

of APT 620. The inner tank shell will be stiffened to resist

the external pressure exerted by the flexible blanket and

perlite insulation.

3.2.5 One-quarter-inch (1/4") thick bottom segmental plates,
butt welded from both sides, will be used immediately beneath

the shell. The remainder of the bottom will be 3/16" thick,

single-lap welded, with two passes.

3.2.6 Anchor bars (embedded in a concrete foundation) are

provided to transmit the tank uplift loads to the foundation.

The bars will not be welded to the shell. They will be

attached by means of a bracket which will allow for take-up

of any slack or settlement which might occur during the water
test. Anchor bar materials will be the same as the shell

material or better.

3.2.7 All steel plate used in the primary components, as

described in API Standard 620, Appendix R will be in accordance

with Table R2.2 or Table R2.3 of that standard. Base steel
u will be firebox quality. Quenched steel and flange quality

r, steel will not be used.

u

F-13.2.8 All materials used in the secondary components as

Li described in API Standard 620, Appendix R will be in accordance

with Table R.2.4 of that standard except that the outer vapor

barrier of the DW tank will be a CB&I proprietary design.

F1 3.3 Accessories
U

n 3.3.1 All fittings will be designed per APT Standard 620.

Li This includes nozzle reinforcing plates, flanges, covers and

u

n 3.0-2
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bolts. Fittings penetrating both the inner shell and the

n outer vapor barrier will be designed with adequate provision
Li

for the differential movement of the inner and outer vapor

barrier due to a thermal gradient. Distance pieces are

provided on all nozzles to avoid high local stress at the

n intersection of the fitting and the outer vapor barrier.
u

3.3.2 The following accessories are provided:

1) Nozzles:
n

a) One 8"~ roof nozzle for pressure vacuum
Li

vent.

b) One 4"0 nozzle for overfill indicator.

c) One 12"0 fill nozzle in roof.

d) One 3"0 pump vent nozzle in roof with

deflector.

e) One 2"0 level gauge connection.
r~

f) One 8110 vapor suction nozzle.

g) One 2"0 purge nozzle located at the top

of the roof.

h) 12"0 pumpout connection.

n

2) One Shand & Jurs (S&J) 92006 liquid level

gauge with magnetic drive and with a high

level alarm switch.

3) One 24"~ shell manhole with welded cover and~,
one 24"~ roof manhole with bolted cover.

r~

The following relief valves are furnished:
n

4) One 8"~ S&J 94020 pallet-type or Anderson

Greenwood Series 90 pressure relief valve,

L, 1.5 psi internal pressure.

n

u
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U

5) One 8"0 S&J 94020 vacuum relief valves set
n 

to open at .865" H2O vacuum.

6) One 4"0 pallet-type pressure relief valve

for overfill indicator - S&J 94128.

n

Li 3.3.3 The following additional accessories are provided

n for the outer vapor barrier:

V
1) Nozzles:

M
a) One 1"~ outer vapor barrier gas make-up

Ji
connection.

n b) One 4"~ outer vapor barrier nozzle for

pressure-vacuum vent.

n c) One 20"c outer vapor barrier nozzle for

the emergency manhole.

n

U The following relief devices are furnished for the outer

vapor barrier:
n

u 2) One 4"~ outer vapor barrier pallet-type

n pressure-vacuum relief valve (S&J 94020) set
LJ to open at 0.865" H2O vacuum and 2" H2O

F, internal pressure.

u

3) One 20"~ outer vapor barrier emergency man-r7
hole - S&J 94200.

F-1
3.3.4 Stairway

L
Standard CB&I spiral stairway with a top platform located

n
at the roof-to-shell junction is provided. The roof fittings

u
will be located near the platform and will be accessible

r~ from it.
u

n

u
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U
3.4 Construction

L, Excessive hammering or cold working of the tank material that

will come in contact with the liquid will not be permitted.
n

The tank will be constructed with extreme care to avoid
Li 

notches which may result in stress focal points. All temporary

erection material made of regular carbon steel will be

`-' removed from the inner tank. Attachment welds for such

devices will be chipped and ground smooth and inspected for
crater cracks and undercuts. Any undercuts or crevices will

be "picked up" and ground smooth.

3.5 We lding
n

u
3.5.1 All welders assigned to manual welding or welding

n operators assigned to automatic welding will have successfully

J̀ passed the tests conducted by CB&I as prescribed for Welder

(1 Qualifications in Section IX of the ASME Boiler and Pressure

Vessel Code. This is as specified in API 620. All welding

n will be done with special CB&I-formulated procedures designed

to insure notch tough welds for low temperature applications.

The restrictions on welding procedures apply to all attachments

of stiffeners, lugs and reinforcements, as well as to the

main joints in the shell and bottom of the tank. Each tempo-

rary attachment (fit-up devices) which will be removed after

construction will be welded using a qualified procedure.

n
i

V 3.5.2 The welding procedure will be qualified as outlined

F1 
in API 620, Appendix R, Paragraph R.6. The test specimen(s)

will be sent immediately to our metallurgical laboratory for

inspection and testing. One set of test plates will be welded
n

in the laboratory for qualifications of the automatic girth

weld procedure. Charpy V-notch impacts will be taken on the
n weld metal and the heat-affected zone at a temperature of -60°F.

n

U
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3.6 Inspection and Tests

3.6.1 A qualified welding supervisor will be furnished full

time. This person will supervise the welding to insure that

the tank is constructed in accordance with the approved

n procedures, Codes and CB&I standards. In addition, he will

be responsible for quality control. This includes vacuum

box testing, magnetic particle testing and X-rays. He will

inspect the completed tank to insure that there are no notches

and to see that all "pick-ups" have been properly made.

F
Li

r.

n

Li

3.6.2 Our proposal is based on the assumption that the

Purchaser will provide the necessary inspection to enable

certification and stamping of the tank under API 620. Quali-

fications for an inspector are described in Paragraph 5 of

API 620.

3.6.3 All tank shell seams will be checked by spot X-ray as

required under API Standard 620. No trepanned plugs or other

destructive weld tests are permitted.

r► On all tank shell rings designed for 100% joint efficiency,

the vertical joint, including 3" on each side of the intersec-

tion with the longitudinal seams, will be completely X-rayed

as prescribed in API Standard 620, Paragraph 3.26.

F1

i

n

Li

3.6.4 Butt welds in the bottom sketch plates extending

under the shell will be inspected their full length by the

magnetic particle method, and at least two spot X-rays will

be taken from the butt weld joints of the compression bar.

3.6.5 All bottom fillet welds will be checked by applying

soap film to the joint and pulling a partial vacuum by means

of a special vacuum box. The welds of the fittings to the

3.0-6
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shell will be inspected both inside and outside by the magnetic

particle method. The shell to bottom weld will be checked

with liquid penetrant.

3.6.6 The completed tank will be filled with water or to a

height sufficient to stress the bottom shell ring to a minimum

of 1.25 times its maximum liquid stress during service.

Hydrostatic overload testing serves the added advantage of

relieving some of the residual welding stresses in bottom shell

rings and fittings.

3.6.7 A pneumatic pressure of 1.875 psi will be imposed on
n the vessel. The pressure will then be lowered to the design

L' pressure at which time the roof and all shell seams above the

water level, not previously checked with liquid penetrant, will

be soap film tested. The water will then be withdrawn from

n the vessel and the design gas pressure will be applied to

Lj check the anchorage and also the pressure vent setting.

n
3.7 Cleaning and Painting

u

f3.7.1 After completing the tests, the tank will be emptied
Lj of water. All free water will be removed. The inside of the

M tank will be left broom clean.

C
3.7.2 Exterior surfaces of plate, structural, nozzles, etc.,

which are not insulated will be shop pickled or thoroughly

field cleaned using wire brushes and solvents. Sandblasting
n

is not included. These surfaces will be painted with one coat
u

of red lead (Type II) and two coats of long oil alkyd tank
F1 white paint.
LJ

r~ 3.8 Foundation

L,

n

u

n

u
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3.8.1 The tank foundation will be designed on the basis of
r_1 

soils investigations and recommendations provided by Owner
tA 

and prepared by Haley and Aldrich.

C?

Li 3.8.2 An electric foundation heating system is provided.

rl The system is automatically controlled to maintain an average

L temperature of approximately +40°F under the tank. The heating

ri 
system will be in accordance with CB&I Specification C-03, a

~ copy of which is attached.

ri
3.9 Tank Insulation

Li

3.9.1 Bottom Insulation
'J

The double wall tank will have an outer steel vapor barrier.

This includes a double bottom arrangement wherein the load

bearing insulation is installed between the two bottoms.

r~ The bottom insulation will be 5" of Foamglas. The area around

the periphery of the inner tank which supports the shell and

P 
roof of the tank is designed such that the insulation will

not be crushed. A thermal barrier is provided to limit heat

flow through this special load bearing detail.

3.9.2 Shell Insulation

The shell of the tank will be insulated with 21" of loose

fill perlite insulation and 3" of fiberglass. The fiberglass

blanket is attached to the outside of the tank shell and

controls perlite compaction. Without this fiberglass (resilient)

blanket, as the tank shell moves due to the thermal or pressure

cycling over the years, the perlite would tend to compact thus

increasing the external pressure on the shell. This build-up

b in external pressure would cause buckling in the shell and

ti 
eventually a failure. The flexible blanket concept is covered

by CB&I's U.S. Patent No. 3,147,878.

a

U
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L~

Loose fill perlite is an inorganic material which is expanded

I from perlite ore and placed in the tank hot and dry. This
Lj 

type insulation can be installed any time of the year.
n Because of the outer vapor barrier, it is not affected by

adverse weather conditions such as rain or high winds.

n

V The shell and bottom insulation space is kept under a very

slight positive pressure by admitting a small quantity of dry

C natural gas to the annular space. This slight positive

pressure insures that the tank does not draw in moist air
n

from the surrounding atmosphere, which would damage the insu-

lation and lessen its efficiency.
n

`J 3.9.3 Roof Insulation

r' The roof of the tank will be internally insulated with blown

L' mineral wool or perlite. A false deck will be suspended from

n the tank roof to receive this insulating material. Nozzles
Lj through the deck provide free passage of gas so pressure across

r, the insulation is equalized. Under normal operating conditions,

the vapor space above the insulation will be filled with

superheated gas. The suspended deck concept is covered by

CB&I's U.S. Patent No. 3,352 1,443.w
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4, 0 SYSTEMS

I

Li 
4.1 Design Bases

F-1

L-1 The conditions used for the design bases of this facility are

as follows:
r~

J̀ a. Storage: A 400,000-barrel capacity storage tank

(~ will be installed in this facility. The tank heat

~ leak is based on the maximum ambient temperature

of 90°F. The design pressure of the tank is 1.5

V psig.

C b. Product Delivery: Two product pumps will be

installed in this facility such that product can

be removed from the storage tank, heated to approxi-

mately 40°F and directed through hoses at two load

(~ stations at a rate of 300 gpm per truck.

V

n c. Fill: The facility will be designed to receive

liquid from a ship maintained at 0.5 psig equili-L,

brium. The fill rate shall be a maximum of 17,000
ri

tons per 30 hours. The liquid fill composition
u

will consist predominately of propane with a maxi-

mum ethane content of 2.5 mol percentage. The

L' system has been designed on the basis of fill from

ship's pumps which deliver liquid at the battery

V limits at 65 psig and the design fill rate. It

M has been assumed that the ship's pumps will draw a

L, maximum of 250 H.P. at these conditions.

M
d. Refrigeration System: A system is provided to

u

reliquefy the vapors generated within the storage

r' tank by tank heat leak.
u
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Li

4.2 Filling Operation
n

u
Prior to fill, a slow stream of liquid from the ship will be

sent into the fill line for the purpose of cooling this line.

n The vapors generated by this operation will flow into the
u storage tank. Once the fill line is cooled down, the design

fill rate can be achieved. Liquid from the ship will pass
Li through a control valve located near the dock such that the

rate of fill can be controlled. Should the tank pressure rise

iu too rapidly during this operation, a control valve at the tank

[--Iinlet will close automatically. The tank pressure shall be

~, maintained automatically at 1.25 psig maximum such that the

fill liquid will be allowed to reach an equilibrium temperature

slightly higher than that maintained in the ship. Consideration

for ship pump energy, fill line heat leak and vapor displacement

r' in the tank have been taken into account. Some refrigeration

will be required to maintain tank pressure during the fill

r, operation.

u

F-1 4.3 Refrigeration System

L_j During the holding and filling operations, refrigeration will

be accomplished by utilization of a vapor compression-condensing

u
system. During holding approximately half of this system is

required for refrigeration of vapors generated by tank heat
n 

leak. The filling operation will utilize the refrigeration
Li

which has been provided for holding capacity standby.

C The vapors formed within the tank will be drawn into a two-stage

r, reciprocating, motor-driven compressor. The compressors

shall be supplied with necessary pressure and temperature

shutdowns for the protection of the machines. The high pressure
n

propane discharged from the compressors will be de-superheated

and condensed in an air-cooled exchanger. The liquid discharge

from this condenser will be collected in a receiver vessel.
U
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u

The reliquefied propane is returned automatically to the
r-~

storage tank. A level controller is provided for this opera-
s

tion.
n

`j The plant is basically designed for attended operation, but

n the holding system is capable of running unattended for long

periods of time.

r-~
4.4 Product Sendout

r -, Product is withdrawn from the storage tank through a suction

L, line common to both pumps. Each pump is provided to deliver

300 gpm. Each pump is provided with a foundation heating
n

system which will maintain the pump foundation at a temperature
Lj 

above freezing. In the event that a pump "shuts in", a

I r' pressure controller will automatically bypass a minimum flow

through the pumps back to the storage tank so that the pumps

r, will remain cooled down and operating. Propane from the

product heater will then flow through a header to one of two

truck-loading stations. Each truck station is equipped with

u an odorizer and flow meter.

4.5 Plant Facilities
Lj 

r~
A standby generator will be installed and sized to accommodate

the loads imposed by the refrigeration equipment required for
u

holding. In addition, the standby generator would be used to

r' operate necessary controls, area lighting and the instrument

J̀ air system.

L, An instrument air system will be installed to provide the

n requirements for the pneumatic controls within the facility.

A small flare will be installed as a further standby in then
event of high tank pressure.

u

r~

U
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u _

5.0 PLANT FACILITIES
n~

5.1 General
n

The proposed plant layout is shown on the Plot Plan Drawing

7.2 of this proposal. The layout provides adequate access to

M various sections of the plant and complies with equipment

L' spacing suggested in API 2510. Truck parking areas have been

n provided and the roadwork has generous curves and waiting

u areas to alleviate congestion in the truck terminal.

r-1
~, 5.2 Drainage and Earthwork

r The dike is sized to contain 110% of the contents of a full

tank. The final Plot Plan will be laid out so that any liquid

n
spill will tend to drain away from the tank. If dike dewatering

pump or pumps and discharge piping are required, this will

be to the Company ls account.
n

`J 
CB&I will also provide other earthwork necessary for the des-

F7 cribed turnkey facility. Included in this is roadwork with

proper drainage, equipment and building foundations and pipe

rack and walkway grading.

u

n
5.3 Building

One control building will be provided. The building will

have four areas: a dispatcher's office with toilet, control

room, product compressor room and an instrument air and motor

control center utility room. The building will be furnished

with doors, windows and other usual requirements. Heating is

J provided.

n

The control panel will be located in the control room. This

r, will allow an operator to observe major plant functions from

inside the control room.

n

u
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u

5.4 Controls
r;

,J The controls for the entire plant will consist primarily of

the pneumatic type. The controls will be the PCI-type manufac-
r

tured by the Foxboro Company. The control panel will have

a semigraphic display to simplify plant operations. The

plant will operate in an automatic fashion except that an

`i operator is required to transfer product from ship and sendout

M operations, and operator attendance is required for occasional

adjustment and inspection of machinery. Safety devices will

shut down the plant automatically should a major operating

L, upset occur. Annunciators will enable easy identification of

trouble if a malfunction should occur.
n

u

The instrument air system will consist of two reciprocating,

r' air-cooled compressors, each sized for 100% capacity. An

air-cooled aftercooler, receiver, dryer and filter will be

M furnished. The dryer will be capable of drying air to a dew

point of -40°F at 80 psig operating pressure. The entire

rn system will be prefabricated on a skid and installed in the

Li building.

ri
5.5 Electrical

The area classification of the facility is in strict accordance
r~

with the latest draft of the American Gas Association publication
u

entitled, "Classification of Utility Areas for Electrical

r' Installations."
U

r~ The 460-volt power feeds, substation, disconnect switches and

any metering will be the responsibility of Petrolane, Incorporated.

r CB&I's responsibility will start with the lines leading from

6 the substation into the motor control center.

r-i

LJ 
Included in Section 8.0 of this proposal are two Chicago Bridge

Specifications C-01 and C-03 to clarify the electrical requirements.
r-1

u
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u

n
5.6 Lighting

L, CB&I will provide a plant lighting system. Incandescent lamps

ri will provide the majority of the process lighting. These lamps

u
will be 200 watt. Interior lighting of the control building

will be of the fluorescent type. Wide area lighting such as
Fl.

parking lot and loadout stations will be furnished by twin

1000-watt mercury vapor floodlights. The mercury vapor lights

r' are not explosion-proof, but they are mounted on 30-foot poles

in nonhazardous locations.

n

L, 5.7 Piping

CB&I will furnish a complete piping system. Piping, valving,

etc. will be in accordance with the CB&I Specifications 521-2-1,

r, Rev. 3, dated 9/17/65 which is included in Section 8.0. Piping

tie-in into Petrolane-furnished utilities will be made by CB&I

at the battery limits.
r^

u

5.8 Roads and Walkways
M

L-, The roadways, as shown on the Plot Plan, will be of the

bituminous macadam one- or two-lane type. It will conform

essentially to the present construction specification of the
L 

Asphalt Institute. Protection for truck-loading equipment

r_1 will be provided in the area of the truck-trailer stations by

curbs or 8"~ pipe embedded in concrete.

n
L, Walkways will be provided between areas of the plant which

will be frequented by the operating personnel. This will
n

include the product pump area and the process area.
u

5.9 Diking
L,

A 250'0 by 52' high steel or reinforced concrete dike will be

r' provided. The dike is sized to provide 440,000 barrels of

storage or 110% of the maximum tank capacity.
r,
~U
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Li

If steel is used for the dike wall, low temperature, normalized,
n 

fine grain practice steel with guaranteed impacts at no less
L, 

than -50°F will be used. Design stress will be the lower of
F1 50% of the minimum ultimate strength or 80% of the minimum
Li yield strength.

n

n

u

n

u

n

Lj

n
i

u

n

u
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u

6.0 FIRE PROTECTION SYSTEM
r~

L' 
6.1 General

Chicago Bridge & Iron Company believes that the philosophy

U expressed in Oliver W. Johnson's memorandum entitled, "Safety

in the Storage of Liquefied Natural Gas in Aboveground

u Atmospheric Pressure Tanks" is also the best approach to take

r1 in considering safety for storage of liquefied propane.

Basically, safety requires that LPG be reliably contained;

r-~
that means be available for control of small leaks which may

occur during liquefaction, transfer and vaporization; that
u

means for control or extinguishment of fires in such leaks be

considered and provided; and that leaks or fire which might
Li 

endanger neighboring properties must be evaluated.

n

6.2 Containment

rl Chicago Bridge & Iron Company represents many years of experi-

ence in designing and building low temperature and cryogenic

r, storage facilities. The design basis has been very thoroughly

., worked out over the years. Construction details which cause

undesirable stress concentrations are avoided. Properlyr

designed foundations insure that minimum stress is transmitted

to the shell of the tank. Very thorough quality control,

r, utilizing inspectors who report to the regional manager rather

than the job superintendent, is carried out in each aspect of

the project. Materials are selected and tested for temperatures

`J well below the design temperature of the liquid petroleum.

r, Accurate information on soils conditions is obtained'before

the tank foundation is designed. Gauges and controls, some

automatic, are designed into the system to insure that such

things as overfilling and overpressuring of the system are
u

recognized by alarms and automatically controlled or manually
n

corrected after the alarm. Piping is carefully supported so
u

r1

u
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as to minimize continuous vibration which could be a source
n

of failure.
u

While we believe that a properly designed tank will not fail

catastrophically so as to release its entire contents, we

n recognize the fact that the equipment associated with the tank,

L, notably liquid piping and some parts of the refrigerating

plant, is subject to possible mechanical damage which couldn
result in the escape of liquid and possible fire. We also

recognize that liquid propane yields a vapor heavier than air
n

and that released vapor or liquid could reach a source of

u

ignition. For this reason, much care is taken in the laying

out of the plant in regard to spacing, grading and diking.
L Grading of the area sharply away from the tank and particularly

F from the area in which connecting piping and pumps are located

will insure that any spilled liquid will flow away from the

equipment which could be most damaged if fire should result

and will also increase the chances for effective action to

control leaks. Proper grading also will avoid concentration
r,

of spilled liquid near property lines or around important faci-

lities or points of control.
n

6.3 Control of Small Leaks

n The control of small leaks is obtained not by extinguishment

but by cutting off the supply of fuel. Even though a leak

r, occurs, it is by no means assured that fire will follow. The

liquid propane would tend to fall to the earth and flow to low

r -, places as would any other liquid. At the same time it will

u 

evaporate and chill all the earth with which it comes in contact,

and the heat so absorbed will produce temporarily rapid boiling.
r,

Once a pool has been formed the boiling rate will subside.

During this time extensive areas of ground level vapor clouds

are produced. All evidence points to the importance of confine-

ment of spills within the smallest, feasible, diked areas. A

n

r-

u
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M
tank valve located between the tank and the suction pumps,

which can be operated remotely, provides a safeguard at this

important point in the liquid handling system.
n

`-' Hose houses equipped with fire hose and fog nozzles will be

n placed at strategically located fire hydrants around the

tank area. These are not intended for extinguishing propane

r fires but rather to keep the tank and equipment cool in the

event of a fire. They are also to be used for providing a

water spray shield to enable personnel to reach shut-off
7 valves and cut off flow of propane. Also located in theLj

process area are dry chemical extinguishers located so as to
n be accessible for extinguishing small fires after the source

has been cut off.

n

Petrolane will present to state and local fire marshals a

n layout that is satisfactory.

Li

In conclusion, the safety of the plant depends not so much on
n

the product which is handled as on the extent to which the

characteristics of the product are realistically appraised
n and the facility designed with these characteristics in mind.

L' Chicago Bridge & Iron Company has considered these character-

s istics in the design and layout of this LPG facility to be

located in Providence, Rhode Island.

r~

r
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u

7.0 QUALITY CONTROL. TESTING AND STARTUP
r-1

u

7.1 Quality-Control

u
Quality of the completed project is something that cannot be

achieved by "control" only. Quality begins with the design
r7

engineering effort, material selection and procedures and

methods used in fabrication, erection and welding of the
F1 structure; it encompasses many details. Assurance of quality

-̀J not only depends on experience and procedures but also the

r~ motivation of people, especially the construction forces

involved in performing the work. The motivation from the "top"

down to first line supervision is extremely important. C B&I

has demonstrated its capability in this regard.

F~ Sophisticated and expensive "inspection" alone will not

u guarantee quality throughout the completed project. CB&I

r' believes, however, that careful quality control supervision

L' is an important factor necessary to demonstrate or insure that

the facility is completed in accordance with the highest

possible obtainable standards. The overload testing of

completed piping, vessels, exchangers, etc., is another basic

demonstration of quality. CB&I has many years of experience
u

with all methods of quality control inspection and has pioneered

the use of most of the practical systems in use throughout the

industry today. CB&I believes it can insure high quality

r' standards for this turnkey facility because of the following

u principle reasons:

r

u 1. A complete understanding of every element of the

r system in design, engineering and construction

u
techniques employed.

r7 2. A thorough knowledge of all troublesome details and
u

areas, based on actual experience with such details

and their correction.

r- 7.0-1
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u

3. Experience with almost one hundred complete
F-1

"turnkey" low temperature and cryogenic facilities.
1W

r' 4. A large reservoir of well-trained and experienced

Li supervisory personnel with proven records of perfor-

n manc e .

X

r 

5. A quality control supervisory group specialized

in study, application and supervision of quality

control methods.
n

L, 
7.2 Testing

n 
Inspection and testing of the mechanical, electrical and

u
control equipment will begin at the manufacturers' plants.

r' Responsibility will be placed on the manufacturers to provide

L' equipment and components which fulfill CB&I's detail purchase

r• specifications. Insofar as practical, equipment will be

thoroughly inspected, checked and tested prior to shipment.

r For most major items of equipment, CB&I expediters and/or

engineering inspectors will be present to witness prescribed

tests.
n

After installation of equipment at the jobsite, all items will

r' be thoroughly checked for missing or loose parts, proper

`J lubrication, cooling leaks, alignment, safety devices, etc.,

n in preparation for startup. All process lines will be mechani-

cally tested in accordance with applicable codes; all lines

r will be cleaned before final connections are made; all power

circuits will be checked for ground and amps drawn; all

r 
drives will be checked for rotation, alignment, vibration,

LJ 
lubrication, etc. Motors and drives will be started and stopped

several times by automatic and manual control. The final

r  inspection and checkout of all equipment, which will involve

`J further testing, will be carried out by C B&I startup crews, as

r_1 described in Paragraph 7.3.

r_1 7.0-2
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u

r, The testing and inspection of the low temperature storage tank

has been already described in Section 4,0,

n
7.3 Operator Training, Purge. Start-Up and Cooldown

L_,

r_1
Concurrent with design and engineering, Contractor will prepare

a detailed operating manual. This manual will cover normal
Li

operation, normal shutdown, process descriptions and procedures

r' for the start-up of the facility. This operating manual will

J̀ be prepared for use by the Company operators and will be

submitted to Company prior to start-up for use in operator

training and other preparations for plant operations.

n
Contractor shall provide operator training for Company

operators and will provide technical assistance for the CompanyF,
staff to accomplish plant start-up. It is expected that

U

between three to five days of combined classroom and on-site

r' training will be sufficient before the facility is started up.
u

r After completion of the tank, it will be purged with inert

gas by the Contractor in preparation for cooldown. Major

r-, natural gas lines, vessels and equipment will be purged with

,__, inert gas prior to start-up.

r.

u
Start-up is expected to be carried out over a one- to three-week

period. The start-up period will include a final adjustment
r~ to equipment and instrumentation, simulation of plant operation,

J̀ purging of equipment, initial operation of the liquefaction

r-1 plant, cooldown of the storage tank and fine tuning of the

facility for optimum performance. Contractor will provide tech-

nical assistance for the Company's operators until such time

as the plant operations are stabilized. Contractor expects

Company to assign operating personnel to spend a reasonable
r-~

amount of time with the Contractor's start-up crew during
1J

inspection and checkout of the systems. Company's personnel
r~

r7 7.0-3
Li
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U

and Contractor's personnel will be integrated into one crew
71 during actual start-up to insure that the operating procedures

L' and methods are completely understood.

7
U Initial LPG fill into the storage vessel will be vaporized

M until the bottom areas are sufficiently cooled down to sustain

a liquid level. Cooldown and start-up are considered complete

r
when there is evidence that liquid is accumulating in the

bottom of the storage vessel. After cooldown and start-up

are complete, the Company will accept full responsibility for
operation of the facility. The Contractor's representative

will be available at the site for advice and consultation for

r a maximum of five days after satisfactory operation, start-up

and cooldown.

Start-up and cooldown are to take place immediately after

completion, but in no event later than fifteen days after
n

completion.

n

u
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GENERAL PIPING SPECIFICATIONS

1.0 SCOPE

This piping specification has been prepared to form the basis for

U design, selection of material, fabrication, erection and testing of

all the piping required to construct a refrigerated storage facility
r, for commercial propane from ambient temperatures to minus 50OF and

atmospheric pressure. It is based on engineering and construction
experience, recognized codes and manufacturers' standards.

It is intended that this specification will serve as a guide and
promote uniformity in matters of design, selection of materials and
equipment, and preparation of plans and drawings. This specification

, presents preferred methods and should be followed closely. However,
it is recognized that gold engineering judgment may dictate other-
wise in some instances. Therefore, it is not presumed that this

n specification covers every condition or all material.

2.0 GENERAL

The design, fabrication and erection of.piping shall be in
accordance with applicable portions and latest revision of the
following codes and standards:

r,
ASA B31.1-1955 Code for Pressure Piping

`-' ASA B31.3-1962 Petroleum Refining Piping
ASA B31.5-1962 Refrigeration Piping

r' ASME Section VIII-1962 Unfired Pressure Vessels
,_J API Standard 2510-Latest Rev. Liquefied-Petroleum-Gas,

Installations
ri Chicago Bridge & Iron Company's Standards and Drawings

Piping shall comply with applicable local, state or other govern-
ment laws and codes. In cases of conflict with this specification,
the more rigid code shall govern.

Chicago Bridge & Iron Company is referred to as CB&I in this
r, specification.
L i

3.0 DESIGN INFORMATION.
r-,

3.1 Valves:

3.1.1 The valve type (gate, globe, check, etc.) shall be indicated
on the flow diagrams by a valve symbol,. Valve material shall be
provided as specified on the assigned individual piping material

r-,
i
u
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r,

~J specification. Valves requiring special trims or other features
not in agreement with the assigned individual piping material
specification shall be noted on flow diagrams and drawings.

u
3,1.2 Valves shall not be installed with stems below the horizontal

ri nor projecting into passageways. Position of stems of all flanged

valves shall be indicated on the drawings.

3.1.3 All valves which require adjustment or operation during
normal or emergency conditions shall be operable from grade,
platform, or building floor. Valve handwheel extension stems
or chain drops to within 3'-0" of the operating level are per-
missible. Chains shall not obstruct aisles or platforms.

u 3.1.4 Where practical, a valve shall be installed directly
against the nozzles of tanks, pressure vessels, and other equipment
to permit isolation.

LJ

3.1.5 All process valves against tanks shall be steel, regard-
less of pressure and temperature, except where process classifi-
cation requires valves of special materials.

n 3.1.6 Globe valve shall be installed with the higher,.pressure
against the bottom of the valve stem disc.

3.1.7 No shut off valve or shut off device shall be placed
between the protected piping and relief valves unless absolutely
necessary. If a valve is necessary it shall be car sealed in
the open position .

n

3.1.8 Block valves in outdoor steam, air, or water service
shall be installed in horizontal runs at high points in line so

r~ that water will tend to drain away from the valves.

3.1.9 Check valves shall be used at the following points:
(a) In discharge of centrifugal pumps where reversal

of flow may occur. Locate between pump nozzle
and block valve.

r, (b) In steam, air, or water lines connecting to process

LJ lines or vessels where possible back flow from
process may occur.

r-,

CHICAGO BRIDGE & IRON COMPANY
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L, 3.1.9 (contd.)

r_1 (c) In steam trap discharge lines tieing into common
condensate header.

u 

(d) See flow diagram for other points of applications.

3.1.10 The flow diagram shall define the relief system to be
provided. Relief valve body and trim material shall conform to
the piping specification materials. Expansion relief valves
shall be provided for the cold side of shell and tube units, for
piping and other equipment operated under the following conditions:

r~
(a) filled with liquid,

`J (b) subject to being blocked in,
(c) subject to temperature rise or heat,-source,
(d) without other means of pressure relief.

3.2 General Piping Construction:
r~

3.2.1 The individual piping material specification shall be
J̀ indicated by adding or tagging its letter classification to the
r, lines appearing on the flow diagrams and drawings.

3.2.2 Piping that connects lines, systems, or equipment of
different services shall conform with the specification of the
higher process requirements up to and including the first block

,J valve, not only as to material and pressure rating, but also as
to flanged or screwed connections. Where a check valve is on the

r lower specification side of the block valve, the check valve also
shall be of the higher specification.

3.2.3 Piping systems, valved at their extremities and incorpor-
ating a source of pressure shall be designed throughout for the
maximum pressure rating involved, or be protected by suitable
relief valves.

3.2.4 Above ground piping shall be grouped in pipeways and
either run overhead on stanchions, or run on piers or sleepers

r close to grade. All piping shall be arranged, guided, and
anchored to provide flexibility and prevent excessive forces on

~-' the pipe or equipment.

r,

r:

4,

LJ
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n
3.2.5 Line spacing shall be determined by the sum of the larger
line flange radius, the smaller line pipe radius, the insulation

n thickness on 
either/or, 

both lines and 1" minimum clearance.

3.2.6 Pipe sizes smaller than 1/2" and pipe sizes 1-1/4",
2-1/2", 3-1/2", and 5" shall not be used except as required by
special equipment connections.

3.2.7 The minimum size for all process lines and utility
headers shall be 1".

3.2.9 Piping shall be arranged to provide economy of pipe
r, supports with the larger lines routed for flexibility and economy

and the smaller lines following the route of the larger dines.

3.2.9 Lines subject to thermal expansion or contraction
connected to equipment subject to thermal expansion or contraction
shall be arranged to provide required flexibility. Excessive
strains on equipment shall be avoided.

n
3.2.10 The following minimum clearances shall be observed for

'-' overhead piping:

r, (a) Within pump rooms or other confined areas 7'-0" to
bottom of pipe.

n (b) Over elevated walks or platform V-011 to bottom of
pipe.

r, (c) In yard areas 9'-0" to bottom of pipe.

LJ 3.2.11 Lines on sleepers shall have a minimum of 8" clearance
between the bottom of pipe and grade.

M

LJ 3.2.12 Buried lines shall have 1'-0" minimum cover over top of
pipe. Clay sewer pipe shall have 2'-0" minimum cover over top of

r pipe.

J̀ 3.2.13 The maximum distance to the center of an operating valve
handwheel above the operating level without the use of extension
stems or chains shall be 7'-3".

3.2.14 Clearances between bottom of control valves and floors,
platforms, or grade shall be a minimum of 1'-0".

LJ

3.2.15 The minimum width of passageway between sets of pumps
F-1 and other equipment shall be 2'-61'.

CHICAGO BRIDGE & IRON COMPANY
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3.2.16 Hot lines requiring expansion loops shall be carried, where
possible, at the highest level of the established pipe elevations.
The loop shall not be carried in the same plane as the line, but at
a higher level to avoid blocking the run of additional lines at the
established elevation.

3.2.17 Expansion loops shall be used in preference to expansion
joints in high pressure lines.

U

3.2.18 Bends may be used in lieu of ells on 2 in. and smaller
piping. A minimum bend radius of 10 nominal diameter shall be used
on piping operating below -200F. A minimum of 5 nominal diameters
shall be used on piping operating above -200F. Bends shall be

r, made in accordance with ASA B31.3-1962, Division 304 and 329. The
field piping crew shall not attempt to hot bend pipe or stress
relieve cold bends. Bends other than those indicated on the design
drawings may be made when their use will not alter adjacent pipe
spacing or routing. The approval of the CB&I resident engineer is
required for each application.

3.2.19 Closed or all threaded nipples shall not be used except
L, when specifically permitted by the CB&I resident engineer.

3.2.20 Street ells shall not be used.

3.2.21 Butt welding elbows shall be the long radius type (1-1/2 r)
wherever possible. Short radius, or long tangent, types may be used

~~ where space limitations, or other design conditions, warrant their use.

3.2.22 Piping in racks shall change elevation with each change in
direction except in isolated cases where all existing piping turns
flat. This change in elevation shall conform to the existing piping,

~' if any. In cases of laterAls or piping turning out to equipment,
the laterial elevation change shall equal one-half the vertical
difference of the pipe levels or in the case of single level racks,
2'-0" shall be maintained.

3.2.23 Welding of pipe supports, brackets, or anchorage to pipe
lines shall be avoided. If welding to piping is necessary, it shall
conform to Division 321, ASIA B31.3-1962.

3.2.24 Line size changes shall be made by using screwed reducers,
welding reducers, swaged nipples or socket weld reducing insert. In
general, bushings shall not be used in process lines except where
they are necessary at instrument connections.

3.2.25 Control valves shall be provided with bypasses where
indicated on the flow diagrams. Suitable vents and drains shall be
provided for removal of the control valve.

rI

u

r CHICAGO BRIDGE & IRON COMPANY
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3.2.26 In lines having orifice runs, sufficient clearance shall
be provided for installation of orifice piping and instrument
housing.

n

3.2.27 All valves adjacent to pumps shall be accessible for hand
operation without the use of chains or extension stems.

n
3.2.28 Relief valve outlet lines connected to a common vent system
or header shall drain from the valve outlet connection. Relief vent
stacks to atmosphere shall have a 3/8" weep hole drilled in the
bottom near the relief valve outlet connection. Relief vent stacks
shall be equipped with rain caps or equivalent covers.

r1 3.2.29 Individual piping material specifications shall govern
the type of branch connections used.

u

3.2.30 Normally, on process and high pressure piping, welding tees
shall. be used for full size branch connections. Full couplings or
weldolet type fitting shall be used for branch connections smaller
than the header. Screwed couplings 1" and smaller shall be 6,000
rating, 1-1/2" and larger shall be 3,000 rating. In special cases,
when indicated on the piping drawings, reinforcing pads or weldolet
type fittings may be substituted for full size branch connections.

r--
3.2.31 Full size unreinforced branch welding is permitted on air
and water lines where line pressure and temperature conditions do
not require reinforcement, per Division 304.3, ASA B31.3-1962.

u 3.3 Equipment Piping:

n 3.3.1 Pump suction lines shall be as direct as possible and drain
towards the pump wherever possible. No pockets shall be permitted in
which vapor or gas can collect. Elbows shall not be installed in the
horizontal adjacent to pump suction nozzle. Where reduction is
required on horizontal pump suction lines, use eccentric reducers

u or swages installed flat on top (belly down).

r~ 3.3.2 Generally speaking, when the pump suction nozzle is two sizes
smaller than suction line size, the suction block valve shall be one
size smaller than line size. When the pump suction nozzle is one
size smaller than suction line size, the suction block valve will
generally be line size. In all cases, the block valve shall. be
established by the NPSH requirements of the pump.

r? 3.3.3 Temporary strainers shall be provided for all pumps and
compressors and installed before starting up the pump or compressor.
Strainers shall be installed in the first flanged joint between

r -i suction valve and pump or compressor.
L,

n CHIGAW-BRIDGE & IRON COMPANY
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ri
3.3.4 Pump discharge piping shall be designed to withstand pump
shut in pressure or a relief valve shall be installed between the

n pump and the first block valve to limit maximum pressure.

3.3.5 Pump discharge valves will, in general, be the same size
as the pump nozzle, except where process considerations require
the valves to be slightly larger.

3.3.6 Where necessary, spool pieces designed for easy removal
shall be provided in piping at pumps and drivers to facilitate
the removal of pump impeller or driver without dismantling
piping or valves.

r: 3.3.7 Exchanger piping shall be arranged so that exchanger can
be removed as a unit and so the tube bundle can be pulled after
disconnecting the channel piping. A block valve shall be provided

r- on the cooling water inlet or outlet lines on exchangers in cooling
or condensing service. Water outlet lines shall be arranged to keep
the tubes submerged or full.

n 
3.3.8 Equipment on vertical and horizontal vessels, which must

Lj be operated or serviced while unit is operating, shall be accessible
from ladder, platform or portable ladder. Large overhead vapor lines
off the top head of vertical vessels shall be provided with valved
vent connections at the highest point.

3.3.9 Piping and nozzles carrying inlet streams shall be arranged
to avoid impingement on the vessel wall, or against liquid level
and gage glass connections.

r' 3.3.10 Relief valve vent piping shall be supported so that valves
can be removed without necessitating temporary supporting of vent
line.

n

3.3.11 Compressor and high pressure reciprocating pump piping
shall be anchored and guided to eliminate excessive vibrations in

rl piping and supporting structure;..

3.3.12 Piping around all equipment shall be arranged to permit
access to equipment and to ,permit removal of equipment .:for.:
maintenance and inspection.

3.4 Utility Piping:
n

3.4.1 The flow diagram shall indicate the extent of utility piping,
Li such as compressed air, cooling water, steam, etc., to be furnished.

r' 3.4.2 Branch utility lines shall leave the main supply headers
off the top (preferably) or the side of the header.

n

Lj

n CHICAGO BRIDGE & IRON COMPANY
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n 3.4.3 Drain valves shall be provided at low points in
L, condensate, air and water lines.

r_1 3.4.4 Sight flow indicators shall be provided in cooling
water outlet piping from turbines, compressors, etc., on closed

'i circuit type cooling systems.

r-a 
3.4.5 steam traps will be provided for the removal of
condensate from drip leg type collection points on live and
exhaust steam lines.

r~
3.4.6 Dead end steam, water, or condensate lines are to be
avoided to prevent freezing. Unavoidable water dead ends will
be provided with winter circulation bypasses.

3.5 Instrument Piping:

171 3.5.1 Instrument and instrument take-off connections shall be
accessible from grade, platform, ladder, or portable ladder at
grade.

r7
3.5.2 Instrument take-off piping shall be as straight and
short as possible. This piping shall be braced when stress

r~ or vibration is anticipated.

L 3.5.3 Minimum size piping from take-off connection through
the first block valve shall be 1/2".

r

3.5.4 Thermometers, pressure gages, and other local indicating
instruments shall be located so that they may be read from

n operating level.

'J 3.6 Sewer Piping:

r ~ 3.6.1 Normally, sewer lines shall have a minimum slope of
L, 5" per 100 feet.

r7 3.6.2 All sewers shall have clean-out provisions. Main sewer
lines shall be provided with traps.u

r~ 3.6.3 Vitreous ti le hub and spigot joints shall be made with
one round of braided hemp per joint. The joint shall be sealed
by filling with Portland cement until a tight joint is obtained.
The completed joint should be covered immediately to help retain

r-~ moisture and protect the joint while curing.
LJ

CHICAGO BRIDGE & IRON COMPANY



Rev. 3
9-17-65  "£ ' GENERAL SPECIFICATION

521-2-1

~J PAGE 9

n
3.6.4 Clay drain tile shall be laid with open joints and a

`~ piece of 15 pound felt shall be laid over the top of the joint

ri before backfilling with earth.

3.6.5 Cast iron hub and spigot joints shall be made With two
rounds of braided hemp, or jute, per joint. The joint shall be
sealed with a self-caulking cast sulphur compound such as
Atlas Mineralead. The compound must be heated slowly. If the

`' compound burns, it shall not be used. Stir until the surface
r_, is smooth, without bubbles or froth. Each joint must be made
I 
Li 

in one pour while the compound is free flowing or watery.
The joint shall be dry and wiped clean before pouring. The
joints shall set until compound has completely solidified
before removing pouring gate. Use a chisel in the slot of the

LJ pouring gate so that a clean break at the;jaint will be made.:
The pipe shall be covered with earth shortly after removing

M pouring gate.

3.7 Pipe Supports:

n 
3.7.1 The piping shall be supported in accordance with Chapter
II, Part 5 of the Code for Pressure Piping, ASA B31.3-1962.

r, 3.7.2 When expansion joints are used, the piping shall be
adequately anchored and guided. Piping should be routed within
or near structures to obtain their maximum use for support.

3.7.3 Uninsulated piping shall rest on the supporting pier
or structure. Insulated piping shall be raised above supporting
pier or structure sufficiently to accommodate the insulation.
Refer to insulation specifications for pipe insulation thick-
ness at design temperatures.

3.8 Vents and Drains:

3.8.1 Except where otherwise specified, piping drains, vents,
and sample connections shall be 1/2" minimum size. Sizes under
1/2" shall be used only where equipment connections cannot be
made 1/2".

M 3.8.2 All high points of lines in pump suction service,
lines requiring hydrostatic tests, or lines in liquid service
that must be drained, shall be provided with valved vents to

r, atmosphere. They shall, whenever possible, be placed in readily
accessible location.

rl CHICAGO BRIDGE & IRON COMPANY
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n

3.8.3 Valved drains to atmosphere shall be provided at all
n low points of the system as required to completely empty all

equipment and lines after a test or shutdown.

r, 3.8.4 Drains provided at the low point of control stations
shall be located upstream of the control valve.

L

3.8.5 All drain and vent valves shall be provided with a
steel plug for safety and thread protection. Vent and drain

L, valves that are not insulated and are in low temperature lines
shall be covered with a bitumastic type material for protection

r, against corrosion due to sweating.

3.8.6 Unions and flanges which are part of the piping system
may be used for vents and drains while testing the system.rT

3.9 Joints and Connections:

r, 3.9.1 In general, a minimum of flanges shall be installed inI
welded lines. Flanges are to be located only at flanged equipment
and valves. Fabricated pieces are to be welded in place whenever

~-, possible.

3.9.2 Flanged connections on equipment differing from those
of the connecting piping shall have size, rating and facing
indicated on arrangement drawings.

3.9.3 Flanges that bolt flat face or cast iron flanges shall
be flat face.

`-) 3.9.4 Unions shall be located on the low pressure side of

M block valves except at vessels and tanks where the union shall
be on the line side of the valve.

3.10 Materials:
n

The materials used shall be in accordance with the latest
revisions of ASME, ASA, ASTM, API, AWWA, AWS, MSS, And AAR

r, Standards. The individual piping specification classifications
for the various services will indicate which of the above codes
and standards are applicable.

n

n

U

n

r, CHICAGO BRIDGE & IRON COMPANY
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4.0 FABRICATION

4.1 Welding:

4.1.1 All welding shall be performed in accordance with
Chapter V ASA B31.3-1962 and other applicable codes. In addition,

r~ the following requirements shall be met:
i
`-' 4.1.2 Preparation of pipe ends shall be done preferably by

machining or grinding. Flame or arc cut bevels are acceptable if
~~ the cut is reasonably smooth and is cleaned of all oxide and slag

before welding. The bore of the fitting and the bore of the pipe
shall match. End preparation shall be in accordance with Division
327.3, ASA B31.3-1962.

4.1.3 All welding shall be accomplished by the shielded arc

n process and/or the tungsten inert gas process (TIG).

Ld 4.1.4 The filler metal to be used for the shielded arc welding
process shall be classification E6010, E7010 and/or E7018

C electrodes to comply with ASTM A-233. The filler metal to be
used for the tungsten inert gas process shall be Oxweld 65 or
Page AS20.

T-7
L 

4.1.5 The current used for welding shall be direct current
reversed polarity (Electrode positive, work negative) for shielded
arc welding and direct current straight polarity for tungsten
inert gas welding.

4.1.6 All butt welded Sipe and fittings 2" and smaller
operating below minus 20 F shall have the first (or root) pass
made using the tungsten inert gas process. The remaining passes
may be made with the shielded metal arc process using coated

ri electrodes in accordance with the filler metal requirements.

'--' 4.2 Qualifications:

r' 4.2.1 Welders and weldingprocedures shall bep qualified in
L accordance with the applicable paragrapphs ASA B31.3-1962. All

welding procedures shall be submitted 4 weeks prior to the time
n that actual pipe welding begins.

4.2.2 On rocess piping operating below -20OF the weld metal
and heat affected zones shall be impact tested In accordance with
the applicable paragraphs ASA B31.3-1962.

U
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n

4.2.3 When subcontracting is employed, the CB&I resident
engineer will be the employer or code examinder for purpose of
clarification of the code. The subcontractor shall qualify
welders and submit qualified test reports of the weld metal and
heat affected zone in accordance with paragraphs 4.2.1 and 4.2.2.

r~ In addition, after welding has started and during the first work
week, the subcontractor shall provide CB&I with a typical welded

J̀ joint:in 3" and 6" low temperature pipe which has been welded in
r~ the horizontal fixed position under field conditions at the job

site. All welding procedures, welder qualifications, certified
test reports and welding samples shall be sent to the CB&I Regional
Office for approval and tests.

4.3 Radiography:

r, 4.3.1 All butt welds on all piping will be visually inspected.
All process lines shall have 10% of the butt welded joints for each
diameter x-rayed. The first butt weld on each pipe size for each

r 
welder shall be x-rayed.

4.3.2 The x-rays shall meet all the requirements for quality
in accordance with paragraph 327.4.2 ASA B31.3-1962. The x-rays

rl will be taken by CB&I personnel and graded in the field by the
field weld supervisor. The graded film will be setDt to the
Regional Office on CB&I weekly x-ray report forms.

r' 4.4 Postweld Heat Treatment:
u

Post heat treatment shall be performed only when required by
r paragraph 331.3 ASA B31.3-1962.
u

5.0 CLEANING AND FLUSHING
n

All piping will be cleaned per paragraph 120 and 420, ASA
B31.1-1955 with the following addition:

r, Piping shall be flushed out with the same type of fluid that
will be used to test the line. After flushing, and where it is
practical, a "pig" (similar to that manufactured by Sweco, Incor-
porated of Houston, Texas) shall be pulled through the lines.

CHICAGO BRIDGE & IRON COMPANY
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`J 6.0 INSPECTION AND TESTING

6.1 Inspection:

Inspection will be made of all work to determine compliance with
n the codes and to determine good workmanship throughout to the
~J satisfaction of the CB&I resident engineer. The inspection and

tests by CB&I of any materials and/or construction as outlined
herein, does not relieve the subcontractor from any responsibility
regarding defects or other failures to meet the requirements of the
subcontract, which may be discovered prior to final acceptance.

I 
n 6.2 Testing:

6.2.1 Inspection and test shall conform to Chapter VI,
ASA B31.3-1962.

6.2.2 All joints, including welds, are to be left uninsulated
and exposed for examination during the tests. Vents, drains, and

r' relief valves shall be utilized to prevent damage to the piping
system due to freezing or thermal expansion during the test period.

r-~ 6.2.3 Any test shall include 'a preliminary pneumatic check
at not more than 25 psig.

r, 6.2.4 The maximum operating pressure of each piece of equipment,
including instruments, shall be checked against the test pressure
of the piping system in which the piece of equipment is incorporated.
If the test pressure of the piping system is greater than the

n maximum operating pressure of the equipment, the equipment shall
be blanked off and tested separately. Refer to the line schedules
for the test pressure of each line.

n
6.2.5 Process lines shall be hydrostatically or pneumatically
tested. The line schedule shall indicate the type of test to be
used on each line.

6.2.6 All piping which is hydrostatically tested shall be
tested at a pressure of 1-1/2 times the maximum allowable pressure

n at 100°F. Minimum hydrostatic test pressure shall be 100 psig.
Any leaks found during the test shall be repaired and retested to

`-' the satisfaction of the CB&I resident engineer.
r-1

u

n

n

u

CHICAGO BRIDGE & IRON COMPANY

u



n Rev. 3
tJ 9-17-65 p GENERAL SPECIFICATION

521-2-1
n ~1

LJ PAGE 14

n

u 6.2.7 All piping which is pneumatically tested, such as
rl process piping, instrument air, plant air, and other low

pressure piping, shall be tested at a pressure of 110 percent
~, of the maximum allowable pressure. Any leaks found during the

tests shall be repaired and retested to the satisfaction of the
n CB&I resident engineer.

6.2.8 Water may be used for hydrostatic testing of process
lines provided special precautions are taken for draining and
drying the lines.

6.2.9 All testing fluid, such as hydrocarbons, water, air,
r' nitrogen, etc., shall be approved by the CB&I residentE:angineer

before testing is started.

6.2.10 All expansion joints shall be guided, restricted, and
protected during the test.

_ 6.2.1.1 The subcontractor will furnish all testing equipment
and testing fluid used.

7.0 DRYING
n

All piping, vessels, exchangers, etc., shall be completely
drained of all testing fluid. Special precautions should be

r, taken to insure the draining of all pockets where the testing
fluid may be trapped.

All piping tested with water, in which water would be detrimental
to the process operation, shall be thoroughly dried. This piping
shall be blown down with air and air circulated through the piping
until it has been determined that there are no trapped pockets of

r, water and the piping is dry. The CB&I resident engineer shall

u 
determine when the piping is dry.

n CHICAGO BRIDGE & IRON COMPANY
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PROCESS PIPING SPECIFICATION "Al"

1.0 NOMINAL RATING: 300 R.F. Carbon Steel

2.0 SERVICE LIMITS:

3.0 SERVICE:-ERVICE:

4.04.0 VALVES:

7204 @-500 to 72011 @ -21°F
(No Ball Valves)
520#@-500F to 520#@-21°F
(Ball Valves Limiting)

Propane Liquid & Vapor

Gate: 2" & 600# F.S. or C.S. socket weld
Smaller Pacific Fig.No. 3652-1 or equal.

3" & 300# C.S. R.F. flanged Pacific
Larger Fig. No. 350-1 or equal.

Globe: 2" & 60W F.S. or C.S. socket weld
Smaller Pacific Fig.No. 3662-1 or equal.

3" 
&

300# C.S. R.F. flanged Pacific
Larger Fig. No. 360-1 or equal.

Check: 2" & 600# F.S. or C.S. socket weld
Smaller Pacific Fig. No. 3682-1 or equal.

3" & 300# C.S. R.F. flanged Pacific
Larger Fig. No. 380-1 or equal.

Ball: 2" & 600# F.S. or C.S. screwed Pacific
Smaller Fig.No. 225-P5 or equal.

3" thru 300# C.S. R.F. flanged Pacific
10" Fig. No. 3B10-P5 or equal.

Needle: 1" & 3000# F.S.S. screwed Powell Fig.
Smaller No. 1976 or equal.

Butterfly: 1" thru 150# Aluminum wafer type Center Line
20" series "AV' & "A AL" or equal.

Butterfly valves shall have stainless
steel disc, shaft, and bushing. Low
temperature Buna-N CL-7 resilient seats.
Lever lock handle or gear operator as
indicated on the piping drawings. Not to
be used in lines where pressure can exceed
150 psig. Compgnion flanges must be 150#
F.S. R.F. weldneck flanges.

CNIcAGo BRIDGE & IRON COMPANY
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PROCESS PIPING SPECIFICATION "Al"

r~
4.0 VALVES:(contd.)

All valve requisitions shall include
design conditions as to temperature,
pressure and flowing medium.

u

Cast steel (C.S.) valve material shall
be ASTM A-352 Grade LCB.

Forged steel (F.S.) valve material
-, shall be ASTM A-350 Grade LF1.

Forged stainless steel (F.S.S.) valve

n
material shall be ASTM A-182 Grade F304.

Valve trim material shall be 11-13%
chrome.

n
Ball valve, butterfly valves, etc.,
shall have extension stems, where
necessary to accommodate the required
thickness of insulation.

Valve packing shall be manufacturer's
n standard suitable for the pressure,
L temperature and flowing medium.

nI Ball valve seals shall be Teflon.v

L 5.0 PIPE: 2" & Schedule 80 seamless ASTM A-333

r- Smaller . Grade 1.

I Li 3" thru Schedule 40 seamless ASTM A-333
10" Grade 1.

12" thru 3/8" wall seamless ASTM A-333 Grade 1.
20"

n
ASTM A-106 Grade B pipe, Charpy impact
tested at -50OF in accordance with
Division 323.2.2., ASA B31.3-1962,
may be substituted for ASTM A-333
Grade 1 pipe.

6.0 FITTINGS: 2" & NOW F.S. socket weld ASTM A-350
Smaller Grade LF1.

tJ

r-j 3" thru Schedule 40 butt welding ASTM A-420
10" Grade WPLO.

r, a

Lj

CHICAGO BRIDGE & IRON COMPANY

u
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PROCESS PIPING SPECIFICATION "Al"

~ I
6.0 FITTINGS (Contd.)

J̀ 12" thru 3/8" wall butt welding ASTM A-420
20" Grade WPLO.

7.0 BRANCH Use welding tees for full size branches
CONNECTIONS: only.

L Use weldolet type fittings or full
~' couplings for branches smaller than
n the header.

2" & 3000# F.S. sockolet type fittings
Smaller or socke.tweld full couplings ASTM

r'
iu

A-350 Grade LF1.

3" & Standard weight F.S. weldolet type
n Larger fittings ASTM A-350 Grade LF1.

L' 8.0 FLANGES: 2" & 3004 F.S. R.F. socket weld ASTM A-350
Smaller Grade LF1.~,

Li 3" & 300# F.S. R.F. Weldneck ASTM A-350
Larger A-350 Grade LF1.

F Flanges shall be bored to the same
I.D. as the pipe to which they are
welded.

L' 9.0 UNIONS: Use flanges

30004 F.S. socket weld unions with
v integral seats (ASTM A-350 Grade

LF1) in sizes 2" and smaller may
be used when indicated,.on the
piping drawings.

10.0 GASKETS: Spiral wound stainless steel with
asbestos filler. Flexitallic Style

'J "CG" or equal.

Gasket dimension shall be in accord-
L, ance with ASA B16.5-1/61, Appendix E,

Table 1, Figure 3.

rl CHICAGO BRIDGE & IRON COMPANY
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r~
11.0 BOLTING: Alloy steel stud bolts ASTM A-193

Grade B7 with two semi-finished

n
hex nuts ASTM A-194 Grade 2H.

Lj 12.0 THREAD COMPOUND: Rectorseal No. 5 or equal.

0 Screwed connections shall be made
up dry and seal welded except at
screwed equipment connections.

r, Seal weld shall cover all exposed
threads.

u

13,0 JOINTS; All welded except at screwed
r' equipment connections.
u

Random lengths of pipe shall be butt
welded together to make up pipe runs.

`J 14.0 NIPPLES: Schedule 80 seamless ASTM A-333
Grade 1.

15.0 SWAGES: Schedule 80 seamless ASTM A-333
Grade 1.

n

ASTM A-106 Grade B nipples and
swages. Charpy impact tested at

ith Division
323.2.2, ASA B31.3-1962, may be
substituted for ASTM A-333 Grade 1.
nipples and swages.

16.0 PLUGS: For socket weld valves use a pipe
nipple one end plain, the other

n end threaded and with a screwed cap.

For screwed connections use a round
head forged solid steel plug ASTMF1 A-350 Grade LF1.

ri

L-,

L 

n

r CHICAGO BRIDGE & IRON COMPANY
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PROCESS PIPING SPECIFICATION "A1"

17.0 GENERAL NOTES: Pressure-temperature rating used
in this specification are based

n on Class A rating for raised face
flange joints, ASA B16.5-1961,
Table 3.

rl Certification that all material
conforms to the requirements of
this specification is required.

n
Stainless steel fittings shall not

`' be used in lieu of low temperature
carbon steel.welding fittings.

u

n
u

r' CHICAGO BRIDGB & [RON COMPANY
u



n
Rev. 3 GENERAL SPECIFICATION
9-17-65 521-2-1

PAGE 1
PROCESS PIPING SPECIFICATION "A2"

1.0 NOMINAL RATING: 150# R.F. Carbon Steel
u 

2.0 SERVICE LIMITS: 2754A@-500F to 2751)@-21OF

3.0 SERVICE: Propane Liquid & Vapor

n 4.0 VALVES:

Gate; 2" & 600# F.S. or C.S. socket weld
r, Smaller Pacific Figure No.3652-1 or equal.

U 3" & 150# C.S. R.F. flanged Pacific
Larger Figure No.150-1 or equal.

r~
Globe: 2" & 600# F.S. or C.S. socket weld

Smaller Pacific Fig.No.3662-1 or equal.
r-~

3" & 150# C.S. R.F.flanged Pacific
Larger Fig.No. 160-1 or equal.

Check: 2" & 600# F.S. or C.S. socket weld
Smaller Pacific Fig.No. 3682-1 or equal.

3" & 150# C.S. R.F. flanged Pacific
Larger Fig. No. 180-1 or equal.

r, Ball: 2" & 600# F.S. or C.S. screwed Pacific
Smaller Fig. No..225-P5 or equal.

3" thru 150# C.S. R.F. flanged Pacific
10" Fig. No. 400-P5 or equal.

Needle: 1" & 3000# F.S.S. screwed Powell Fig.
n Smaller No. 1976 or equal.

Butterfly: 1" thru 150# Aluminum wafer type Center Line
20" Series "AL" & "AAL" or equal.r

Butterfly valves shall have stainless
steel disc, shaft, and bushing. Low
temperature Buna-N CL-7 resilient

L, seats. Lever lock handle or gear
operator as indicated on the piping
drawings. Not to be used in lines
where pressure can exceed 150 psig.

v Companion flanges must be 150# H.S.
R.F. weldneck flanges.

n

r

r i CHicAGO BRIDGE & IRON COMPANY

u
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PROCESS PIPING SPECIFICATION "A2"

4.0 VALVES (Contd.)

5.0

6.0

All valve requisitions shall include
design conditions as to temperature,
pressure and flowing medium.

Cast steel (C.S.) valve material
shall be ASTM A-352 Grade LCB.

Forged steel (F.S.) valve material
shall be ASTM A-350 Grade LF1.

Forged stainless steel (F.S.S.) valve
material shall be ASTM A-182 Grade F304.

Valve trim material shall be 11-13%
chrome.

Ball Valve, butterfly valves, etc.,
shall have extension stems, where
necessary to accommodate the required
thickness of insulation.

Valve packing shall be manufacturer's
standard suitable for the pressure,
temperature and flowing medium.

Ball valve seals shall be Teflon.

PIPE: 2" & Schedule 80 seamless ASTM A-333
Smaller Grade 1.

3" thru Schedule 40 seamless ASTM A-333
10" Grade 1.

12" thru 3/8" wall seamless ASTM A-333
20" Grade 1.

ASTM A-106 Grade B pipe, Charpy
impact tested at -5 OF in accordance
with Division 323.2.2, ASA B31.3-1962,
may be substituted for ASTM A-333
Grade 1 pipe.

FITTINGS: 2" & 300041 F.S. socket weld ASTM A-350
Smaller Grade LF1.

3" thru Schedule 40 butt welding ASTM A-420
10" Grade WPLO.

CHICAGO BRIDGE & IRON COMPANY
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6.0 FITTINGS (Contd.)
12" thru 3/811 Wall butt welding ASTM A-420
20" Grade WPLO.

n
7.0

W

n

U
10.0

LJ

n

~U

BRANCH
CONNECT IONS :

FLANGES:

UNIONS:

GASKETS:

BOLTING:

2" &

- Smaller

3« &
Larger

2" &
Smaller

Use welding tees for full size
branches only.

Use weldolet type fittings or full
couplings for branches smaller
than the header.

3000Y't F.S. sockolet type fittings
or socketweld full couplings ASTM
A-350 Grade LF1.

Standard weight F.S. weldolet type
fittings ASTM A-350 Grade LF1.

150# F.S. R.F. socket weld ASTM A-350
Grade LF1.

3" & 150 F.S. R.F. Weldneck ASTM A-350
Larger Grade LF1.

Flanges shall be bored to the same
I.D. as the pipe to which they are
welded.

Use flanges.

3000# F.S. socket weld unions with
integral seats (ASTM A-350 Grade
LF1) in sizes 2" and smaller may be
used when indicated on the piping
drawings.

Spiral wound stainless steel with
asbestos filler. Flexitallic Style
"CG" or equal.

Gasket dimension shall be in accord-
ance with ASA B16.5-1961, Appendix E,
Table 1, Figure 3.

Alloy steel stud bolts ASTM A-193
Grade B7 with two semi-finished hex
nuts ASTM A-194 Grade 2H.

CHICAGO BRIDGE & IRON COMPANY
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12.0 THREAD COMPOUND: Rectorseal No. 5 or equal.

Screwed connections shall be made
up dry and seal welded except at
screwed equipment connections. Seal
weld shall cover all exposed threads.

13.0 JOINTS: All welded except at screwed equip-
ment connections.

Random lengths of pipe shall be butt
welded together to make up pipe runs.

14.0 NIPPLES: Schedule 80 seamless ASTM A-333 Grade 1.

15.0 SWAGES: Schedule 80 seamless ASTM A-333
tirade 1.

ASTM A-106 Grade B nipples gnd swages.
Charpy impact tested at -50 F in
accordance with Division 323.2.2,
ASA B31.3-1962, may be substituted
for ASTM A-333 Grade 1 nipples and
swages.

16.0 PLUGS: For socket weld valves use a pipe
nipple one end plain, the other end
threaded and with a screwed cap.

For screwed connections use a round
head forged solid steel plug ASTM
A-350 Grade LF1.

17.0 GENERAL NOTES: Pressure-temperature rating used in
this specification are based on Class
A rating for raised face flange joints,
ASA B16.5-1961, Table 2.

Certification that all material conforms
to the requirements of this specifi-
cation is required.

Stainless steel fittings shall not
be used in lieu of low temperature
carbon steel welding fittings.

CHICAGO BRIDGE & IRON COMPANY
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PROCESS PIPING SPECIFICATION "B1"

f7 1.0 NOMINAL RATING: 300# R.F. Carbon Steel

U 2.0 SERVICE LIMITS: 720#@-200F to 425#@ 750OF
(No Ball valves)
520ik@ -20 to 350 ka 220OFL
(Ball Valves Limiting)

3.0 SERVICE: Propane (Liquid & Vapor)
High Pressure Steam (No Ball Valves)
Lube Oil

r' Underground Process Lines

4.0 VALVES:
n

Gate: 2" & 6004 F.S. or C.S. socket weld Pacific
Smaller Figure No. 3652-1 or equal.

3" & 300gi C.S. R.F. flanged Pacific Fig.
Larger No. 350-1 or equal.

r' Globe: 2" & 600# F.S. or C.S. socket weld Pacific
Smaller Figure No. 3662-1 or equal.

r, 3" & 300# C.S. R.F. flanged Pacific
Larger Figure No. 360-1 or equal.

Lj
Check:n

Swing: 2" & 600# F.S. or C.S. socket weld Vogt
Smaller Figure No. SW-4835-9 or equal.

ri
3" & ,..:. 300~~ C.S. R.F. flanged Pacific Fig.Lj
Larger No. -380-1 or equal.

r~ Piston: 1" thru 300# C.S. R.F. flanged Powell Fig.
u 10" No. 3065 or equal.

IF' Ball: 2" & 6000 F.S. or C.S. screwed Pacific
L-., Smaller Figure No. 225-P5 or equal.

r-1 3" thru 300# C.S. R.F. flanged Pacific Fig.
10" No. 3B10-P5 or equal.

u

Needle: 1" & 3000# C.S. screwed Powell Figurer-, Smaller No. 675 or equal.
V

n
ELj

n
L

CHICAGO BRIDGE & IRON COMPANY
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PROCESS PIPING SPECIFICATION "B1"

n
4.0 VALVES (Contd.)

Butterfly: 1" thru 150# Aluminum wafer type Center Line
20" Series "A", "AA", "AL" & "AAL" or equal.

Li

Butterfly valve shall have stainless
n steel disc, shaft, and-bushings. Buna-N
~, CL-1 resilient seats. Lever lock handle

or gear operator as indicated on the
piping drawings. Not to be used in
lines where pressure can exceed 150
psig. Companion flages must be 150#
F.S. R.F. weldneck flanges.ri

All valve requisitions shall include
design conditions as to temperature,

n pressure.and flowing medium.

Cast steel (C.S.) valve material shall
be ASTM A-216 Grade WCB.r,

Forged steel (F.S.) valve material
shall be ASTM A-105 Grade II.

n

L, Valve trim material shall be 11-13%
chrome.

n
Ball valve, butterfly valves, etc.

L' shall have extended stems where

n necessary to accommodate the required
thickness of insulation.

V
Valve packing shall be manufacturer's

n standard suitable for the pressure,
y, temperature and flowing medium.

F) Ball valve seals shall be Teflon.

`J 5.0 PIPE: 2" & Schedule 80 seamless ASTM A-53
Smaller Grade A.

n

L, 3" thru Schedule 40 seamless ASTM A-53
10" Grade A.

r _i

12" thru 3/8" Wall seamless ASTM A-53
`'' 20" Grade A..
n

L,

n CHICAGO BRIDGE & IRON COMPANY

u
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PROCESS PIPING SPECIFICATION "B1"

I 6.0 FITTINGS: 2" & 3000# F.S. socket weld ASTM A-105
Li Smaller Grade II.

r' 3" thru Schedule 40 butt welding ASTM A-234
10" Grade WPA.

r, 1211 thru 3/8" Wall butt welding ASTM A-234
20" Grade WPA.

Li

7.0 BRANCH Use welding tees for full size
CONNECTIONS: branches only.

u

Use weldolet type fittings or full
n couplings for branches smaller than

the header.

2" & 3000# F.S. sockolet type fittings or
Smaller socket weld full couplings ASTM A-105

Grade II.

n' 3" & Standard weight F.S. weldolet type
Larger fittings ASTM A-105 Grade II.

r- 8.0 FLANGES: 2" & 300# F.S. R.F. socket weld ASTM
Smaller A-181 Grade I.

3" & 300# F.S. R.F. Weldneck ASTM A-181
Larger Grade I.

Flanges shall be bored to the same
r' I.D. as the pipe to which they are

welded.

r7 9.0 UNIONS: 2" & 30001t F.S. socket weld Vogt Figure
Smaller No. B-2220 to B-2228 or equal.

U ASTM A-105 Grade II.

r' Unions shall have integral seats.

10.0 GASKETS: Spiral wound stainless steel with
n asbestos filler„ Flexitallic style

"CG" or equal.

r ,

Gasket dimensions shall be in accord-
ance with ASA B16.5-1961, Appendix E,
Table 1, Figure 3.

n

r-,

U

n CHICAGO BRIDGE & IRON COMPANY
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PROCESS PIPING SPECIFICATION "B1"

M
11.0 BOLTING:

u

r7

r-,

U

ri

u

12.0 THREAD COMPOUND:

13.0 JOINTS:

14.0 NIPPLES:

15.0 SWAGES:

16.0 PLUGS:

17.0 UNDERGROUND SERVICE

MATERIAL:

JOINTS:

COATING:

18.0 GENERAL NOTES:

Alloy steel stud bolts ASTM A-193
Grade B7 with two semi-finished
hex nuts ASTM A-194 Grade 2H.

Rectorseal No. 5 or equal.

All, welded except at screwed
equipment connections.

Random lengths of pipe shall be butt.
welded together to make up pipe runs.

Schedule 80 seamless ASTM A-53 Grade A.

Schedule $0 seamless ASTM A-106 Grade B.

For socket weld valves use a pipe
nipple, one end plain, the other end
threaded and with a screwed cap.
For screwed connections, use a round
head solid steel plug. ASTM A-105
Grade II.

Same as the above ground piping.

All welded except as noted on the
piping drawings. Flanges and unions
shall not be used underground unless
noted on the piping drawings.

In accordance with CB&I Coating
Specifications for Underground Pipe.

Pressure-temperate rating used in this
specification are based on Class "A"
rating for raised face flanged joints,
ASA B16.5-1961, Table 3.

0

CHICAGO BRIDGE & IRON COMPANY
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PROCESS PIPING SPECIFICATION "B2"

1.0 NOMINAL RATING! 150 A.F. Carbon Steel

2.0 SERVICE LIMITS: 275#@-20OF to 110#@ 750OF

3.0 SERVICE: Propane KLiquid & Vapor)
Butane (Liquid & Vapor)
Freon (Liquid & Vapor)
High Pressure Steam (No Ball Valves)
Lube Oil
Underground Process lines

4.0 VALVES:

Gate: 2" & 600 F.S. or C.S. socket weld
Smaller Pacific Fig. No. 3652-1 or equal.

3" & 150# C.S. R.F. flanged Pacific
Larger Fig. No. 150-1 or equal.

Globe: 2" & 600# F.S. or C.S. socket weld
Smaller Pacific Fig.No. 3662-1 or equal.

3" & 150# C.S. R.F. flanged Pacific
Larger Fig. No. 160-1 or equal.

Check:

Swing: 2" &
Smaller

3" &
Larger

Ball: 2" &
Smaller

3" thru
10"

Needle: 1" &
Smaller

600# F.S. or C.S. socket weld Vogt
Fig. No. SW-4835-9 or equal.

150 C.S. R.F. flanged Pacific
Fig. No. 180-1 or equal.

60011 F.S. or C.S. screwed Pacific
Fig. No. 225-P5 or equal.

150# C.S. R.F. flanged Pacific
Fig. No. 400-P5 or equal.

3000# C.S. screwed Powell Fig.
No. 675 or equal.

r, CHICAGO BRIbGE & IRON COMPANY
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4.0 VALVES (Contd.)
U

Butterfly: 1" thru 150# Aluminum wafer type Center Line
20" Series "A", "AA", "AL" & "AAL" or equal.

Li

Butterfly valve shall have stainless
F-1 steel disc, shaft, and bushings. Buna-N
L-, CL.-I.-resilient seats. Lever lock handle

or gear operator as indicated on the
F1 piping drawings. Not to be used in

lines where pressure can exceed 150
psig. Companion flanges must be 150#
F.S. R.F. weldneck flanges.

r*~
V All valve requisitions shall include

design conditions as to temperature,
n pressure and flowing medium.

Cast steel (C.S.) valve material

n shall be ASTM A-216 Grade WCB.

Li Forged steel (F.S.)valve material
shall be ASTM A-105 Grade II.

n
L, Valve trim material shall be 11-13%

chrome.
n

Ball valve, butterfly valves, etc.
J̀ shall have extended stems where

n
necessary to accommodate the required
thickness of insulation.

u

Valve packing shall be manufacturer's
standard suitable for the pressure,
temperature and flowing medium.

l~

Ball valve seals shall be Teflon.

5.0 PIPE: 2" & Schedule 80 seamless ASTM A-53
Smaller Grade A.

n

3" thru Schedule 40 seamless ASTM A-53
10" Grade A.

n.
12" thru 3/8" Wall seamless ASTM A-53

`J 20" Grade A.

n

lV

CHICAGO BRIDGE Sir IRON COMPANY
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n

6.0 FITTINGS: 2" & 3000# F.S. socket weld ASTM A-105
Smaller Grade II.

r' 3" thru. Schedule 40 butt welding ASTM A-234
10" Grade WPA.

12" thru 3/8" Wall butt welding ASTM A-234
,J 20" Grade WPAI

r 7.0 BRANCH Use welding tees for full size
CONNECTIONS: branches only.

Use weldolet type fittings or full,r~
couplings for branches smaller than

v the header.

n 2" & 3000# F.S. sockol.et type fittings or
Smaller socket weld full couplings ASTM A-10.5

Grade II.
F1

3" & Standard weight F.S. weldolet type
L' Larger fittings ASTM A-105 Grade II.

8.0 FLANGES: 2" & 150# F.S. R.F. socket weld ASTM
Smaller. A-181 Grade I.

r 3" & 150# F.S. R.F. Weldneck ASTM A-181
Larger Grade I.

F) Flanges shall be bored to the same
I.D. as the pipe to which they, are
welded.

+~ 9.0 UNIONS: 2" & 3000# F.S. socket weld Vogt Figure
Smaller No. B-2220 to B-2228 or equal.

ASTM A•-105 Grade II.

Unions shall have integral seats.
v

10.0 GASKETS: Spiral woxind stainless steel with
r' asbestos filler. Flexitallic style
LJ "CG" or equal.

Gasket dimensions shall be in accord-ro
ance with ASA B16.5-1961, Appendix E,

U Table 1, Figure 3.

i

F I CHICAGO BRIDGE & IRON COMPANY
u
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F

J

n

11.0 BOLTING:

12.0 THREAD COMPOUND:

M 13.0 JOINTS:

r~

r-~ 14.0 NIPPLES:

n

LJ

r,

U

n

U

15.0 SWAGES:

16.0 PLUGS:

17.0 UNDERGROUND SERVICE

MATERIAL:

JOINTS:

COATING:

18.0 GENERAL NOTES:

Alloy steel stud bolts ASTM A-193
Grade B7 with two semi-finished
hex nuts ASTM A-194 Grade 2H.

Rectorseal No. 5 or equal.

All welded except at screwed
equipment connections.

Random lengths of pipe shall be butt
welded together to make up pipe runs.

Schedule 80 seamless ASTM A-53 Grade A.

Schedule 80 seamless ASTM A-106 Grade B.

For socket weld valves use a pipe
nipple, one end plain, the other end
threaded and with a screwed cap.
For screwed connections, use a round
head solid steel plug. ASTM A-105
Grade II.

Same as the above ground piping.

All welded except as noted on the
piping drawings. Flanges and unions
shall not be used underground unless
noted on the piping drawings.

In accordance with CB&I Coating
Specifications for Underground Pipe.

Pressure-temperating rating used in
this specification are based on Class
"A" rating for raised face flanged
joints, ASA B16.5-1961, Table 2.

r, CHICAGO BRIDGE & IRON COMPANY
u
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n

1.0

r 2.0
t~

3.0
n
U

f ,

4.0

r-.

~J

r,

r,

n

NOMINAL RATING:

SERVICE LIMITS:

SERVICE:

VALVES:

Gate:

Globe:

Check:

Needle:

Gas Cocks:

Butterfly:

2" &

Smaller

3" &

Larger

2" &

Smaller

3" &

Larger

2" &

Smaller

3" &

Larger

1" &
Smaller

2" &

Smaller

1" thru
20"

125# Cast Iron and Bronze

200# @ 100OF to 125# 3500F.

Cooling Water
Low Pressure Steam
Low Pressure Nitrogen
Fuel Gas
Underground Utility Lines

150# I.B.B.M. screwed Crane
Figure 490 or equal.

125# I.B.B.M.F.F. flanged Crane
Fig. No. 465k or equal.

150 I.B.B.M. screwed Crane
Fig. No. 350k or equal.

125# I.B.B.M.F.F. flanged
Crane Fig-No. 351 or equal.

150# I.B.B.M. screwed Crane
Fig. No. 366 or equal.'

125# I.B.B.M. F.F.flanged
Crane Fig. No. 373.

3000 F.S.. screwed Powell Fig.
No. 675 or equal.

125# All Iron screwed Crane
Fig. No. 320 or equal.

150# Malleable iron wafer type
Center Line series "Arr & rrAffr
or equal.

( , CHICAGO BRIDGE & IRON COMPANY
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n
L, 4.0 Valves (Contd.)

Butterfly valves shall have
carbon steel disc and shaft.
Bronze bushings.Neoprene

'_ resilient seats. Lever lock

n 
handle or gear operator as
indicated on the piping
drawings.

r-~

rl

C--,

r7

t - !

r-~

ri

Fl.

n

Cast iron valve material shall
be ASTM A-126 Class B.

Forged steel (F.S.) valve
material shall be ASTM A-105
Grade II.

Bronze valve material shall be
ASTM B-62.

Valve packing and trim material
shall be manufacturer's standard.

5.0 PIPE: 10" & Schedule 40 seamless ASTM A-53
Smaller Grade A.

12" & Determine
Larger

6.0 FITTINGS: 2" & 150# Malleable iron screwed
Smaller ASTM A-197.

3" & Standard weight butt welding
Larger ASTM A-234 Grade WPA.

7.0 BRANCH Do not use welding tees. Use
CONNECTIONS: welded header and branch

connections.

1" & 2000# F.S.thredolet type fittings
Smaller or 6000# F.S.screwed full

couplings ASTM A-105 Grade II.

All & 2000# F.S.thredolet type fittings
Larger or 3000 F.S. screwed full

coupling ASTM A-105 Grade II.

8.0 FLANGES: 2" & Use Unions.
Smaller Use threaded flanges to match

2" & smaller equipment flanges.

r-,

u

CHICAGO BRIDGE & IRON COMPANY
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M
8.0 FLANGES(Contd.)

3" & 150# F.S. R.F. weldneck ASTM A-181
Larger Grade I.

n
Weldneck flanges shall be bored to
the same I.D. as the pipe to which

r , they are welded. Flanges matching
1251 cast iron flanges (including
valves) shall be flat face.

r) 9.0 UNIONS: 2" & 300# Malleable iron screwed ASTM
Smaller A-197 Walworth No.7716 or equal.

10.0 GASKETS: 1/16" thick asbestos composition
gasket JM-60 or equal. Use full face
gaskets with flat face flanges.

11.0 BOLTING: Regular unfinished carbon steel
machine bolts with hex head and hex
nut. ASTM A-307 Grade B.

n
12.0 THREAD COMPOUND: Rectorseal No. 5 or equal.

-, 13.0 JOINTS: Welded and screwed. Random lengths
of pipe shall be butt welded together

`J to make up pipe runs.

14.0 NIPPLES: Schedule 40 seamless ASTM A-53 Grade A.
LJ

15.0 SWAGES: Schedule 40 seamless ASTMS A-53 Grade A.

16.0 PLUGS: Solid steel round head ASTM A-105
Grade II.

n
17.0 UNDERGROUND SERVICE:

MATERIAL: Same as the above ground piping.

t~ JOINTS: All welded except as noted on the
piping drawings.Flanges and unions

n shall not be used underground unless
noted on the piping drawings.

COATING: In accordance with CB&I Coating
Specifications for Underground Pipe.

Ll

n

CHICAGO BRIDGE & IRON COMPANY
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1.0 NOMINAL RATING: 125# Cast Iron and Bronze

2.0 SERVICE LIMITS: 200# @ 100OF to 125# @ 350OF

3.0 SERVICE: Instrument and Utility Air
Potable Water (All pipe and fittings
in potable water service to be galvan-
ized.)

alvan-
ized.)

4.0 VALVES:

Gate: 2" & 200# Bronze screwed Crane Fig.
Smaller No. 424 or equal.

3" & 125# I.B.B.M. F.F. flanged Crane
Larger Figure No. 465 or equal.

Globe: 2" & 200 Bronze screwed Crane Figure
Smaller No. 212P or equal..

3" & 125# I.B.B.M. F.F. flanged Crane
Larger Figure No. 351 or equal.

Check: 2" & 200# Bronze screwed Crane Figure
Smaller No. 36 or equal.

Needle: 1" & 3000# F.S. screwed Powell Figure
Smaller No. 675 or equal.

Cast iron valve material shall be
ASTM A-126 Class B.

Forged steel (F.S.) valve material
shall be ASTM A-105 Grade II.

Bronze valve material shall be
ASTM B-62.

Valve packinf and trim shall be
manufacturer s standard.

r 
CHICAGO BRIDGE & IRON COMPANY
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5.0 PIPE: 10" & Schedule 40 seamless ASTM A-53
Smaller Grade A.

n 12" & Determine
Larger

6.0 FITTINGS: 2" & 15Wt Malleable iron screwed ASTM
n Smaller A-197.

3" & Standard weight butt welding
Larger ASTM A-234 Grade WPA.r,

L, 7.0 BRANCH Do not use welding tees. Use
CONNECTIONS: welded header and branch connections.

r-1

iLi 1" & 200041 F.S. thredolet type fittings
Smaller of 60006 F.S. screwed full coupling

r, ASTM A-105 Grade II.

L-j1"& 2000# F.S. thredolet type fittings
Larger or 3000# F.S. screwed full coupling

r' ASTM A-105 Grade II.
_,

8.0 FLANGES: 2" & Use unions.
n Smaller Use threaded flanges to match 2"

and smaller equipment flanges.
4 J

n 3" & 150# F.S. R.F. weldneck ASTM
Larger A-181 Grade I.

u

Weldneck flanges shall be bored. to
the same I.D. as the pipe to which

~J they are welded. Flanges matching
125,16 cast iron flanges (including

M valves) shall be flat face.

' 9.0 UNIONS: 300# Malleable iron screwed ASTM
A-197 Walworth Fig. No, 7716 or equal.n

10.0 GASKETS: 1/16" thick asbestos composition
gasket JM-60 or equal. Use full face

r~ gaskets with flat face flanges.

r,

u

r-1

u

r CHICAGO BRIDGE & IRON COMPANY
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r-i

11.0 BOLTING: Regular unfinished carbon steel
machine bolts with hex head and

r, hex nut. ASTM A-307 Grade B.

12.0 THREAD COMPOUND: Rectorseal No. 5 or equal.

n 13.0 JOINTS: Welded and screwed.
1~ Random lengths of pipe shall be butt

welded together to make up pipe runs.
n

14.0 NIPPLES: Schedule 40 seamless ASTM A-53 Grade
A 

.r~
15.0 SWAGES: Schedule 80 seamless ASTM A-53

Lj Grade A.

r~ 16.0 PLUGS: Solid steel round head. ASTM A-105
Grade II.

17.0 TUBING: 1/4" O.D. x 0.030" wall dead soft,

~ PVC covered, copper tubing.

18.0 TUBE FITTINGS: Swagelok, brass, or equal.F-1

L, 19.0 TUBE VALVES: 1/4" diameter 3000it brass needle
valve with integral tube ends.
Hoke Figure No. 1193 or equal.

Li

n

v

~-7

v

n

r~

n

u

n

n
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n

U 1.0 NOMINAL RATING; Type a Sewer Piping (Cast Iron Pipe)

Type b Sewer Piping (Clay Pipe)

2.0 SERVICE CONDITIONS: Atmospheric Conditions

r' 3.0 SERVICE: Type a Hydrocarbons; Surface Water and
t_ Sanitary Sewers

n Type b Sanitary Sewer from Septic Tank
and Miscellaneous Drains (5'-0"U
min. from building).

4.0 PIPE: Type a 2" thru 15" Service weight cast
iron hub and spigot soil pipe.

Type b 4" thru 10" Standard strength
clay sewer pipe ASTM C-13.

n 4" thru 10" Clay drain tile

v ASTM C-4.

5.0 FITTINGS: Type a 2" thru 15" Service weight cast
r' iron hub and spigot soil pipe.

Type b 4" thru 10" Standard strength clay
n sewer pipe. ASTM C-13.

6.0 JOINTS: Type a Hub and spigot joints shall be
made with braided hemp and
minera;lead or equal.

LJ

Type b Hub and sigot joints shall be made
r-' with braised hemp and Portland cement.
L

n

L

LJ

r~

u

r CHICAGO BRIDGE & IRON COMPANY
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ELECTRICAL DESIGN AND INSTALLATION SPECIFICATIONS

(LPG, LNG, PETROLEUM PRODUCTS)

F7 1.0 SCOPE
LJ 

The purpose of this specification is to set forth, the electrical

r design and installation standards of Chicago Bridge & Iron Company

for LPG and LNG refrigerated storage and petroleum product faci-
L' lities.

Since these facilities are generally custom-designed and built,
it should be understood that there may be sections of this general
specification that will not apply specifically to a certain pro-
ject and/or special requircitents (customer or otherwise) that are
not specifically mentioned herein. This specification will govern
for electrical design and installation unless exceptions or revi-
sions are specifically cal,.ed out in the contract documents.

u CB&I reserves the right to furnish other materials and concepts
which are considered equivalent to those called for in these specs.

n

2.0 CODES AND STANDARDS
F,

Applicable portions of the latest revisions of the following codes
and standards shall serve as trie min um requirements throughout

r,
the electrical design and installation of the facility:

(a) National Electric Code (NFPA No. 70)
b National Fire Protection Association Bulletins 59 & 59A

r~ c American Petroleum Institute Standard No. RP-500
d) All state and local rules, regulations and codes

r, In the event of conflict between any of the above codes, the more
rigid shall apply.

r' 3.0 AREA CLASSIFICATION

The facility is classified in accordance with the requirements of
f-, the American Gas Association Inc. publication "Classification of

Gas Utility Areas for Electrical Installations" (AGA#X-50765).
The main equipment areas are classified as follows:

r' a. Non-Hazardous Areas

1. Control room separated from hazardous area room by
sealed vapor-tight barrier.

2. Fired vaporizer or heater area.

3. General yard area and areas within the battery limits
not classified hazardous.

f 
CHICAGO BRIDGE & 1RUM COMPANY
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b. Class I - Group D - Division 2 Hazardous Areas

1. Indoor compressor room with mechanically-induced
ventilation.

2. Storage tank within dike area.

3. Indirect-heated vaporizer or heater area.

4. Area between 5 and 15 feet of fill connections in
a gas loading or unloading area.

c. Class I - Group D - Division 1 Hazardous Areas

1. Sumps or trenches within Division 1 or Division 2 areas.

2. Areas within 5 ft of relief vents on storage tank, and
within 5 ft of fill connections in a gas loading or
unloading area.

In any case, this classification is subject to approval of code-
enforcing authorities.

4.0 POWER PRIMARY DISTRIBUTION - OVER 600 VOLTS

4.1 Pole Line Construction

Construction of pole lines shall meet all state and local
rules for overhead electric line construction.

4.1.1 Overhead electric lines shall be installed to main-
tain a minimum clearance of 20'-0" from grade to the
lowest part of any conductor.

C7 4.1.2 A minimum of Class 4 poles for main line work and
L, Class 2 poles for corners and dead ends shall be

provided. Poles shall be seasoned, reasonably
r, straight, well proportioned, free from defects and

creosoted over their full length.

4.1.3 Any poles supporting equipment which may require
maintenance shall be equipped with pole steps Spaced

u 1'-6" apart on alternate sides of the pole with the
first step a minimum of 8'-0" above grade.

r~

u

n

u

CHICAGO BRIDGE & IRON COMPANY
r~
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4.1.4 Cross arms shall be of the standard 4 or 6-pin sizer,
and shall be mounted with a minimum of 2'-6' vertical

~ spacing. Double cross arms shall be used at all dead
ends, corners and turns.

n

4.1.5 Guy wires shall be galvanized stranded steel, a mini-
mum of 3/8" diameter. Strain insulators shall be

`-, mounted at least 10'-0" above grade in all guy wires
with suitable anchors and anchor rods provided.

u

4.1.6 Conductors larger than #2 AWG shall be supported on
n saddle back or top groove insulators.

4.2 Substation ArrangementM

Main power substations shall be located outdoors in non-
hazardous areas. Load center substations shall be located

n indoors in non-hazardous areas.
u

4.2.1 Generally, the service drop from the power pole to
the main power substation shall be made overhead
with underground feeders running to indoor load

`J center substations and/or secondary distribution
equipment.

4.2.2 Substations shall be mounted on concrete foundations.

n 4.2.3 Fencing of substations shall not be provided.

4.3 Main Power Transformer
r~

Main power transformers shall be furnished as part of out-
door main power substations.

n
4.3.1 Such transformers shall be oil-immersed, self-cooled

type, sealed tank construction, suitable for use in
outdoor locations.

t, 4.3.2 Transformers shall be capable of maintaining 80% of
normal rated voltage during any normal starting condi-
tion.

u 4.3.3 Transformers shall be provided with suitable exter-
rl nally operated no-load primary tap changers with two

2-1/2% taps above and two 2-1/2% taps below rated
u voltage.

n

.__,
CHICAGO BRIDGE & IRON COMPANY
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LJ

n 
4.3.4 Complete cooling equipment as required by the rating

shall be provided.
u

4.3.5 Transformers shall be provided with an air-filled
n secondary terminal compartment suitable for termina-

ting outgoing conduits,

r-~ 4.3.6 Each transformer shall include oil level gage, oil
thermometer, oil drain valves, and required ground
connection.

L,

LJ

r~

L,

LJ

r _ 1

LJ

n

LJ

n

LJ

r~

I

n

f'1

U

4.4 Load Center Transformers

Load center transformers shall be furnished as part of indoor
load center substations.

4.4.1 Such transformers shall be of the liquid-filled type
or Class B insulated, air-cooled, ventilated type.

4.4.2 Transformers shall be capable of maintaining voltage
levels specified in paragraph 4.3.2 above.

4.4.3 Transformers shall be provided with taps as specified
in paragraph 4.3.3 above.

4.4.4. Complete cooling equipment as required by the rating
shall be provided.

4.4.5 Transformers shall be provided with flanged throat
enclosed terminals to permit bolting of throat to
primary and/or secondary bus duct for connection to
primary and/or secondary switchgear.

4.4.6 Each liquid-filled transformer shall include liquid
level gage, liquid thermometer, liquid drain valve,
and required ground connection.

4.5 Medium Voltage Motor Control

Motor control for medium voltage equipment shall be furnished
as part of indoor load center substations.

4.5.1 Such motor controllers shall be full voltage, non-
reversing starters employing current-limiting power
fuses for high interrupting capacity, air break
contactors, ambient-compensated overload relays, and
instantaneous undervoltage protection for complete
control and protection of equipment.

CHICAGO BRIDGE & IRON COMPANY
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n 4.5.2 Such starters can be used as free-standing individual
L, NEMA I controllers, or several may be lined up with

a common feeder power bus to form a grouped-control
r-~ installation, and, together with a transformer and

low voltage motor control center, form an indoor
load center substation.

n

Li 5.0 POWER SECONDARY DISTRIBUTION - 600 VOLTS AND UNDER

5.1 Motor Control

Low voltage motor control centers shall be furnished in
F' accordance with the type and classification of the area in

which they will be used.

r, 5.1.1 In indoor, non-hazardous areas, standard NEMA I
Motor control center with Class I, Type B wiring
shall be furnished. The horizontal bus shall be
braced for 25,000 amp. short-circuit current.

r' Such control centers shall contain the following
equipment:

r_' a. Main service disconnects.

b. Full voltage, circuit breaker type or fused
r, disconnect combination starters, with two

overload relays (for motors only), red
`J (for running) indicating lights, and push-

buttons, selector switches and auxiliary
~' interlocks as required.

Control voltage for starters to be 120 volts
r-i which can be supplied in the folloving manner:

1. Individual 480/120V control transformers
r'. located within each starter unit.

L 2. One common transformer rated for all
control circuits.

r - ~
3. Combination of above items.

c. Distribution transformer., 480-120/208 volts
3-phase or 480-120/240 volts single phase with

`J protection on the primary side.

n

r , CHICAGO BRIDGE & IRON COMPANY
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u

n d. Distribution panelboard with 20 amp single pole
circuit breakers for lighting and 15 amp circuit

L breakers for auxiliary control. For each six

n
circuits used, one spare circuit shall be provided.

e. Unit ground bus.

n f. Compartment nameplates.

5.1.2 In outdoor, non-hazardous areas, NEMA-3 weather

n resistant non-walk-in enclosure shall be provided.

5.1.3 In indoor or outdoor, hazardous (Class 1, Division 2)
areas, motor control equipment shall be rack-mounted,

n explosion-proof.

5.2 Low Voltage Distribution Transformer
n '

Distribution transformers for lighting and control power
shall be air-cooled, dry type, for indoor locations, and

n located in the low voltage motor control center.

iJ

n
6.0 EMERGENCY POWER (APPLICABLE ONLY IF SPECIFIED AS BEING FURNISHED)

An emergency electrical generator driven by a gas engine shall be
furnished together with an automatic transfer switch which will,
on normal power failure, start the emergency generator, transfer
selected electrical loads from the normal power bus to the emer-
gency power bus, retransfer these loads to the normal power bus
when normal power has returned, and stop the engine-generator.
The engine-generator will be equipped with the following features:

n a. An automatic battery-operated starter

;_, b. A battery charger

n
c. Self-regulating speed and voltage control device

Loads to be connected to the emergency power bus shall include
the following:

r~

a. At least one holding compressor with auxiliary
electrical equipment.

F-1 b. The distribution transformer for 120-volt
;J lighting and auxiliary control circuits.

c. Other essential equipment as required.
n

u

n CHICAGO BRIDGE & IRON COMPANY
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n 7.0 ELECTRICAL CONTROL

7.1 Compressors
n

Process compressors shall be controlled by individual three-
position selector switches located on the motor control
center, the control panel or locally. Running lights shall
be located on the motor control center. Lock-out stop sta-

i-j tions shall be furnished if required.

r' 7.2 Product Pumps
l~

Product pumps shall be controlled by pushbuttons (three-wire)
r, located at the pumps. The local stop station shall have a

lock-out feature. Running lights shall be located on the
control panel.

~y 7.3 Auxiliary Equipment

Other 3-phase motors shall be controlled either from the
motor control center or locally.

7.4 Single-Phase Motors

` J Single-phase motors shall be controlled by local manual
~-, motor starters. Selector switches shall be provided if

automatic control is required. Power for such equipment
will be furnished from distribution panel 120-volt circuits
in the motor control center.

n

7.5 Control. Panel

The main control panel shall be located in an indoor non-
i_J hazardous area. Auxiliary panels will be located adjacent

to equipment and with enclosures suitable for area classifi-
cation.

1̀ 7.5.1 All pushbuttons, selector switches and indicating
lights located Aeavy-duty,-, on panels shall be oil-
tight units.

v
7.5.2 Control relays shall be 300 volt, industrial type.

7.5.3 Alarm horns shall be furnished in the main control
panel. Alarm silence and lamp test pushbuttons shall

n be furnished on this panel. Alarm indication will be
made only on the main control panel.

•

L_ i

CHICAGO BRIDGE &IRON COMPANY
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8.0 MOTORS

U 8.1 Classification

Motor classification according to voltage shall be as
~ follows;

n a. Over 200 HP - 2400 or 460 volt, 3 phase,
60 Hertz induction or

-' synchronous.*

r' b. 200 HP to 1 HP - 460 volt, 3 phase, 60 Hertz
~ induction.

(~ c. Below 1 HP - 110 volt, 1 phase, 60 Hertz
induction.

n 8.2 Synchronous Motors
%J

Synchronous motors shall be engine type, drip-proof.
n Field excitation shall be static. In Class I, Group D,

Division 2 areas, collector rings shall be enclosed in
housings suitable for use in the hazardous area, or
brushless-type machines may be used. In outdoor areas,
NEMA Type I weather protection shall be furnished.

n 8.3 Induction Motors

~ Induction motors shall be furnished according to the
classification of the area in which they are to be used.

8.3.1 In Class I, Group D, Division 1 areas, induction
motors (1 & 3-phase) shall be TEFC, explosion-proof.

8.3.2 In indoor hazardous areas classified Class I, Group D,
Division 2, induction motors (3-phase) shall be open
drip-proof and single phase motor shall be TEFC,~~ 
explosion-proof.

it

* In general, synchronous motors shall be used for high
n horsepower-low speed applications. As a "rule of thumb,"

when the rating of the motor exceeds one horsepower per
~r rpm, the synchronous motor and its control shall be used,

mainly from the economic standpoints of both lower initial
n and lower operating costs.

CHICAGO BRIDGE & IRON COMPANY

n
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8.3.3 In indoor non-hazardous areas, induction motors
(1 & 3-phase) shall be open, drip-proof.

8.3.4 In ourdoor areas, hazardous (Class I. Group D, Division 2)
or non-hazardous, 3-phase induction motors shall be one
of the following:

1 Open drip-proof with sealed windings
2 NEMA Type I weather protected
3 TEFC (Note: All single phase motors

outdoors shall be TEFC)

9.0 STORAGE TANK FOUNDATION HEATING (NOT APPLICABLE
IF STORAGE TANK IS CONSTRUCTED ON PILINGS)

Heat shall be supplied to the storage tank foundation with cable
installed in conduit under the tar-k. Junction boxes will be
provided externally on the ringwall. See Specification C-03.

r~
10.0 LIGHTING AND AUXILIARIES

r, Lighting for compressor buildings, control rooms, process areas,
pumpout areas, and storage tank stairways will be provided.

.-' Maintained average illumination levels shall be as follows:

r~ Control Rooms 50 Footcandles
Compressor Rooms and Auxiliary Rooms 10 "
Process Areas and Pumpout Areas 5 "

r-~ Storage Tank Stairways and Building Doorways Adequate for
personnel safety

r~ Lighting for areas inside the battery limits not containing proces6
equipment will not be provided.

10.1 Fixtures
r i
~, Lighting fixtures in Class I, Group D, Division 2 areas shall

be vapor-tight. Floodlights will be used in conjunction with
these fixtures in areas warranting their use. Lighting fix-
tures in control rooms (non-hazardous) shall be fluorescent.

CHICAGO BRIDGE & IR( N COMPANY
n
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10.2 Obstruction Lights

Obstruction lights on tall structures shall be provided
when required by the Civil Aeronautics Administration.
Such lights shall be electric-eye controlled and shall
be on emergency circuits if available.

10.3 Convenience Receptacles

Convenience receptacles for 120-volt single-phase service
shall be located as follows:

(1) In buildings, receptacles shall be located
within 50 feet of equipment with a minimum
of one to a room.

(2) In outdoor operating machinery areas,
receptacles shall be located within 100 feet
of machinery.

(3) In aroa@ containing only pipeways, controls
and v@®®@1®, no convenience receptacles
will b@ furni®h@d.

All r@@@pta@l@® Ahall m@@t th@ NEC requirements for that
parts@ular arcs @1988ifi@ation. No welding receptacles
will b@ furni@h@d.

10.4 &US=

All lighting and @env@ni@n@@ r@c@ptaclas shall be switched
from 20 Am pt 120 volt circuit breakers on the dietribution
an@1 in th@ motor @@ntrol @@nt@r. In addition, building
fighting may b@ @wit@h@d from wall-mounted toggle switches.
Thr@@-way mit@ha will b@ furni®h@d where practical.

20 amp lighting circuit® shall be designed for a maximum
load of 1500 watt®*

CHIOAOO ®RIDON a IRON CONK N'r
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r' 11.0 GROUNDING SYSTEM
sv

A ground network or loop shall be installed throughout the jobsite
r~ area. This network shall consist of a main cable loop and branch

cables from the main loop to the individual units or structures
L' requiring grounding. The ground network shall be tied to ground

to obtain a resistance to ground of 25 ohms or less, if practical,
by one of the following:

LF

(1) A metallic underground water-piping system will
j~ always be used as the grounding electrode if such

a piping system is available.

n (2) Piling or deep-well casingsif available.

(3) 3/4"~ x 10 ft long copper-weld ground rods shall
r, be used to obtain a suitable low resistance to

ground.

11.1 Grounded Equipment

The following equipment shall be connected to the grounding
system:

r-~
(a) Motor and generator frames

(b) Switchgear, motor control centers,
instrument panels, control cabinets

(c) Storage tank

(d) Buildings

(e) Other vessels and steel structures
U

(f) Fences
t- ~

11.2 Cable Size

n 
Ground cable shall be stranded or solid bare copper, sized
as follows:

(a) Main loop -- #2/0 AWG

(b) Motor frames (above 100 HP) -- #2/0 AWG

(c) Switchgear or control center ground bus -- #2/0 AWG

(d) Storage tank -- #2/0 AWG

(e) Other branch runs and motors 100 HP or less -- #2 AWG

r~

(`1 CHICAGO BRIDGE & IRON COMPANY

u
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V

n 11.3 Installation

All ground cables shall be directly buried. Wherever
possible, ground cables shall be placed alongside under-
ground conduit runs to minimize the amount of trenching
required.

r~ 11.3.1 Ground cable shall be installed in conduit
L sleeves wherever it is necessary to protect

it is necessary to protect it from mechanical
injury. Across areas that are walked over,
flat copper strap shall be used to connect
the ground cable to a piece of equipment.

11.3.2 Ground cable connections to motors shall be
made directly to motor frames using suitable
grounding lugs.

r-i
11.3.3 Connections to equipment ground buses shall be

` J made directly to the buses using suitable
F) ground lugs. Connections to other equipment

shall be made by brazing the ground cable to
U one of the anchor bolts supporting such equip-

ment or with suitable connectors.
r~

11.3.4 All conduits entering switchgear, motor control
centers, instrument panels, auxiliary control

~-, panels, etc., shall be furnished with grounding
bushings and tapes which shall be connected with
suitable ground lugs to the ground bus of the
unit.

Lam

11.3.5 Alternate method of Motor Grounding: Insulated
ground cable shall be run with motor power feeds
in conduit. Ground cables shall be the same size
as motor power feeds, and shall be connected to
ground system via motor control center ground bus.

12.0 CONDUIT SYSTEM

All conduit shall be rigid metal conduit except electrical
metallic tubing (EMT) may be used on 120 volt lighting and aux-
iliary circuits inside buildings. Where practical, dissimilar
metals in contact in the system shall he avoided to eliminate
the possibility of galvanic action. Electrical fittings shall
be Crouse-Hinds or equal quality. All such fittings shall meet
NEC requirements for the type area in which they are to be used.

CNICAGo BRIDGE & IRON COMPANY



r~
6-15-70

r1

GENERAL SPECIFICATION

C-Ol

PAGE 13

ELECTRICAL DESIGN AND INSTALLATION SPECIFICATION

(LPG, LNG, PETROLEUM PRODUCTS)

n 12.1 Length of Runs

Conduit runs shall not exceed 200 ft and shall not contain
more than the equivalent of four 90° bends between pull

points. In conduit runs exceeding 200 ft where the use
of pull boxes would be impractical (such as in underground
runs), conduit shall be oversized in proportion to the

f~ excess length of conduit and the maximum number of bends
`, between ~ull points shall be reduced to the equivalent of

three 90 bends.
n

12.2 Sizes

M Conduit shall be sized to comply with NEC requirements on
the size, quantity, and type of conductors capable of being
installed, with the following additional restrictions;

n
(a) Minimum underground conduit size

shall

(b) Minimum overhead conduit size on pipe
racks shall be 3/4" except for connec-
tions to electrical fittings having
1/2" conduit openings, in which case

r' 1/2" may be used.

r•
12.3 Conduit for Power and Control

Power and control wiring may be run in the same conduit
for motors 50 HP and smaller. For motors above 50 HP,

r' power and control leads shall be in separate conduits.
Thermocouple and small signal control, if shielded, can
be run in the same conduit as 120 volt control wire.

12.4 Identification

All conduits entering switchgear, motor control center,
instrument panels, or auxiliary control cabinets shall
be provided with tags or permanent marking to identify

r~
the conduit as shown on contract drawings.

12.5 Seal Fittings

F1

Seal fittings shall be furnished according to NEC require-
ments and manufacturer's recommendations.

CMAGo BRIDGE & IRON COMPANY

lj
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u

n 12.6 Installation

Conduit may be run overhead on pipe racks, structural
n supports and building structures or may be run underground

as required. Underground conduit shall be run at a minimum
depth of 18" from grade, except conduit under concrete floor:
slabs which may be run with a minimum of 2" cover between
bottom of slab and top of conduit. Underground conduit
shall be laid such that the filling materials surrounding
the conduit, to a thickness of 4", shall be free of stones

~+ or other material which may damage conduit. A minimum
~J spacing of 1" for 1-1/2"~ conduit or smaller, and 2" for

conduit larger than 1-1/2"0 shall be maintained between
adjacent conduits in an underground trench.

LJ 12.6.1 Condouit requiring cutting shall be sawed square
and reamed inside to remove all burrs. Rigid

r' metal conduit shall be threaded with a minimum
of five full threads. No "running threads" or
split couplings shall be used. Threaded joints

n shall be made watertiht by using a conductive

I non-seize thread lubricant/sealer. All conduit
connections shall be made up tight to insure good
mechanical and electrical connections. Elbows
and bonds may be formed with a hand or mechanical
bonder. in any case, all field bends shall be free
from flat ourfaces and kinks to the extent that
the full inoide cross-sectional area is maintained
over the full length of the bend.

12.6.2 All above round conduit runs shall be run in
otraiaht lineo at right angles to or parallel with
pipo racks, pipe supports or conduit supports.

~i Those conduits shall be substantially supported
with pipe straps hanger, or clamps to provide a

LJ oecura installation. As a minimum requirement, the
conduit support ®pacin shall meet NEC article
346-12 and table 346-1 . Conduit shall never be

i~ heated, welded or tacked.

12.6.3 All and® of conduits which are left open after
installation ®hall be plugged or capped until the
wire is installed. Such conduits shall be thor-
oughly swabbed out to remove any accumulated debris

r' or moisture prior to installing the cables.

CHICAGO BRIDOE A IRON COMPANY
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u
13.0 WIRE AND CABLE

13.1 Types

All wire and cable shall be copper conductors with

insulation as follows:
n
U (a) 12.5 KV Service - 15 KV grounded neutral,

single conductor, rubber insula-
tion with neoprene sheath.

(b) 4160 or 2400 Volt Service - 5 KV, single
conductor, rubber insulation with

n neoprene sheath.

L, (c) 600 Volt and Below - 600 Volt, Type RHW or THW.

n 13.1.1 Conductors #6 AWG and larger shall be stranded.
Conductors #8 AWG and smaller can be solid or stranded.

Li

13.2 Sizes

L' Wire and cable shall be sized to comply with NEC require-
ments on allowable current carrying capacities.

i
V 

13.3 Color Coding

Color coding will be in accordance with NEC requirements.
Li

13.4 Installation

Cable shall be installed in conduit using equipment designed
for cable pulling. Cable lubricant and pulling equipment
as recommended by the cable manufacturer shall be employed.

13.5 Splicingn

U All conductors shall be continuous from box to box with
no splices or sections of repaired insulation pulled into

r~ any conduit. Splices are permissible but the quantity of
splices shall be held to a minimum. Splices in control
wiring shall be made with pressure connectors and wrap-cap
insulators. Splices in power wiring (including motor leads)
shall be made with compression or bolted-type connectors

V and a minimum of two overlapping layers of insulating tape.
Where wires make connections to terminal boards, fork-tongue

n connectors shall be used to connect the wires to the boards
L, unless the boards are equipped with compression-type con-

nectors.
n CHICAGO BRIDGE & IRON COMPANY

U
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r-1 13.6 Identification
u

Wiring in motor control centers, instrument panels, and
n other control cabinets shall be done in a neat and orderly

manner with wires properly grouped, laced, supported and
identified. All control circuit wiring shall be identified

F" at each end and in junction boxes with cloth wire markers.
Identification shall strictly correspond to that used on

the contract drawings.
r~

L, 14.0 ARMORED OR METAL SHEATH CABLE

r, Armored or metal sheath cable may be used as an alternate to the
conduit and wire system. All armored or metal sheath cable shall

L' be fabricated and installed to meet NEC requirements.

n 14.1 Materials

All armored or metal sheath cable shall be NEC approved
r~ for use in each area classification. Cable type ALS, MI,

MC, SE, USE and OF are approved and may be used as follows;

r. (a) In Class I Division 1 areas - Type MI cable

(b) In Class I Division 2 areas - Type MI, MC & ALS.

(c) In non-hazardous areas - Type MI, MC, ALS, SE,
r' USE and UF.

14.2 Installation
r 

Armored or metal sheath cable may be installed underground
or overhead as required. Cable runs on pipe racks, struc-

r -) tural supports or on building structural shall be supported

u with metal trays or ducts. In protected areas, such as
against building or tunnel walls and ceilings, armored or
metal sheath cable may be supported by brackets or straps
attached to the walls or to cable supports. Underground
cable for direct burial shall be protected from corrosion
by a PVC coating or other suitable corrosion-resistant

r, material. Cable connections into equipment or boxes shall
be made with glands. and/or seals suitable for area classi-
fication.

r 1.

CHICAGO BRIDGE & IRON COMPANY
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`J 1.0 SCOPE

r-1 The purpose of this specification is to set forth, in general, the electrical
u design and installation standards of Chicago Bridge and Iron Ccupany for

foundation heating for single and double wall refrigerated storage tanks.
n

To maintain the storage tank foundation tenperature at a value above freezing
(+32 F), CB&I shall design, furnish and install a eorrplete electrical heating

r~ system including heating cables in conduit, controls in conduit, power feeder,
starter-, and controlling instruments.

Since these facilities are generally custom designed and built, it should be
r understood that there may be sections of this general specification that will
L, not apply specifically to a certain project and/or special requirements

(customer or otherwise) that are not specifically mentioned herein. In any

n case, however, an attempt will be made to list exceptions on an individual

L, 
proposal basis by addendum to this specification.

I1 2.0 CODES AND STANDARDS
u

Applicable portions of the latest revisions of the following codes and
standards shall serve as the minimum requirements throughout the electrical
design and installation of the foundation heating system:

~I (a) National Electric code (NFPA No. 70)
(b) National Board of Fire Underwriters
(c) National Electric Safety Code
(d) American Petroleum Institute Standard No. W-500

rl (e) Agricultural Ann onia Institute Standards for the
Storage and Handling of Anhydrous Ammonia

(f) All state and local rules, regulations and codes
r- I

in the event of conflict between any of the above codes, the more rigid
shall apply.

u 3.0 AREA CLASSIFICATION

The storage tank area is classified in accordance with the following:
(a) National Electric Code (NFPA-70)

1. Article 500 - "Hazardous locations"
2. Article 501 - "Class 1 installations"

( 3. Article 515 - "Bulk Storage Plants"

(b) American Gas Association Inc. Publication "Classification of
Gas Utility Areas for Electrical Installations" (AGA #X-50765)

ri

U

C-111CAGO BRIDGE: & IRON COMPANY
fl
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3.0 AFBA a ASAKFICATION (Cant' d. )

n Classifications of tank area is as follows:

(a) For LPG & LNG Storage Tanks - Class 1- Group D - Division 2
n (b) For Anhydrous Amronia Storage Tanks - Non hazardous

4.0 DESIGN
f 4.1
u General: Heat will be provided to the storage tank bottan electrically,

using type XHHW, 600 volt insulated wire. Heating system will be connected
n as a 3-phase "Wye", 480 volts line to line, and installed in rigid conduit.
V

4.1.1 Quantity of such loops, sizes and lengths of conduits and cables,

M conduit centerline spacing, and quantity of heat supplied shall depend
upon storage tank size and quantity and type of the load bearing insulation.

4.1.2 Since the system furnishes uniform heat distribution, no provision
for modified zone heating or special heat regulation is required. The
system shall be designed for strictly "On-Off" operation.

f~ 4.1.3 Power at 480 volt, 3 phase, 60 cycle shall be required at the ringwall
at one point only. This power shall be switched by a 480 volt, 3 phase com-
bination magnetic starter which, in turn, shall be operated automatically
by the control system. The starter shall be located in the motor control
center.

L,

4.2 Conduit Layout: Conduits for both heating and control shall be
installed under the load-bearing insulation.

u

4.2.1 Geometric configuration of the heating conduits shall be parallel
r~ chord type with spacing between conduits held to a maximum of 36". Where

these conduits penetrate the ringwall, such penetrations shall be made radially
J̀ and connected to a type FSAA conduit junction box encased within the concrete

ringwall.

V 4.2.2 Geometric configuration of the control conduits shall also be parallel
chord type. These conduits will be installed parallel to the heating cable
eondutis and extend the entire length of the chord. A "1" 0 Dia-P.V.C. pipe

u (2 ft. long) shall be installed between the chord and the last conduit length
(approx. 10 ft. from outer ringwall). This length of P.V.C. pipe acts as
an insulator to reduce ambient temperature effects.

Five equally spaced "1" J9 diameter control conduits shall be provided.

u

M

(-1 (:IIICACO $RIDGF. & IRON COMPANY
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4.2.2 (Continued)

Control conduits shall be installed 2-1/2" lawyer than heating cable
conduits within the sand bed.

Type FSCA conduit junction boxes shall be used with interconnecting
conduits between junction boxes on the ringwall periphery.

4.2.3 Conduit and conduit fittings for both heating and control shall be
rigid galvanized steel or rigid aluminum.

4.3 Control: The heating system shall be controlled by Fenwall Series 536
temperature control and Series 580 mul.tipoint indicator. Control conduits
contain themistor type probes that produce a large and .rapid signal change
with a very small temperature change.

4.3.1 The lowest temperature of the five temperature sensing points controls
the "On-Off" operation of the heating system.

4.3.2 One thermistor probe shall be located in each of the control conduits.
A rotary selector switch on the temperature indicator provides a means of
monitoring each individual thermistor probe.

5.0 INSTALLATION

5.1 Conduit: Conduit requiring cutting shall be sawed square, reamed inside
to remove all burrs, and threaded with a minimum of five full threads. No
"running threads" or split couplings shall be used. Conduit couplings shall
be made watertight. All conduit connections shall be made up tight to insure
good mechanical and electrical connections. Elbows and bends (1" and below)
may be formed with hand bender. In any case, all field bends shall be free
from flat surfaces and kinks to the extent that the full inside cross sectional
area is maintained over the full length of the bend. All ends of conduits
which are left open after installation shall be plugged or capped until the
heating cables are installed. Such conduits shall be thoroughly swabbed out
to remove any accumulated debris or moisture prior to installing the cables.

CHICAGO Buu)r , & IRON COMPANY
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M

u

5.2 Heating Cables: Cables shall be installed in conduit using equipment
i, designed for cable pulling. Cable lubricant and pulling equipment as

recam ended by the cable manufacturer shall be employed. All conductors
shall be continuous fran box to box with no splices or sections of repaired

n insulation pulled into any conduit. Splices are permissible Li the boxes
but the quantity of splices shall be held to a minimum. Splices shall

J̀ be made with crimp-type two way connectors, covered with glass cloth tape,
-~ and painted with Glyptal or equal. Each cable in each junction box where

a splice occurs shall be permanently identified with Brady wire markers
or equal.

n 5.3 Tests: Each cable shall be tested for short circuits, improper
grounds and insulation resistance using an approved "Hegger". Loop lengths
shall have relatively equal resistances to assure balanced three-phase load.

n Resistance of each continuous loop length shall be measured with an
ohmeter and recorded.

1

LJ

n
i
u

n

u

r-I

V

F7

L,

r~

I- 
(:IIICAGO BRIDGF Oc 1UON COMPANY

~•



<D
n

0



h

r

0
Z

REMARKS

s g g 4 
0

~) 0 

C

ol 
q fit

s = . ,
;V g Y r 0 rn o
g 4 1 p 0

g$ m F p
- o

t

~p 11

12 R,~S C~. ~PFROX ~~•S ~ ~ 0 i~—Z

J0~

-- ------- -- -- -- 0r
r-

i

~ 0

~ Z
PLO

~ I

zm u►
FFO
fz

OIL



y _ I _ Pte- "`i F-1
DRUM RECEIVER PRODUCT HEATER BOK.ER FLARE STACK

C IRCULATING PUMP

r ~

J

5» P
UNLOADI!

ARM

E- 2 C-1 4 C•2 E - I

AIR COOLER REFRIGERAjION COMPRESSORS ECONGn/IIZER

4 CONDENM.EII 1. +O 7. H.,D,t '. .:.AFACITY)

i .^ O 
pC106E 8 1pOp C~ 9 r r:'

zp 4 i 
MIN ARY P I -

i W i PROPLSED STORAGE FAuuTY
$70RAGE TANK PAOOIJGT Pumps ti0 „

717075

K r wv~a r



m

i

'9
x '
0

,J

r 1 LL

N N

Iri a
,9al 6% m

#011)
V
0 o

m %9 X00

AC woes a

m mini4Im
x

(j)on

x~~
J x 3 h

9
(p 152-a, u

N

~ x Q~ ~aJu-
_

N

z I
01
0) 00

61 0 x 0

0--~_
N U — rfl Q N ~[ Ind

cr
o w

~~~~~~
QLL0
 ~

m

D in
~Qi~►x~l~,~'x 
U-6)

Lk

0N 0 C)kp

o~
~

V

OAW..~~~v UN ~~-~u~~..
"hH~' awn

V I ~

m on m m m m to m

J J<LaWr 
Job

t9

X~ 
Dd 

~ao

~f- zA
WaW

~~ 7ca W~
W
pl
. w_ =

r' $
w

o~
o°Pa  7 zO at 0.Q? a
f 0lWWW v- W Di

p.0 P a a

;oo ..2 sai~y _.. W 210

I w F- in 2 ,9p :0) _z

Q '7 r. L '
s

I w J Q N J

Wof 3 W, .4Ct(~ Oa9
7W 777//r V.V&WN2

L-£

LL .1C I

1:07
Q
~ U)0

Z~Nu~

Ih In
A&

CID
0

0 J
ZI
~NI

A~ W ~•

u
W
a

A
Q

o ~
~

F
2

J

U ~A OM O o101 Lis aw
s
EI

.4

k 
0-1--

N

a
~I

W
> O

P
WJ

~

LON

CID 
Q

~ AII

A

~© _
z

7 N.j~o
W

H

x

co

+a'

a

MAD
-

A
Q
Ol

N ~~m

O r

i5-,'b 6;bZ -s;s~e 8o,-9z<s11-,8~~ 9-91~C•9m~z

b

~:+#f.:'0?'+~"". p. ,~:~,.; K. a . ~ ~~. .. :~''".?ra!;,: j.Y, :LY'~n 7+~~~V' " :s~.5~"I; %: r~ •,P: '1 ~: '~.' ~' , - ~



QAD. = B3-q'

FULL PEt-1ETRATION

Cp

"L\

1 G AROUND

/ HANDPASS

85-6

SECTION TH2U SHELL

4_5 ~ w --OUTSIDE

VERTICAL JOINT

®O 10 I I

L 55 OUTSIDE.

VERTICAL JOINT UO

Go'

VEP-TICAL JOINT

16 -S i~ VERS, = 3s~

'zADiI~L JCIKJT (l00% X-P-AY)

PR,G ON t 
op ALL SHELL T-!~- _ SS

SHELL FtATE-

{a2C -Iro-%2 otJ RAD.=io8'-G4_

rt WRIC rc.
S e f c R 1► T I O N OT..Tmlk P Spec. WT.

15 3- I 99 x 1.39 X 33 6 3. I d

c.- F2 loo x 1.39 x 33'-7 )

IS 3-2 1299x11 K 33 ro

E2 107 XI.OBG x 33 G?A

(r- F TL 108 x I.o86 x33'-7 s)
Ifo 3 - 4 5?- 1o7' K .975 x 33 Gil

CCF -W- 1083 x .9-15  x33 -7
16 3- 5 I~ 1073g x .864 x 33 6

(CF T2 1088 < -8G4x 33'-i )
IG 3 G F2 S9 x x

(r-F F2 991,x x 33'- TZ )

IG 3- 7 R- 99 x GSO x 33 6 9

(cF 12 992 x , G 5 0 K 33'-72)
I6 '5- 8 1~✓ 99 x .548 x, 33 6

(CF M 99ix .548 x 33'-72)

iG 3 - 9 12 99 x .44G x 33 i022

(oF N2 99' x .44GY, 33'-7 )

i ro 3 10 i2 99 K x 33 ro s

(CF F2 99Zx a~ x

1(0 3 I I 1£ 99 K i 6 x 33 ro a2

(CF 1299 xi x 33--7
1(o 3- 12 98 x I" x 33 ro

100x I ' x 33 - 7
2 3-id VP- 99x1.39x 16 9

(CzP f£ 100-- 1.39 x 33'?

2 'S - 2a. Il?.99K I x IG a3Z
(oz It Ioo x 11t x 5a'- -7j

32 3-l3 P- SK,c► C  3-14 ) 3.Id

32 3-A, coA-ApiZE5S101J BAR ̂ SSY.

3 -14 32 12 SK x I' C6 I'2: 97 x 1 x 33 51 3-1 d

(C4 ouLYY F FE. GSA x 1 i K 1 G 10'

3 - IS 32 12. S x4 x (ROLL) FIN. IG Sa 2.1

(Csz— w- 100 x'l- x IroL10

4
0(

DETAIL 15
u°t

I$

81 LLED OKI

MOT ES
I. SWOP MAP-K,4 P—QTS 01,1 OUTS, 11'-2g F12-OM

EAIDS OF SHELL VS.
2. 5EE S.S. *' I FOi; COMPLETE MAT'L. Sp EC.
3_ ALL V EF-T- JOINTS 11.3 iZit 1GS I 7HS2U 10 A?-F-

ro
e,E

TO PBE 100 % X-RAYED.
ALL, \4E?-T. TO GIRTH INTERSECTIONS IN 'RIMG4

1 -TN1ZU 10 INCLUDING 10 TO 11 RING GIKTH
JOluT AFF- TO SE X-V-A:CE'D Foe A Ih1N.
DISTANCE OF 3" E-AIC- I SIDE of THE
INTE.2SEGT10N, THE -ZEMAlMX>?R! CAF T"F-
VE1;T. Fr GIRTH JOIUT'S To $E SPOT -A-2AYE-D
PER A.? 1. Co20, EX.GEP-( $OTTONA TO SHELL

JOIN WHIGH 15 To $E -YE pEUET~A1aT
INSPECTED OVEZ E"T1R.'✓ LENGTH-

4. NAA1-lUAL. WELDS A2E. TO $E g0I 8 C-1.
5. SHOP LEAVE IZ' UIJWELDSD LF EACH ENS OF

COMPRESSIOI..I RING ScGKAENT. FIELD COMPLETE
Ti4E WELD.

FOIZ ONE TAN~G ONE 'Req,D.

.:'

11..1KIEms. SHELL

` 1-71'4> PP-OPANE TANv-
PET KbLAW E. 11J C.

ruacNp 2 o V t 7J E tl C E, 1Z~NrTE.~-r No.
oRAwN ~C__m swn=6-1-71 7 

I O 7 6
'r? cnECREG Er oArE ."Y

OWG NO. EEV
'':.~~`~~.v ENGINEERING GOORgNAf011 ~ O

mN oR•wiRc is ixE rwroen or rn aic.co ER~ocE ~ ~Ra wrnvn rRE iE m R InEDi ~ i ~ _ @ ~ S au.:R cawEcnce na ,.~ ruroRN.ra o. ~. n ns a:uue neosE ~ ira eevRRr.



. - bF /S-•O ~94WRy

/00 0' /00-0" ~S-o 
//S 0 FIELDS POINT DRIVE

0

ON 
"

N

~~o

o

o
~.

D
p

n

n
o 'o

I---~~~~ m

A
[~1
1D.

0 T
g

to
AIvi 

rn
0

2
w
 AAA

;

8 0r 
A

x

v
~

(m
N

s ~

s:o..

W
0

p
O

N ~
C

rzpY 31
e IA

q ~ N

e
a

^ J
,IUII J/—

{

a z
C R

D.
N

m~

0 0 0
A D

Z

I ~ O

I

m

O D

Az

x
m
s
n

r

m
Y

er G (iooP,p locATfo~ aF Iawe
MIF SJo- STA r1eF1
er

'N,KE/J ~90/✓fJ

o~1E 7l

1
er

GENEf7A/~ ,
coo ~

wEnsows FFMARKe

l'.:s::,,.:
n

'I I~a;~• f

200

a to mj 4 
mo
o. 

D

n A Z 5 m

m O D

>?< 
r A 

m d40=/O/•c - ~ rZ
`•. - m -u " o

11h -7 
O 

nro
'0 p

ob zN

arhi 
 
;x.7 r -

~
P R"v1

No,Q7H,



NOTES. ® 'L v
/. FOR F~FNCE aETF7/LS REFER TO-GB;-`I FENCE - o~ ~

0

Iu t,

emp 
v

~ fIYORANT. C _

P[ Il

N

CONC.4E7E. Nfr/t ~SET~.

i

r COypAy 't 
~r~,

PROV/OEwGE..~_.RNOOE. lSL.'7N~. ~"ii

wRQWEKs No CONTRACT NO. `

ouwN NY RAWLt ~ 

` 

+_ .

jL 

O ~~

OACR¢O¢Y2AN OATE,SrLZS~~/ 

~M~M. ~J
NGINff0.1N0 COORDINATOR 

GwG NO.3oQ- ~" ̀

I owA c 1s rNs rwDlarr or rNc cxlcwo Rn1zc • 1NNw1 ceurNn Ax a r¢ 
.
s¢

w eoMNernen w1rN rx¢ I¢nroRNAxes ar WORN sY rxe aleAno RR1oa¢ s'iRaN wNiAxr.
ION IN WNOL¢ OR IN rART 1011 AMY OixtR IURIvit IS OIIR11elY I0RR100d.



r,
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r~ OGS 4-6471`.

u

ri CHICAGO BRIDGE & IRON COMPANY
WELDING PROCEDURE SPECIFICATIONS

Li CONTRACT 71-209 .

rid ^

_
Double Wall Liquid Propane Tank
Storage and Terminal Facilities

Petrolane, Inc.
Providence, Rhode Island

(OUTER TANK)

u

n PART I GENERAL

-' 1. PROCESS:

n' The welding shall be accomplished by the Shielded Metal Arc
and Submerged Arc Processes.

'n 2. BASE METAL, FILLER'METAL AND WELDING SPECIFICATION NUMBERS:
i

The base metal and filler metal shall be in accordance with the
Table.

CB&I Specification
Base Metal Filler Metal Number

n

SA283 Gr..0 Together E6010 198
(ASME p-1) E6012 1142

n Linde 29 w/GR80 Flux 876

SA131 Gr. B Together E6010 198
(ASME p-1) E6012 1142

SA36 Together E6010 198
(ASME p-1)

n

L, 3. POSITION:

The welding shall be performed in the Vertical, Horizontal,
Overhead, and Downflat positions.

4. PREPARATION OF BASE METAL:vi

The edges or surfaces of parts to be joined by welding shall be
prepared by chipping, grinding, shearing, flame burning, and/or

r' arc-gouging.

S. WELDING TECHNIQUE AND CURRENT:
r^.

The welding.technique such as electrode sizes, mean voltages,
currents, etc., shall be substantially as shown on the
attached, sketches and data sheets.r,

TENTATIVE-REVIEW REQUIRED
r-

u



(OUTER TANK)

Page 2
-~ Conf..ract '71-2Q75/76

OGS 4-6-71'

6. CLEANING AND DEFECTS:

All slag or flux remaining on any bead of welding shall be
removed before depositing the next successive bead of
welding. Any defects that appear 6n any bead of welding

shall be removed by chipping, grinding or arc gouging before
depositing the next successive bead of welding.

7. PEENING:

in general, light peening shall be used as an aid to cleaning
the weld beads.

8. TREATMENT OF BACKSIDE OF WELDING GROOVE:

None -required.

9. PREHEAT:

None required.

10. POST WELD HEAT TREATMENT:

None required.

11. INSPECTION OF WELDS:

Inspection of welds shall be in accordance with special
instructions issued by the Engineering Department of Chicago
Bridge & Iron Company.

TENTATIVE•REVIEW REQUIRED
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u CONTRACT 7 299V-7.6
CHICAGO BRIDGE AND IRON COMPANY

rr RECORD OF YIELDING PROCEDURE QUALIFICATION SPECIFICATION
TO A.S.M.@. SECTION IX LATEST EDITION

u 

F-1 PART II ESSENTIAL VARIABLES
LJ

SPECIFICATION NO. 198

rIWELDING PROCESS Shielded Metal Arc
i

U

­

MATERIAL SPECIFICATION A283-C

nASME P.NO. 1 TO ASME P.NO. 1

,„THICKNESS (IF PIPE, DIA. AND WALL THICK.) 3/8

THICKNESS RANGE THIS TEST QUALIFIES 3/1611 -to 3/4"

r~FILLER METAL GROUP NO. F 3

DATE September 6, 1960

MANUAL OR MACHINE Manual

FLUX OR ATMOSPHERE
FLUX TRADE NAME OR COMPOSITION

INERT GAS COMPOSITION

TRADE NAME FLOW RATE

IS BACKING STRIP USED? NO

MELD METAL ANALYSIS NO. A 1 PREHEAT TEMPERATURE RANGE None

r-,4STb{ SPECIFICATION N0. A233 (SPA5.1) POSTHEATTREATMENT None

WELDING PROCEDURE Overhead

SINGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE & Down

WELDING TECHNIQUE (FOR INFORMATION ONLY)

ELECTRODE E6010 FILLER WIRE DIAMETER 5/32", 3/1,"' --

r ­TYPE

/16

r,TYPE OF BACKING None WELDING CURRENT D.C. Reverse Polarit

L__; ONSULT PART III NON-ESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.

r--

u

L

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL ULTIMATE UNIT CHARACTER OF FAILURE

WIDTH THICKNESS LOAD,LB. STRESS, PSI AND LOCATION

OD-1 0.740 0.328 0.2426 16,220 66,860 Ductile in Plate

OD-2 0.709 0.296 0.2098 13,660 65,110 Ductile in Plate

TYPE I RESULT

4 Side Bends I O.K.

GUIDED BEND TEST

TYPE RESULT

n

WELDER'S NAME Charles Neap SOCIAL SECURITY N0. 336-07-8359 WELDER'S SYMBOL
YWHOBY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

ri

IE CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
-̀ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

SIGNED CHICAGO BRIDGE & IRON COMPANY DATE Sept. 6, 1960
IMANUFACTURQR I

1J~ABORATORY TEST NO. 198 BY ~.t ~..t t John Buzek

u
EMARKS: `

I
i
LA

ri

WL 200 REV 4•66 /A1FF A,t~RA A.~TS11r~.,,.1?te.tciTte+it'r r+ze~,rrrr eaxe,



n '
f ' J CONTRACT 71"207W76

CHICAGO BRIDGE AND IRON COMPANY
RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION

rl TO A.S.M.E. SECTION IX LATEST EDITION

u

~-~ PART 11 ESSENTIAL VARIABLES

SPECIFICATION NO. 19a

FWELDING PROCESS Shielded-Metal Arc

LyIATERIAL SPECIFICATION A283 Gr-C

ASME P•NO. 1 TO ASME P•NO. 1

THICKNESS (IF PIPE, DIA. AND WALL THICK.) 3/8 ~f

`tHICKNESS RANGE THIS TEST QUALIFIES 3/16'1 to 3A

rfILLER METAL GROUP NO. F 3

LjELD METAL ANALYSIS NO. A 1

ASTM SPECIFICATION NO. A233 (SFA5.1)
n

DATE September 61 1960

MANUAL OR MACHINE Manual

FLUX OR ATMOSPHERE

FLUX TRADE NAME OR COMPOSITION

INERT GAS COMPOSITION

TRADE NAME FLOW RATE

15 BACKING STRIP USED? No

PREHEAT TEMPERATURE RANGE None

POSTHEAT TREATMENT None

WELDING PROCEDURE

L.'INGLE OR MULTIPLE PASS, Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Horizontal

rl WELDING TECHNIQUE (FOR INFORMATION ONLY)

~I_ECTPODE _ E6010 FILLER WIRE DIAMETER 5/32", 3/16" _

TYPE OF BACKING None WELDINGCURRENT D.C. Reverse. Polarity

:ONSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.
u

r)
TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL ULTIMATE UNIT CHARACTER OF FAILURE

WIDTH THICKNESS LOAD,LB. STRESS, PSI AND LOCATION

H-1 0.725 0.345 0.2501 17,730 70,890 Ductile in Plate

H-2 0.775 0.323 0.2503 18,020 71,990 Ductile in Plate

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

J 4 Side Bends O.K.

r,ELDER'SNAME Charles Neal SOCIAL SECURITY NO. 336-07-8359 WELDER'S SYMBOL
L-NOBY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
JCCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF ,THE ASME CODE.

SIGNED CHICAGO BRIDGE & IRON COMPANY DATE Sept. 6, 1960
(MANUFACTURERS) 

/
LABORATORY TEST NO. 198 BY 

/ 
~l~, ,. •t^ I t~f. John Buzek

RMARKS: `~ ✓J

t

r

~L 200 REV 4.68 TENTATIVE-REVIEW REQUIRED j
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. . •~ _ --J' CONTRACT 72--2075/7&
`J CHICAGO BRIDGE AND IRON COMPANY

RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION
n 

TO A.S.M.,fi, SECTION IX LATEST EDITION

u

PART It ESSENTIAL VARIABLES

SPECIFICATION N0. 198 DATE September 6, 1960

r-WELDING PROCESS Shielded Metal Arc MANUAL OR MACHINE Manual

,-MATERIAL SPECIFICATION A283-C FLUX OR ATMOSPHERE

ASME P.NO. L TO ASME P-NO, 1 f LUX TRADE NAME OR COMPOSITION
r 
THICKNESS (IF PIPE, DIA. AND WALL THICK.) 

3-/8'1
INERT GAS COMPOSITION

THICKNESS RANGE THIS TEST QUALIFIES 3/16" t0 3/4 ° TRADE NAME FLOW RATE

BILLER METAL GROUP NO. F 3 IS BACKING STRIP USED? No

,yELD METAL AN NO. A 1 PREHEAT TEMPERATURE RANGE 
None

ASTM SPECIFICATION NO. A233 (SFA5.1) POSTHEAT TREATMENT None

r' WELDING PROCEDURE
JINGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Vertical

n WELDING TECHNIQUE (FOR INFORMATION ONLY)

L~LECTRODE E6010 FILLER WIRE DIAMETER 3/16", 5/32"

TYPE OF BACKING None WELDING CURRENT D.C. Reverse Polarity
C - 1 '
,ONSULT PART 111 NON-ESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL

LOAD,LB.

ULTIMATE UNIT
STRESS, PSI

CHARACTER OF FAILURE
AND LOCATIONWIDTH THICKNESS

V-1 0.751 0.322 0.2418 16,300 67,410 Ductile in Plate

V-2 0.717 0.328 0.2351 15,760 67,040 Ductile in Plate

U GUIDED BEND TEST

TYPE RESULT TYPE RESULT

4 Side Bends O.K.

r 'ELDER'SNAME Charles Neal SOCIAL SECURITY NO. 336-07-8359 WELDER'S SYMBOL
L,,~IiOBY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

r,7E CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
,CCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE,

r-' . SIGNED CHICAGO BRIDGE & IRON COMPANY DATE Sept. 6, 1960
(MANUPACTU 

~ 
R8)

LABORATORY TEST NO. 198 BY ~~ ' ~N John Buzek

EMARK S: 
I

4 ~

"1

ri

~►. 260 Rev 4.06 TENTATIVE-REVIEW REQUIRED
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LJ
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HORIZONTAL

r~

U

(~ 1

l~ M

n

VERTICAL

CHICAGO BRIDGE AND IRON COMPANY
WELDING PROCEDURE SPECIFICATION
TO A.S.M.L. SECTION IX LATEST EDITION

PART III NONESSENTIAL VARIABLES

4

u ~ ?r~

LJ

n OVERHEAD & DOWN

ri

LJ

r)

V

$PeciRcation No. 198
)atr i Sept. 6, 1960
,L ~l

PAGE .~
CONTRACT 7 2-076-77"61-2- 75-%761-

LAYERLAYER WIRE ' .Rate
NUMBER SIZE 

AMPS 
C?C 11

1,2,4,5 3/16 155-205 68-78

3,6 3/16, 140-190 73-83

LAYER
NUMBER

WIRE
SIZE AMPS

•O.Rate

1 5/32 130-170 50-60

2.3 3/16 150-200 70-80

4 --5L3.2. .130--170 50- 0

.516 3/16 150-200 70-80

LAYER
NUMBER

WIREate

SIZE AMPS 1 .1

1 5/32 -130-170 50-6Q

2 3/16 150-200 70-80

3 -5/32 150-170 0-

4 3/16 150-200 70-80

TENTATIVEZRRVIEW REQUIRED

CHICAGO BRIDGE & IRON COMPANY

BY '...~~/_ y; r ̀  John Buzek
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~-' CONTRACT 71-2075/76
J̀ CHICAGO BRIDGE AND IRON COMPANY

RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION
TO A.S.M.E. SECTION IX LATEST EDITION '

u •

PART II ESSENTIAL VARIABLES

SPECIFICATION N0. 
1142 

DATE May 29, 1970

WnDING PROCESS Shielded Metal Arc MANUAL.OR MACHINE Manual

M"ERIAL SPECIFICATION A283 C to 283C FLUX OR ATMOSPHERE

Ap f P•NO. Pl TO ASME P•NO. _ Pl FLUX TRADE NAME OR COMPOSITION

TLZ~KNESS (IF PIPE, D A. AND WALL THICK.) 3lS ~~ INERT GAS COMPOSITION

THICKNESS RANGE THIS TEST QUALIFIES 3/16 to 3/4" TRADE NAME - FLOW RATE

FrLER METAL GROUP NO. F 2 IS BACKING STRIP USED? NO

WI-JD METAL ANALYSIS NO. A 1 PREHEAI~TEMPERATURE RANGE None

ASTM SPECIFICATION NO A233 (SFA5.1) POSTHEAT TREATMENT None
ri

WELDING PROCEDURE

SINGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Downflat

r' WELDING TECHNIQUE (FOR INFORMATION ONLY)

E4CTR^DE 6012 FILLER WIRE DIAMETER 7/32

TgE OF BACKING None. WELDING CURRENT D.0 . Straight Polarity

C( SULT PART III NONESSENTIAL VARIABLES FOR JOINT DISSENSIONS AND WELDING. CURRENT SETTINGS.

r -I

u

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL

ULTIMATE UNIT CHARACTER OF FAILURE

WIDTH
-
THICKNESS

r~
LOAD,LB. STRESS, PSI AND LOCATION

u

1142-A 1.00" .4" .400 27 F700 69,400 Base Metal

1142-B 1 1.010' 1 .4" .404 1 27,8001 69,000 1 Base Metal

GUIDED BEND TEST _
r~ TYPE RESULT TYPE RESULT

4 Side. 0. K.
n

W( DEWS NAME C. WEStfall SOCIAL SECURITY NO. 316-52-6278 WELDER'S SYMBOL

W4dBY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

n
W( ;ERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AIJD TESTED IN
AL.-dORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

n 
SIGNED CHICAGO BRIDGE & IRON COMPANY DATE 6-29-70 _^

U (MANUFACTURERS)

LABORATORY TEST N0.. 243 C BY~
r_l

RI ARKS: Tested by J. G. 'Si1VeSter and ASSOC.
i~

-;H.00 .Qo RFV 4-R6 TENTATIVEdPREVIEW REQUIRED



1

CHICAGO BRIDGE AND IRON COMPANY
WELDING PROCEDURE SPECIFICATION

TO A.S.M.E. SECTION IX LATEST EDITION

PART III NON-ESSENTIAL VARIABLES

PAGE 8
CONTRACT 71_2.075/76

LAYER
NUMBER

WIRE
SIZE

AMPS. VOLTS

1 3/16 " 00-210 20-22

2 & 3 3/16 110 222-240 20-22

B.O.Rate
Sec 12

LAYER
NUMBER

WIRE
SIZE AMPS VOLTS

40-45 ALL 1/4"0 250-.350 24-26

I LAYER 
NUMBER SIRE AMPS VOLTS I

`a

TENTATIVE•REVIEW REQUIRED

Specification No. _.1142 CHICAGO BRIDGE & IRON COMPANY

D ° 5/29/70 By
Wit toy



CHICAGO BRIDGE AND IRON COMPANY
WELDING PROCEDURE SPECIFICATION
TO A.S.M.E. SECTION IX LATEST EDITION

u

PART III NON-ESSENTIAL VARIABLES

L,

i

f y ~

v

BUTT WELD
ri
~U

rl

n LAP WELD

n

n

v

r

Li

PAGE 9

CONTRACT 71-2875/0

B•0. R$ C LAYER
NUMBER

WIRE
SIZE

AMPS VOLTS

40-45 ALL 7 32"~ 230-300 24-26

B.O.Rate
11

LAYER
NUMBER

WIRE
SIZE AMPS VOLTS

40-45 ALL 1/4"~ 250-350 .24-26

LAYER WIRE 
AMPS VOLTSNUMBER 512E

TENTAT,TV~,E17Wi REC~U~R

apel dication No. 1142 CHICAGO BRIDGE & IRON OMPANY

)ot,~ 5/29/70. 
By y.

L



C 1 ' CONTRACT 71-2075/76

CHICAGO BKIDGE'AND IRON COMPANY -
RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATIJN

r~ TO A.S.M.E. SECTION IX LATEST EDITION

v

~I PART II ESSENTIAL VARIABLES

1JECIFICATION NO. 875
WELDING PROCESS. Submerged Metal Arc

4TERIAL SPECIFICATION. A285 to A285

ASME P•NO. 1 TO ASME P•NO. _

r~iICKNESS (IF PIPE, DIA. AND WALL THICK.) — 3/411

,-AICKt+ESS RANGE THIS TEST QUALIFIES 3/16 ° ''~O 1"2"

FILLER METAL GROUP NO. F b
r'

__LD METAL ANALYSIS NO. A _ 1

``' A558 (SFAS 1)

DATE October 4, 1968 _

MANUAL OR MACHINE Machine

FLUX OR ATMOSPHERE

FLUX TRADE NAME OR COMPOSITION Linde Grade 80

INERT GAS COMPOSITION

TRADE NAME - FLOW RATE

IS BACKING STRIP USED? - No

PREHEAT TEMPERATURE RANGE None

ASTM SPECIFICATION NO. POSTHEAT TREATMENT None

r-' WELDING PROCEDURE

~_,46LE OR MULTIPLE PASS Multiple _SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Horizontal

r'
WELDING TECHNIQUE (FOR INFORMATION ONLY)

ECTRODE Linde. #29 FILLER WIRE DIAMETER 3/32"0, 1/8"0 ~_--
u

TYPE OF BACKING None WELDING CURRENT D.C. Reversed Polarity_
t INSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.

ri

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

`-'
SPECIMEN NO.

DIMENSIONS
AREA

ULTIMATE
TO1AL

LOAD,LB.

ULTIMATE UNIT
STRESS, PSI

CHARACTER OF FAILURE
AND LOCATIONWIDTH THICKNESS

L, 585-H-1 .696 1.500 1.044 67,700 68,846 Ductile in plate

FI 585-H-2 .695 1.501 1.043 66,800 64,046 Ductile in plate

GUIDED BEND TEST

'LDER'S NAME W • R. Vincent SOCIAL_ SECURITY NO, 334-12-0340 WELDER'S SYMBOL ____...
V _OBY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

r-)CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
1, CORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE,
u

ri

LABORATORY TEST NO.

R"_ {ARK 5:

SIGNED CHICAGO BRIDGE & IRON COMPANY DATE 10-8-68
/ ANUFA RER 1

By a,~ et 

46,4

Alan L. Dahlbe

I SOD REV 4.66

TENTATIVE-,REVIEW REQUIRED



CHICAGO BRIDGE AND IRON COMPANY.
MELDING PROCEDURE SPECIFICATION

TO A.S.M.G. SECTION IX LATEST EDITION

PART III MON•ESSENTIAL VARIABL95
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SPocificotion No. 876

D" October 8, 1968
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CONTRACT 71-2075L76-

Travel
,I, PM

LAYERVY:P
AMPS

NUMBE43/32y-400-440

SIz VOL IS

18-22 1,2 26-28

25-30 3,4 3/.32" 360-400 26-28

Travel

25-40w~µAl1'

LAYER
NUMBER 131 Z

-3/32"Q

AMPS

400-500,

VOLTS

26-28

Travel
IPM NUMBER 811V AMPS VOLTS

28-32 3 .3/32" 400-500 26-28
16-20
8-3

2
4 90-600 26-2.9.j

38-42 5 3/32"~ 320-400 24-20

38-42 6 1/8 "t 320-400 24-28

TENTATIVEeREVIEW REQUIItED

;MOO BRI E IRON COMPANY

By 
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CHICAGO BRIDGE & IRON COMPANY
WELDING PROCEDURE SPECIFICATIONS

CONTRACT 71-2075/76
Double Wall Liquid Propane Tank
Storage and Terminal Facilities

Petrolane, Inc.

Providence, Rhode Island
(INNER TANK)

PART I GENERAL

1. PROCESS:

The welding shall be accomplished by the Shielded Metal Arc
and Submerged Arc Process.

2. BASE METAL, FILLER METAL AND WELDING SPECIFICATION NUMBERS:

The base metal and filler metal shall be in accordance with
the Table.

CB&I Specification
Base Metal Filler Metal Number

SA537B E8018 Cl 744
SA537A

Speedalloy 75 413
SA516 Gr 60 w/Linde 80 flux

SA131 Gr B
SA36
(ASME P-1)

SA537A to
SA240 Type 304 E309 914
(ASME P-1 to P-8)

3. POSITION•

The welding shall be performed in the vertical, Horizontal,
Overhead and Downflat Positions.

4. PREPARATION OF BASE METAL:

The edges or surfaces of parts to be joined by welding shall
be prepared by chipping, grinding, flame burning, shearing,
and/or arc gouging.

TENTATIVE,REVIEW REgUIRED
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Contract r7l--1075/76

(INNER YANK) :. ..~ 
OGS 4--6-71--"';"

5. WELDING TECHNIQUE AND CURRENT:

The welding technique such as electrode sizes, meam voltages.

currents., etc., shall be substantially as shown on the attached
sketches and data sheets.

r~
6. CLEANING. AND DEFECTS:

lJ

F, All slag or flux remaining on any bead of welding shall be
removed before depositing the next successive bead of welding.
Any defects that appear on any bead of welding shall be
removed by chipping, grinding or arc gouging before depositing
the next successive bead of welding.

7. PEEWI NG

In general, light peening shall be used as an aid to cleaning
the weld beads.

L,
8. TREATMENT OF BACKSIDE OF WELDING GROOVE:

When the shielded mental arc process is utilized, in order to
obtain complete fusion the backside of all double butt welded
joints shall be prepared by chipping, grinding, and/or arc
gouging to clean sound metal.

No trcatnunt of the backside of the weld joint is required to
obtain complete fusion when the submerged arc process is used..

9. PREHEAT:

No preheat other than to the extent necessary to drive surface
r~ moisture from the area to be welded is required.

10. POST WELD HEAT TREATMENT:
r~

Norte required.

11. INSPECTION OF WELDS:
r?

Inspection of welds shall be in accordance with special
instructions issued by the Engineering Department of Chicago

r, Bridge & Iron Company.

LJ

v

r7

I
- a

r~

TENTATIVEOREVIEW REQUIRED
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L J• _ 

'wfICAGO BRIDGE 9, 'IRQX, =PAN)r' 
CONTRACT 71-2075/76

RECORD OF MELDING PROCEDURE QUALIFICATION SPECIFICATION

u, TO A.S.M.E. SECTION IX LATEST EDITION

n PART II ESSENTIAL VARIABLES

SPECIFICATION NO. 744-V DATE September 6, 1967

r'ELDING PROCESS Sh i _ 1 dpd Meta 1_ Arc

1ATERIAL SPECIFICATION .. A53.7A
1v' 

1AfSMEP.NO.Similar P-1 TOASMEP.NO.Similar P_-1

4ICKNESS (IF PIPE, DIA. AND WALL THICK.) .970
u

THICKNESS RANGE THIS TEST QUALIFIES ,].875" to 1, 940"

C-ILLER METAL GROUP NO. F 4

i.. FLD METAL ANALYSIS NO. A 3

ASTM SPECIFICATION NO. A316 (SFA5 .5 )
t

MANUAL Manual

PREHEAT TEMPERATURE RANGE None

POSTHEAT TREATMENT None

MELDING PROCEDURE
SINGLE  OR MULTIPLE PASS MUltiBle SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE:;' ~7~ertical

WELDING TECHNIQUE (FOR INFORMATION ONLY)

1cZECTRODE _ E8018 Cl FILLER WIRE DIAMETER

PPE OF BACKING None WELDING CURRENT D. C. Reverse Polarit

)NSULT PART III NON-ESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.

I TEST RESULTS

REDUCED SECTION TENSILE RESULTS

DIMENSIONS ULTIMATE ULTIMATE UNIT CHARACTER OF FAILURE
SPECIMEN NO. AREA TOTAL

LOAD,LB. STRESS, PSI AND LOCATIONWIDTH THICKNESS

u

2 1.439 1.168 94,400 80,821 Plate
r-~

.824 1.439 1 1.185 95,300 1 80,421 Plate

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

U 4 Side Bends All OK
n

LDER'S NAME Marston Wgstfall SOCIAL SECURITY NO. 334-24-1731 WELDER'S SYMBOL _

l 408Y VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

r~
Y CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
f..._.CORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE. ,

r  Signed CHICAGO BRIDGE & IRON CO. ' DATE

LABORATORY TEST NO. 896111 BY 

RF'IARKS:
`J Full Si7P Charpy Mee Notch Tmpa R-aults at -60OF _

H.A.Z. 95, 36,_ 24, ft-lbs.
W, M. 300 34 0,31 ft- lhc.

~,_20X REV 8-67 TENTATIVEcREVIEW REQUIRED
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: CONTRACT 71-2075/76

'tAICRGO E MN531; &^-I1k614 , COMPAL(
r, RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION

v TO A.S.M.E. SECTION IX LATEST EDITION

rl
PART II ESSENTIAL VARIABLES

SPECIFICATION N0. 744-H DATE September 6. 1967

i MELDING PROCESS Shielded Metal Arc MANUAL Manual

MATERIAL SPECIFICATION A, „N. _ PREHEAT TEMPERATURE RANGE None

rASME P.NO. Similar P-~0 ASME P•NO. Similar P-1 POSTHEAT TREATMENT None

—fHICKNESS (IF PIPE, DIA. AND WALL THICK.) .970

THICKNESS RANGE THIS TEST QUALIFIES, .1875"' to 1.940"

f~
ILLER METAL GROUP NO. F 4

WELD METAL ANALYSIS NO. A 3

f_1STM SPECIFICATION NO. &316 (SFA5.5)

WELDING PROCEDURE

SINGLE OR MULTIPLE PASS Mul t i F1Q SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Horizontal—
( I

orizonta?
(I

WELDING TECHNIQUE (FOR INFORMATION ONLY)

ELECTRODE _ _ X8018-C]„̀ _ FILLER WIRE DIAMETER 5/32"16 & 3/16"0

HYPE OF BACKING _ None WELDING CURRENT 1). (I- Reverse  olarity

~-0NSULT PART III NON-ESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.

rr I TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN N0.
DIMENSIONS

AREA
ULTIMATE
TOTAL

LOAD,LB.

ULTIMATE UNIT
STRESS, PSI

CHARACTER OF FAILURE
AND LOCATIONWIDTH THICKNESS

896-B-H-:L .881 1.346 1.185 93,800 79,156 Plate

896-B-H-2 .880 1.339 1 1.178 94 300 180,050 1 1 Plate

r GUIDED BEND TEST

TYPE RESULT TYPE RESULT

4 Side Bends All OK

"iLDER'S NAME _-Marston Westfall SOCIAL SECURITY N0. 334-24-1731 WELDER'S SYMBOL

WHO BY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.
r -

CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

n
Signed CHICAGO BRIDGE & IRON- DATE CO..-  9/6/67 a

_ --- ..__ 

~Î BORATORY TEST NO. 896 BY

I___MARK S:
Fu11 Size Charpy Vee Not-ob Not- Tm app Ranul is Cal -HOOF

j H.A.Z. 21.27.2 -1)22.___
W. M. 740 66, 91 ft-1 hn-

r, -
.I
u .
WL 2OX REV 0.67 1A4Wf)TTTVVT)
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CONTRACT 71-2075/76
`* '
F) RECORD OF W~~T'u oQpRtUIeQ'UIL'IFI~oA~'TI'O'N'IPECIFICATIONl iG

TO A.S,MaB, SECTION IX LATEST EDITION
U

PART II ESSENTIAL VARIABLES

USPECIFICATION N0. 744-011 DATE September 6, 1967

r-'WELDING PROCESS Shielded Metal Arc MANUAL ùal

VIMATERIAL SPECIFICATION VIM--. PREHEAT TEMPERATURE RANGE_NQrie

r,ASME P.NO. similar P-1 TO ASME P•NO. Similar P•-1 POSTHEAT.TREATMENT None

THICKNESS (IF PIPE, DIA. AND WALL THICK.) - 97zc)

uTHICKNESS RANGE THIS TEST QUALIFIES .1875"  t0 1.940

r-i FILLERMETAL GROUP NO. F 4

-;4ELD METAL ANALYSIS NO. A

{ ,ASTM SPECIFICATION NO. A316 (SFA5 .5 )

WELDING PROCEDURE Overhead &Ll
SINGLE OR MULTIPLE PASS MUltigle SINGLE-OR MULTIPLE ARC Single POSITION OF GROOVE • Down

r' WELDING TECHNIQUE (FOR INFORMATION ONLY)

L--LLECTRODE L8018C1 FILLER WIRE DIAMETER 1/810 5/32'10, 3/16110

'̀;YPE OF BACKING None WELDING CURRENT D. C. Reverse Polarity

:ONSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.
u

r-) TEST RESULTS

LJ 
REDUCED SECTION TENSILE RESULTS

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL

LOAD,LB.

ULTIMATE UNIT
STRESS, PSI

CHARACTER OF FAILURE
AND LOCATIONWIDTH THICKNESS

6-OH-1.
)

.828 1.489 1.232 101,300 82,224 Plate

GUIDED BEND TEST

r

u 
'ELDER'S NAME— Ida rgi-nn. WaG1-afll SOCIAL SECURITY NO. WELDER'S SYMBOL
WHO BY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

~ 1
E CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN

'-..CCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE,

rI

u
Signed CHICAGO BR ZDG E & . IRON„ 9/6/67

POLABORATORY TEST NO. AgAZI By e

_MARKS:
Ful l Sizp Char 0 -—__ ~~~~ Notch Tm~,3r~_RS~~1 t~ (Za -60 F

W.M. 77-69, 77 ft-lbs.
Fi A.Z. 93,, 79, 113 ft-lbs.

r~

L 20X REV 8.87
IfA &~A7~1R ~. rte ~•xxre ~xt r..nx~rxtx ~ .. _



L, ICAGO BRIDGE & IRON tOMPAbe
ELDING PROCEDURE SPECIFICATION

r~ TO A.S.M.E. SECTION IX LATEST EDITION

u

n
PART ill NON-ESSENTIAL VARIABLES

Lj

u

M Was#

FV416

4-
L_J

was y
F)

Vertical

r1

LJ

r~

ILI
C

JAI
v

i
Horizontal

n

v

n

~J 
D.F.

n

t~ 0. ti.

lJ

n Overhead and Downflat

n TENTATIVE®REVIEW REQUIRED

'4ecification No. 744 Signed CHICAGO BRIDGE & IRDN -CO.,

fllpto 9/6/67 By V1,ctP1r M. Xarbr,%ugh
.29V REV !•47
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R _ (1 _ Ra i-,~

LAYER
NUMBER

WIRE
SIZE

AMPS

! ' 211

Downhill 1 118"g 120-160 60-65

uphill 2 thru .7 1/8"0 120-160 60-65

wash II
60-65—

F=6104 MM
Both
Sides

LAYER
NUMBER

WIRE
SIZE AMPS

Sec 1-1"
-V'OL'TS-'

jf7rjnC;tzr 9/32
-

"YB 200-300 55-65

II

F3/16"O

I~ 140-200 60-72

D fl Dn4---

LAYER
NUMBER

WIRE
SIZE AMPS

eC12"
-4L ,

O.H. 1 1/8 120-160 60-65

0 ' nde 32 "0 140-200 60-70

II

iinde 3/16"0 200-300 60-70

Ml
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CONTRACT73-207.5176- .

CHICAGO BRIDGE AND IRON COMPANY
RECORD.OF WELDING PROCEDURE QUALIFICATION SPECIFICATION

TO A.S.M.S. SECTION IX LATEST EDITION

EAST II ESSENTIAL VARIABLES
L, ,
SPECIFICATION NO. 413

r'NELDING PROCESS Submerged Arc

-̀MATERIAL SPECIFICATION Char- Pac (N~D Char-Pac (N)

SME P~NO, Similar P- Similar P-10 ASME P,NO. __.._.
THICKNESS (IF PIPE, DIA. AND WALL THICK.) 1/2

THICKNESS RANGE THIS TEST QUALIFIES 316 " to 1"

BILLER METAL GROUP NO. F

DATEAug'zSt 11, 1964

MANUAL ORMACHINE Machine

FLUX OR ATMOSPHERE

FLUX TRADE NAME OR COMPOSITION Linde Grade 80

INERT GAS COMPOSITION -

.TRADE NAME _ Linde FLOW RATE

IS BACKING STRIP USED? No

MELD METAL ANALYSIS NO. A PREHEAT TEMPERATURE RANGE None

,~STM SPECIFICATION NO. POSTHEAT TREATMENT None

WELDING PROCEDURE

SINGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Horizontal

WELDING TECHNIQUE (FOR INFORMATION ONLY)

ELECTRODE Speedalloy 60* FILLER WIRE DIAMETER 7/64

HYPE OF BACKING Done WELDING CURRENT DC, Reverse Volar:Lty

LONSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

DIMENSIONS ULTIMATE ULTIMATE UNIT CHARACTER OF FAILURE 1
SPECIMEN NO. AREA TOTAL

LOAD,LB. STRESS, PSI AND LOCATIONWIDTH THICKNESS

J 413-H-1 1.200 .406 .486 44,100 90,400 i iDuctile in pl.a
Ll
413-H-2 1.197 .406 .486 43,700 90,000 Ductile in pl.atl

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

4 Side Bends OK
i

F-1

ALDER'S NAME 
R. E . Vincent 

SOCIAL SECURITY NO. 334-12-0340WELDER'S SYMBOL
WHO BY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

f~

I CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
) eCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

f- 
SIGNED CHICAGO BRIDGE 8 IRON COMPANY DATE 8-11-64

u IMANUPACT RERS) 
j

BYLABORATORY .TEST N0. 413-H ie,d~ A. N. Randall -

Fi NARKS: *4-23-65)

u _

f~

~,_ -
WI MOT," EfilT L67 Tl L7AfTT7]L'IT
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DOUBLE BEVELL-i

ri

u

Sp,@~ification No. 413

Dq I August 11, 1964
WL OA

CHICAGO BRIDGE AND IRON COMPANY
MELDING PROCEDURE SPECIFICATION

TO A.S.M.E. SECTION IX LATEST EDITION

PART III NON-ESSENTIAL VARIABLES

PAGF I'

CC.aTRACT 71-2075/76

rave
in/min.

LAYER

NUMBER
WIRE

SIZE AMPS VOL TS

18-22 1,2 7/64"~ 400-440 26-28 .

25-30 3,4 7/64"~ 360-4.00 26-28

Travel)
/min.

LAYER
NUMBER

WIRE
SIZE AMPS VOLTS

.in 

16-20 1,2 7/64"0 420-440 28-30

26-30 3,4 7/64"Q 390-410 28-30

Travel LAYER
NUMBER

WIRE
SIZE AMPS VOLTS.in,/min.

18-20 1,2 7/64"~ 50-500. 16-30

18-20 3,4 7/64"~ 00-420 28-3-0

TEnjA,a, . 4cSKZ1-W R QUxR .
CHICAGO BRIDGE & IRON COMPANY
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CHICAGO BRIDGE AND IRON COMPANY CONTRACT .71-2075/76

MELDING PROCEDURE SPECIFICATION

L TO A.S.M.E. SECTION IX LATEST EDITION

i

r' PART Ili NONESSENTIAL YARIABLE5

IMPACT TEST RESULTSr,

F1 Charpy Vee Notch impact tests were conducted upon the weld metal
and heat affected zones of test plates welded using electrodes
and procedures as set fcrtti in Part I and Part II of this Welding
Procedure Qualification Specification (Specification No. 413) .

u

The results of the tests are tabulated below:

r' Material - - - -- - - - - - - - - Char Pac (Norm)
Heat No. - - - - - - - - - - - - 851833 'Slab No. 5-1A
Plate Thickness- - - - - - - - - 1/2 inch

r, Specimen Size- - - - - - - - - - Full Size
Specimen Type- - - - - - - - - - Vee Notch

J̀ Test Temperature Minus 60°F (-600F)
WO 819

~ Results in ft.lbs.:

-, Weld Metal - - - - - - 25, 25, 2.0

LJ

Heat Affected Zone - - - 11, 23, 22

Heat No. - - - - - - - - -- - -• 2086 Slab No. 9W1
Plate Thickness- - - - - - - - - .705 inches

n Specimen Size - - - - - - - - - Full Size
Specimen Type - - - - - - - - - Vee Notch

`' Test Temperature - - - - - - - - Minus 60OF (-60°F)
WO 990

Results in ft. lbs.:

r, Weld Metal - - - - - - - 23, 15, 20
Heat Affected Zone - - - 14, 21, 17

ri

U

r~
u

lJ

L, TENTATIVFOREVIEW REQUIRE

Specification No. 413 CHICAGO BRIDGE & IRON COMPANY

C August 11, 1965 By ~, r/ g ae4 ,~~'~wJ►e
W1. 20E REV 10-64
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CHICAGO BRIDGE AND IRON COMPANY
RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION

TO A4,101,E1 SECTION IX LATEST EDITION
U

r-' PART II ESSENTIAL VARIABLES

U SPECIFICATION NO. 914DATE December 10, 1968

r~ WEI DING PROCESS 
Shielded Metal Arc MANUAL OR MACHINE 

Manual

u MATERIAL SPECIFICATION. SA516 Gr 70 to 9A240 Gr TP304 FLUX OR ATMOSPHERE

r~ ASME P•NO. 1 TO ASME P•NO, 8 FLUX TRADE NAME OR COMPOSITION "

THICKNESS (IF PIPE, DIA. AND WALL THICK.) 3/4  INERT GAS COMPOSITION 

1~" 
-

THICKNESS RANGE THIS TEST QUALIFIES 3/16" to TRADE NAME '" FLOW RATE -

r~ FILLER METAL GROUP NO. F 5 IS BACKING STRIP USED? No

WELD METAL ANALYSIS NO. A 7 PREHEAT TEMPERATURE RANGE None

ASTM SPECIFICATION NO.
SA298 (SFA5.4) POSTHEAT TREATMENT None

r-~
WELDING PROCEDURE Overhead

~J SINGLE OR MULTIPLE PASS MUltlple • SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE & Down

r WELDING TECHNIQUE (FOR INFORMATION ONLY)

ELECTRODE E309 FILLER WIRE DIAMETER 1/8" h & 5/32"0

TYPE OF BACKING None WELDING CURRENT D.0 . Reverse Polarity_
r '

CONSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.
u

r,
TEST RESULTS

REDUCED SECTION TENSILE RESULTS
u

F

0

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL

LOAD,LB.

ULTIMATE UNIT
STRESS, PSI

CHARACTER OF FAILURE
AND LOCATIONWIDTH THICKNESS

914-OH-1 1.230 .701 .862 65,850 76,400 Ductile in plate

14-011-2 1.•228 .700 .860 65,500 76,200 it of "

GUIDED BEND TEST

r ELDER'S NAME 
Marston Westfall 

SOCIAL SECURITY NO. 334-24-1731 WELDER'S SYMBOL MW

I- MO BY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

"E CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
,CCORDANCE WITH THE REQUIREMENTS OF SECTIONAX OF THE ASME CODE.

r~

LABORATORY TEST NO.

I' IMAOX

u ~

u

ri

U

SIGNED CHICAGO BRIDGE & IRON COMPANY DATE 12-10-68

IMAMJFJk

CTOR 

Vlooe, 
914 A. N. RandallBY

i

a

TENTATIVEOIREVIEW REQUIRED
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CONTRACT 71-2 075/16'~, -• - ~ .. 

CHICAGO BRIDGE AND IRON COMPANY
►-~ RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION
LJ TO A.S.M.E. SECTION IX LATEST EDITION

rl 
PART II ESSENTIAL VARIABLES

LJ

SPECIFICATION NO. 9.14 DATE December 10, 1966
r, 

WFLDING PROCESS Shielded Metal ArC MANUAL OR MACHINE Manual

U MATERIAL SPECIFICATION SA516 Gr 70 to SA240 Gr Tp304 FLUX OR ATMOSPHERE

r1 ASME P.NO. 1 TO ASME P.NO. 8 FLUX TRADE NAME OR COMPOSITION -

THICKNESS (IF PIPE, OIA. AND WALL THICK.) 3/4 
It 

INERT GAS COMPOSITION

THICKNESS RANGE THIS TEST QUALIFIES 3/16 " to A t' " TRADE NAME - FLOW RATE -

r~ FILLER METAL GROUP NO. F 5 IS BACKING STRIP USED? No

U WELD METAL ANALYSIS NO. A 7 PREHEAT TEMPERATURE RANGE None

ASTM SPECIFICATION NO. SA298 (SFA5 .4) POSTHEAT TREATMENT None

WELDING PROCEDURE

SINGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Horizontal

WELDING TECHNIQUE (FOR INFORMATION ONLY)
u 

ELECTRODE E309 FILLER WIRE DIAMETER 1/8'10 & 5/32 "o
f •TYPE OF BACKING None WELDING CURRENT 

D.C. Reverse Polarity

,CONSULT  PART III NOWESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.

r-.

-J

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

rl SPECIMEN N0.
DIMENSIONS

AREA
ULTIMATE
TOTAL

LOAD,LB,

ULTIMATE UNIT
STRESS, PSI

CHARACTER OF FAILURE
AND LOCATIONWIDTH THICKNESS

914-6 -1 1.224 .700 .857 65,000 75,900 Ductile in plate

914-H -2 1.226 .701 .859 65,350. 76,100 "

f

0

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

2 Longitudinal Root Bends Satisfactory 2 Longitudinal Face Bends Satisfactory

I-ELDER'S NAME Marston Westfall SOCIAL SECURITY NO. 334-24-1731 WELDER'S SYMBOL MW
WHO BY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

r~

OF. CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
-̀ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

r,

SIGNED CHICAGO BRIDGE & IRON COMPANY DATE 12`10_-68
-- (MA UFACTf.-H51

,i,ABORATORY TESTNO. 914 BY A. N. Randall_

!MARKS:

TENTATWEoREVIEW RFQU,IRED
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CONTRACT . 71-2075/76u 

CHICAGO BRIDGE AND IRON COMPANY
RECORD OF WELDING. PROCEDURE QUALIFICATION SPECIFICATION

TO A.S.M.E. SECTION IX LATEST EDITION

PART 41 ESSENTIAL VARIABLES
u

SPECIFICATION N0. 914 DATE December 10, 1968

'-'WELDING PROCESS. Shielded Metal Are MANUAL OR MACHINE Manual

MATERIAL SPECIFICATION SA 516 Gr 70 to SA24 0 Gr TP304 FLUX OR ATMOSPHERE

r-JSME P.NO. 1 TO ASME P.NO. 8 FLUX TRADE NAME OR COMPOSITION

L~HICKNESS (IF PIPE, DIA. AND WALL THICK.) 1 3/411 
INERT GAS COMPOSITION

THICXNESS RANGE THIS TEST QUALIFIES 3/16" to- n 
TRADE NAME FLOW RATE

f ILLER METAL GROUP NO. F 5 IS BACKING STRIP USED? No

GELD METAL ANALYSIS NO. A 7 PREHEAT TEMPERATURE RANGE None

,ASTM SPECIFICATION NO. SA298 (SFA5.4) 
POSTHEAT TREATMENT None

WELDING PROCEDURE

LSINGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Vertical

r
I 

i WELDING TECHNIQUE (FOR INFORMATION ONLY)

4LECTRODE E309 FILLER WIRE DIAMETER 1/8"+ & 5/32 ",~

IJTPE OF BACKING None WELDINGCURRENT D.C. Reverse Polarity

)NSULT PART III NON.ESSE)MAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.
u

~t TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN N0.
DIMENSIONS

AREA
ULTIMATE
TOTAL

ULTIMATE UNIT CHARACTER OF FAILURE
WIDTH THICKNESS

ri
LOAD,LB. STRESS, PSI AND LOCATION

1

`'914-V -1 1.222 .701 .857 65,500 . 76,400 Ductile in plate

x, 914-V -2 1.220 .698 .852 65,200 76,550

GUIDED BEND TEST

r~ TYPE RESULT TYPE RESULT

%e Longitudinal Root Bends Satisfactory 2 Longitudinal Face Bends Satisfactnr~

Marston Westfall 334-24-1731 MWW; -DER 'S NAME SOCIAL SECURITY N0. WELDER'S SYMBOL
WhOBY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

W' ,CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
ALsORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

r_1
SIGNED CHICAGO BRIDGE & IRON COMPANY DATE 12-10-68

` (MANU c 

LABORATORY TEST NO. 914 BY A . N . Ra rida 1.1 __._..
R~ ARK~S•

r TENTATIVEOREVIEW.REQUIRED
...



CHICAGO BRIDGE AND IRON COMPANY
WELDING PROCEDURE SPECIFICATION

TO A.S.M.E. SECTION IX LATEST EDITION

u

r PART III NON-ESSENTIAL VARIABLES

u ..

n

5

Z/

Lj
3i

~J VERTICAL

r~

lJ

n
7-

u

f-1

.HORIZONTAL
u

5

r
3

OVERHEAD & DOWN
r,

u

PAGE 24

C01-4RACT

LAYER
NUMBER

WIRE
SIZE

AMPS
BO Rate
=~-

1,3,5 1/8"o 80-110 65-75

2,4 5/32"~. 90-115 65-76

Layers 2 & 4
may be multipass

LAYER
NUMBER

WIRE
SIZE

AMPS
BO Rate I

~~ 1
1, 4, 7 1/8"4 80-95 65-75

2,3,5,6 5/32"0 95-120 60-70

LAYER
NUMBER

WIRE
SIZE AMPS

D-Uate
'J 

1,3,5 1/8 80-90 65-75

2,4 5/32"0 90-115 65-75

TENTATIVE*REVIEW REQUIRED

SPecificotion No. 914 CHICAGO BRI GE & IRON COMPANY
Dom December 10, 1968 By 11.7
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CHICAGO BRIDGE & IRON COMPANY
WELDING PROCEDURE SPECIFICATIONS

CONTRACT '11-20 

Double,. Wr,4yl Liquid Propane Tank
Storage. .Terminal Facilities

qFA*,Gl=e, Inc.
• ! Provi&rm.®, Rhode Wand

(PTTOM SYSTEM)

PART I GENERAL

n 1. PROCESS:

`_J
The welding shall be accomplished by the Shielded Metal Are

r~ and/or the Gas Tungston Arc Process.

2. .BASE METAL, FILLER HETAL AND WELDING SPECIFICATION NUMBERS:

The base metal and.filler metal shall be in accordance with
the Table.'

r7 Base Metal Filler Metal CB&I Specification No.

`'. SA53, SA106B Linde Oxweld 65
SA333 Gr.l W/Argon 384
(ASME P-1 materials) E7018

F1 Linde Oxweld 65 367
W/Argon

3. POSITION:

`-' The welding shall be performed in the 2G and 5G positions.

C-7
4. PREPARATION OF BASE METAL:

_J
The edges or surfaces of parts to be joined by welding shall

r~ be prepared by chipping, grinding, shearing, flame burning
and/or arc gouging.

r 5. WELDING TECHNIQUE AND CURRENT:

'J The welding technique such as electrode sizes, mean voltages,
currents, etc., shall be substantially as shown on the attached

r, sketches and data ebeets. .

n

LJ

LA

n

TENMIVEOREVIEW REQUIRED



Pagt 26~i Contract 71 ti7
(PIPING SYSTEM)

6. CLEANING AND DEFECTS:

All slag or flux remaining on any bead of welding shall be
removed before depositing the next successive bead of welding.
Any defects that appear on any bead of welding shall be removed
by chipping, grinding or arc gouging before depositing the
next successive bead of welding.,

7. PEENING•

In general, light peening shall be used as an aid to cleaning
the weld beads.

8. TREATMENT OF BACKSIDE OF WELDING GROOVE:

None Required.

9. PREHEAT:

None Required.

10. POST WELD HEAT TREATMENT:

None Required.

11. INSPECTION OF WELDS:

Inspection of welds shall be in accordance with special
instructions issued by the Engineering Department of Chicago
Bridge & Iron Company.

TENTATIVEmREVIEW REQUIRED
a



CONTRACT 7I-4075l76
C-i CHICAGO BRIDGE AND IRON COMPANY

RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICA dON
ri TO A.S.M.E. SECTION IX LATEST EDITION

r-) PART If ESSENTIAL VARIABLES

-̀'SPECIFICATION NO.
384

—WELDING PROCESS TIG and 19hielded Metal Arc

MATERIAL SPECIFICATION A333 TO A333

ASME P•NO. 1 TO ASME P.NO. 1

'THICKNESS (IF PIPE, DIA. AND WALL THICK.) 6 "~ .280" thk.

-̀-'THICKNESS RANGE THIS TEST QUALIFIES 1/16" to .560"

.IFILLER METAL GROUP NO. F 4 for E7018

WELD METAL ANALYSIS NO.A 1 for E7018

~ASTM SPECIFICATION NO. A233 (SFA5.1)
r-)

--JSINGLE OR MULTIPLE PASS 
Multiple

DATE~abruary 19, 196e
MANUAL OR MACHINE Manual

FLUX OR ATMOSPHERE

FLUX TRADE NAME OR COMPOSITION

INERT GAS COMPOSITION Argon for TIG

TRADE NAME - FLOW RATE

15 BACKING STRIP USED? NO

PREHEAT TEMPERATURE RANGE

POSTHEAT TREATMENT

WELDING PROCEDURE

SINGLE OR MULTIPLE ARC 
Single

None

None

POSITION OF GROOVE 
Horizontal (2t

'rI 
WELDING TECHNIQUE (FOR INFORMATION ONLY)

ELECTRODE 
Oxweld 65 (TIG) E7018 (Stick) FILLER WIRE DIAMETER 

3/32 "~ (TIG) 1/8 "~ (E7018 )

TYPE OF BACKING None WELDING CURRENT _D.0 .Straight Polarity(TIG)

",CONSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT 
SYTOMSeverse Polarity (E7018 )

i

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN N0.
DIMENSIONS

AREA
ULTIMATE
TOTAL ULTIMATE UNIT CHARACTER OF FAILURE

WIDTH THICKNESS LOAD,LB. STRESS, PSI AND LOCATION

503-2G-1 .761 .181 .138 9,050 65,600 Ductile in Pip
Mat 1.

503-2G-2 .764 .178 .136 9,100 66,900
Ductile in Pip1

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

2 Root Bends Both OK 2 Face Bends Both OK

"WELDER'S NAME Marston Westf all SOCIAL SECURITY N0. 334-24-1731vIELDER'S SYMBOL
"IHOBY VIRTUE OF THESE TESTS MEETS. WELDER PERFORMANCE REQUIREMENTS.

r*WE CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

LABORATORY . TEST NO,

SIGNED CHICAGO BRIDGE & IRON COMPANY DATE February 19, 19(
(MANUPACTUq RS)

BY c. .& A.N.Randall
r-, 
REMARKS Impact Test Results:

Charpy Keyhole Specimens - Half Size
Test Temperature: -50°F _

r~ W.M. 32, 29, 28 ft.lbs.
H.A.Z. 28, 22, 28 ft.lbs.

384/WO 503

L W L ton n F v) M4 TENTATIVE©REVIEW REQUIRED



f 7 CONTRACT 71-2075/76
R

Li CHICAGO BRIDGE AND IRON COMPANY
RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION

TO A.S.M.E. SECTION IX LATEST EDITION

U

PART II ESSENTIAL VARIABLES

L-SPECIFICATION N0. 384

WELDING PROCESS TIG and Shielded Metal Arc

A333MATERIAL SPECIFICATION TO A333
ASME P•NO. 1 TO ASME P•NO. 1

FTNICKNESS (IF PIPE, DIA. AND WALL THICK.) 
6"~ •280" thk.

LSHICKNESS RANGE THIS TEST QUALIFIES 
1/16" to .560"

FILLER METAL GROUP NO. F 4 f or E7018
r-a 1 for E7018
IELD METAL ANALYSIS N0. A

ASTM SPECIFICATION NO. A233 (SFA5.1)

DATE February19. 196

MANUAL OR MACHINE Manual

FLUX OR ATMOSPHERE

FLUX TRADE NAME OR COMPOSITION -

INERT GAS COMPOSITION Argon for TIG

TRADE NAME - FLOW RATE

IS BACKING STRIP USED? No

PREHEAT TEMPERATURE RANGE None

POSTHEAT TREATMENT None

n WELDING PROCEDURE Horizontal

LJNGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Fixed (5r-

r-1

5G .

WELDING TECHNIQUE (FOR INFORMATION ONLY)
r~
LECTpODE Jxweld 65 (TIG) E7018 (Stick) FILLER WIRE DIAMETER 3/32 "~ (TIG) 1/8 "~ 7018 )' .

TYPE OF BACKING None WELDING CURRENT DD.CC .SS
s
ttraight Polarity (TIG )

rONSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT 
5E7TiNGS.verse Polarity (E7018)

u
TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL ULTIMATE UNIT CHARACTER OF FAILURE

WIDTH THICKNESS LOAD,LB. STRESS, PSI AND LOCATION

503-5G-1679
' .217 .147 9,950 67,700

Ductile in pip
Mat'l.

503-5G-2 .679 .216 .147 10,025 68,200 uctiliat 
'•in pipe

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

2 Root Bends Both OK 2 Face Bends Both OK

r1LDER'S NAME Marston Westf all SOCIAL SECURITY NO334-24-173i WELDER'SSYMBOL

ÌOBY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

1- CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
:CORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

r -)

LABORATORY . TEST NO. 
384/WO 503

"ARKS; Imiact Test Resu]
Charpv Kevhc

SIGNED CHICAGO BRIDGE & IRON COMPANY DATEFebruary 19, 1965
(MANUFACTURERS)

BY &2w4w;dZ A.N.Randall

sITIti
W.M. 23, 32, 24 tt.lbs.

~'- H.A.Z. 28, 25, 29 ft.lbs.

200 REV 10.61 TENTATIVEA'REVIEW REQUIRED
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S?ecification No. 384

ote February 19, 1964
WL 20A

2G)

(5G.)

CHICAGO 'BRiOGE AND IRON COMPANY
WELDING PROCEDURE SPECIFICATION

TO A.S.M.E. SECTION IX,LATEST EDITION

PART III NONESSENTIAL VARIABLES

PAGE 29

CONTRACT 71-2075/76

LAYER
NUMBER

WIRE
SIZE

AMPS VOLTS

TIG 1 3/32 165 15

E7018 2,3,4 1/8"~ 130 22-24

LAYER
NUMBER

WIRE
SIZE AMPS VOLTS

TIG 1 3/32"~ 165 15

E7018 ,3,4,5 1/8"~ 130 22-24

I NUMBER SIZERp_J AMPS VOLTS

TENTATIVEOREVIEW REQUIRED

CHICAGO BRIDGE& IRON COMPANY

By
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CONTRACT 71-2075/76

CHICAGO BRIDGE AND IRON COMPANY
RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION

TO A.S.M.E. SECTION IX LATEST EDITION

PART II ESSENTIAL VARIABLES

SPECIFICATION N0. 367 DATE 
December 18, 19E

WELDING PROCESS 
Tungsten Inert Gas 

MANUAL OR MACHINE 
Manual

MATERIAL SPECIFICATIOWGimilar A33T?D Similar A333 FLUX OR ATMOSPHERE

r.' ASME P•NO. 1 TO ASME P•NO. 1 FLUX TRADE NAME OR COMPOSITION -

THICKNESS (IF PIPE, DIA. AND WALL THICK.) 6 "~ .280" thk. INERT GAS COMPOSITION Argon

THICKNESS RANGE THIS TEST QUALIFIE51/16" to .560" TRADE NAME - FLOW RATE 30-40 CF/hr

FILLER METAL GROUP NO. F IS BACKING STRIP USED No

WELD METAL ANALYSIS NO. A 1 PREHEAT TEMPERATURE RANGE None

ASTM SPECIFICATION NO. A251 (SFA5 .2) POSTHEAT TREATMENT

WELDING PROCEDURE

SINGLE OR MULTIPLE PASS 
Multiple 

SINGLE OR MULTIPLE ARC Single

None

POSITION OF GROOVE 
Horizontal 2

WELDING TECHNIQUE (FOR INFORMATION ONLY) .

L ELECTRODE Linde Oxweld 65 FILLER WIRE DIAMETER _ 3 32 "~

TYPE OF BACKING None WELDING CURRENT DQ,•, Straight Polarity

CONSULT PART 111 NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTiNGS.

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

SPECIMEN NO.
DIMENSIONS

AREA
ULTIMATE
TOTAL

LOAD,LB.

ULTIMATE UNIT
STRESS, PSI

CHARACTER FAILURE
AND LOCATIONWIDTH THICKNESS

502-2G-1 .645 .175 .113 7,450 65,900 Ductile in plat,

502-2G-2 .670 .175 .117 7,100 60,700 elf (non-fusion i

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

2 Root Bends Both OK 2 Face Bends Both OK

n
WELDER'S NAME Marston Westfall SOCIAL SECURITY N0334-24-1731 WELDER'S SYMBOL
WHOBY VIRTUE-OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

rl
WE CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

r~ SIGNED CHICAGO BRIDGE & IRON COMPANY DATE 12-18-63
L~ (MANUFACTURE )

r~
LABORATORY. TEST NO. 367-wo 502 BY ~Vl A N Randall

REMARKS:
J Impact Test Results - Charpy Keyhole Specimens - Half Size

Test Temperature -50°F
r, Weld Metal 22, 26, 25 Heat Affected Zone 20., 27, 26

rI

V 
WL 200 REV 10.64 TENTATIVE®REVIEW REQUIRED
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CONTRACT 71-2075/76

L CHICAGO BRIDGE AND IRON COMPANY

RECORD OF WELDING PROCEDURE QUALIFICATION SPECIFICATION
TO A.S.M.E. SECTION IX LATEST EDITION

l~

u SPECIFICATION NO.

r

v

n
i
u

PART If ESSENTIAL VARIABLES

367

WELDING PROCESS Tungsten Inert Gas

MATERIAL SPECIFICATIAimilar A33t Similar A333

ASME P•NO. 1 TO ASME P.NO. 1
~ 

THICKNESS (IF PIPE, DIA. AND WALL THICK.) 6 .280u thk.

THICKNESS RANGE THIS TEST QUALIFIES 1/16" to 560"

n FILLER METAL GROUP NO. F

WELD METAL ANALYSIS NO. A 1

ASTM SPECIFICATION N0. 
A251 (SFA5 .2 )

n WELDING rKuLruuKt Horizontal

SINGLE OR MULTIPLE PASS Multiple SINGLE OR MULTIPLE ARC Single POSITION OF GROOVE Fixed 5G

DATEDecember 18, 19

MANUAL OR MACHINE Manual

FLUX OR ATMOSPHERE

FLUX TRADE NAME OR COMPOSITION -

INERT GAS COMPOSITION Argon

TRADE NAME FLOW RATE 30-40 CF/hr.

IS BACKING STRIP USED? NO

PREHEAT TEMPERATURE RANGE None

POSTHEAT TREATMENT 
None

n WELDING TECHNIQUE (.FOR INFORMATION ONLY)

LJ ELECTRQDF 
Linde Oxweld 65 FILLER WIRE DIAMETER 3/32 "~

TYPE OF BACKING None WELDING CURRENT DC, Straight Polarity
rl

CONSULT PART III NONESSENTIAL VARIABLES FOR JOINT DIMENSIONS AND WELDING CURRENT SETTINGS.
u

TEST RESULTS

REDUCED SECTION TENSILE RESULTS

DIMENSIONS ULTIMATE ULTIMATE UNIT CHARACTER OF FAILURESPECIMEN NO. AREA TOTAL
LOAD,LB. STRESS, PSI AND LOCATIONWIDTH THICKNESS

502-5G-1 .662 .171 .114 7,600 66,500 Ductile in plat

502-5G-2 .661 .175 .116 7,750 66,800 uctile in plat

GUIDED BEND TEST

TYPE RESULT TYPE RESULT

2 Root Bends Both OK 2 Face Bends Both OK

r WELDER'S NAME Marston Westfall SOCIAL SECURITY NO. 334-24-1733RELDER'S SYMBOL
—WHO BY VIRTUE OF THESE TESTS MEETS WELDER PERFORMANCE REQUIREMENTS.

r WE CERTIFY THAT THE STATEMENTS IN THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, WELDED AND TESTED IN
(ACCORDANCE WITH THE REQUIREMENTS OF SECTION IX OF THE ASME CODE.

ri SIGNED CHICAGO BRIDGE & IRON COMPANY DATE 12-18-63

1J 
(MANUFACTURERS)

LABORATORY • TEST NO.. 367-WO 502 BY . ~w~f A. N. Randall

r 
~R EMARKS:

Impact Test Results - Charpy Keyhole Specimens - Half Size
Test Temperature -50°F

Weld Metal 20, 22,25 Heat Affected Zone 27, 28, 21
r

l,l

r1

~.WL 20D REV 10.64 TENTATIVEOREVIEW REQUIRED



CHICAGO 'BRIDGE AND IRON COMPANY
WELDING PROCEDURE SPECIFICATION

n TO A.S.M,E. SECTION IX LATEST EDITION

PART III NON-ESSENTIAL VARIABLES

L.J

r~

LJ

,r

vi

u

n

HORIZONTAL (2G)

u

~u

r1
1 .

r~ HORIZONTAL FIXED (5G)

F)

r ~

I
Ls

r
I

I~

i

PAGE _-32
CONTRACT 71.-2:075/76

LAYER
NUMBER

WIRE
SIZE

pMpg VOLTS

All 3/32'"¢ 170-180

LAYER
NUMBER

WIRE
5 Z AMPS ~ VOLTS

All 3/32" 170-180

J

I LAYER WIRE 
AMPS VOLTSNUMBER SIZE

TENTATIVEOREVIEW REQUIRED
L

S eciFication No. 367 - CHICAGO BRIDGE & IRON COMPANY

DTiq December 18, 1963 By
V q oA
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u 
-14. CLASS

, 
A DIST. cu",

•

r"1 OAT' OUR ORDER NO.

Li THS 4713
i

u '

ri CHICAGO MIDGE AND IRON CO.
F. 0, BOX 40066
HOUSTONj, TEXAS 77040

' o

U '

CERTIFICATE OF TESTS '

CULT. ORDER NO./DATE

ARMCO Armco Steel Corporation
S1 P. 0. Box 1367, Houston, Texas 77001
H
I
P
P
E
D

T
0

S THE CHEMICAL, PHYSICAL OR MECHANICAL TESTS

O REPORTED HEREWITH ARE CORRECT AS CONTAINED
L IN THE RECORDS OF THE CORPORATION.
D
T o

O

r 71UPAIO - COLLECT SNIPPED VIA CAR INITIAL AND NO. DATE MTR.... BY

WM 2688 10-27-67 13
DATE SHIPPED

10-13-97

P.S. COMP. SHIPPING LIST IRECAPI NO.

1

TARE IN9PECTION

P1111

DESCRIPTION
TEST
AND

YIELD
POIN~T/

TENSILE
LBS./

%
ELONG. BEND transv i pact$

Lj PI. NO. PCsCS. IN.SO 
5N. SO. tl TEST gg{~{

notcli
°

ARMCO LOW TEMP PLATES FIREBOX QUALI Homo- 1 2 3
A-537-A TRANSV CHARPY V NOTCH R geneit

al
'-ISTM
,LB&I STD 604-3 W/BASIC 15 FT LBS @ -750F.

r~EAT-50737 .656" U5-7/8x,390-3/16" 18t , .1 74800 ok ok 20 21 21 21
LJOI I INr TEMPI I 6,500-Tb 54300 74500 29.0

HEAT 16874 .656" U5-7/8x366-3/16" 3t 1 79000 ok ok 30 34 35 33
'_1ORMALIZING TEMP: 1650°F. b 56700 79000 24.5
LJ

HEAT 13675 .656" 115-7/8x366-3A6" It 1 78800 ok ok 27 33 33 31
r'YORMALIZING TEMP: 1650°F. b 58800 80400 26.0

ok ok 22 25 27 252t 1 80400u
b 58600 79200 29.0

MEAT 14089 .578" 115-78x366-716" 8t 1 77600 ok ok 35 36 40 37
140RMA.LIZING TEMP: 1650°F. b 55200 74700 30.0

6t 1 _ _77000
75800 22.0

 ok ok 29 35 3(L 33
b 57900

v 3t 1 77300 ok ok 34 38 40 37
b 53600 76400 28.0

e, 7t 1 77600 ok . ok 22 27 28 26
b 53900 77200 28.0L~

4t 1 77500 
29.0

ok ok 27
r, b 54500 77000

lit 1 76700 ok ok 32 32 34 33
b 53700 76400 23.5

FSAT 17273 .578" 115-7/8x366-3/165" It 1 80600 ok ok 17 18 19 18
LDRMALIZING TEMP: 1650°F. b 1 57800 1 80400 28.0

HEAT C MN P S Si C Ni Mo Cu Ti V B Ce AL
I

)737 .17 1.24 .010 012 .24
16874 .17 1.25 .012 .032 .36
F~ 675 17 1.30 .012 .013 .34
1089 .18 1.13 .015 .010 .31

L0273 1.20 1.18 .025 .018 .27

Iy

'I

Fqnt on page 2

Li SIGNED'-LQ.~
` METAL R(i1CAL DEPT.
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Li

"T`

CERTIFICATE OF TESTS

CUST.

I l 

OUR ORDER NO.

THS 4713
CWT. ORDER NO./DATE

- CHICAGO BRIDGE ARD IRON
Page 2

r--1

  ARMCO Armco Steel Corporation
P. 0. Box 1367, Houston, Texas 77001

THE CHEMICAL. PHYSICAL OR MECHANICAL TESTS

G REPORTED HEREWITH ARE CORRECT AS CONTAINEO

L IN THE RECORDS OF THE CORPORATION.

0

PREPAID . COLLECT
11

PIPPO VIA CAR INITIAL AND NO. DATt MM. S, RV

1
1......SEum.PEO r.s. COMP. SHIPPR40 LIST IRECAPI NO. ' TARE INSPECTION

Full size chari
11

I DESCRIPTION

LgEE

T EST

pt. 

N 

-INT

n 

O.
NO.
P CS.

YIELD
POINT,
sL0B.Slh.

TENSILE
Las./
sci . I N.

%
ELONG.
8II

SEND
TEST

%
XXEMO1r•

transv impacts
notch @ -75°f.

HEADING ON PAGE ONE.

EAT 18895 1/2" 115 -7/8x366 -3/16"
LORMALIZDIG TEMP: 1650°F.

. -

nEAT 17025 1/2!_115-7/8x366-3ji6

lt
b

3t_____i

1
61800

81800
82500

772..o0

24.5

geneity

ok

ok

HOMO-

ok

ok______

1 2

20 21

28_3.0_ _

3 al

24 22

34_31
L.ORMALIZING TEMP: 1650°F.

r
1

LJ

- -

b
1It
b

10t
b

J.

1

55700

56900

59500

76600
78600
78100
78200
78000

27.0

26.0

28.0

ok

ok

ok

ok

18 21

21 23

23 21

27 24

..4-1
EAT 17918 1/2" 115 -7/8x366 -3/16"

l'AORMALIZING TEMP: 1650°F.

r-1,
AT 18019 5/16" 118 -1/2x366 -3/16"

iv4R1v1ALIZING TEMP: 1650°F.

20t
b

lt
b
at

1

1

1

56000
,

62000

77300
.77700

84200
84100
84700_

28.0

24.5

ok

ok

ok

ok

ok

ok----17

20 21
3/4 size
transv v
18 19

18-

21 21
charpy
notch
20 1°.

18 16
ri •
1
L,

rl
1 AT 43594 5/16" 118 -1/2x366 -3/16"
MENAI/MUG TEMP1_1650°F.

b
3t
b

39t
b

•
1

0

J.

62100

63000

'

84300
84900
84500

80200
79000___24-0_

25.5

23.0
ok

ok

ok

ok

1
17 17

18 20

18 17

20 1°

r'
La

rl
1. 1

_61000_

.

HEAT C MN P $ Si CR Ni Mo Cu Ti V B Cs Ai

r-1
A 895 .18 1.25 .017 .025 .27
11025
:...7818

.16

.16
1.24
1.16

.012

.013
.018
.022

.38

.35
019
594

.19

.15
1.25
1.26

.016

.012
.022
.018

.34

.37

ri

L-J
SIGNMY44%. 

/14

METAL URGICAL DEPT,



.y. CL.ASS „I TYPE

" 

OUR DATE

CERTIFICATE 0-F TESTS

DMT.

 60 I

CURT.

OUR ORDER NO.

THS 4713 8453-1

CUNT. ORDER NO./DATE

r1.- CHICAGO BRIDGE AND IRON CO.
P. O. BOX 40066

4--j HOUSTON, TEXAS 77040

  ARMCO Armco Steel Corporation
P.O. Box 1367, Houston, Texas 77001

0

THE CHEMICAL. PHYSICAL OR MECHANICAL TESTS

0 REPORTED HEREWITH ARE CORRECT AS CONTAINED
L IN THE RECORDS OF THE CORPORATION.

0

PREPAID - COLLECT

ri
SHIPPED VIA CAR INITIAL AND NO.

SP 509253

DATE IMTR. . ST

10-16-67 P 12
ME SNIPPED

1.0 -11-67
PS. COMP. SNIPPING UST (RECAP/ NO. TARE INSPECTION

71 DF_SCRIPTION
TEST

ft
N,

. hio.
NO.

Pcs.

YIELD
POIN /Tr

SLOB.SO4.

TENSILE
Liss./

SO. IN.

%
ELONM.

R
BEND

TEST

r- ,„,,.
70

=KW=

-71.111 siza

transv inpactS

char]

-,(b°t
3 i

30 2
.

26 2

'LARMCO LO TEMP PLATES ASTM A-537-A FIREBOX
QUALITY TRANSV CHARFY V NOTCH PER CBAIT
FITD 604-3 W/BASIC 15 FT LBS @ -75°F.
L....,
BEAT 18721 .656" 115 -7/8x366 -3/16"
rwORMALIZED @ 1650°F.

3t
b

1
- 58300

79700
79700 _ 28,0

ok

homo-
geneityl

ok
_ ___

v noteb
2

23 28
,,__

L,

()TAT 13675 .656" 115 -7/8x366 -3/16"
ORMALIZED @ 1650°F.

i__,

5t
b

1
58100

79800
78500 28.0

ok ok 22 23

1 tAT 54373 .656" 115-7/8x366-3/16"
ORMALIZED @ 1650°F.

rl

iiir 14089 .578" 115 -7/8x366 -3/16"
'WALTZED @ 1650°F.

llt
b

10t
b

1

1

59400

53400

80100
79900

.

77600
76900

• 29.0
ok

ok

ok

ok

32 33

35 40

38 2

43 !

55200

57500

77000
77000

79400
79600
80600

_28.8

29.0

25.0

ok

ok

sir...._a______?7_34___37,____Z

ok

ok

35 36
i,

17 19

38 2

19 I

26 2

.

rl

L-
HEAT 54373 1/2" 115 -7/8x366 -3/16"
nRMALIZED @ 1650°F.
, ,

5t
b

12t
b
13t

1

1

1
58000

58100

80400

77900
78300

27.0

27.Q
ok ok 22 23

.
r--1

Iii..AT 17918 1/2" 115 -7/8x366 -3/16"
40BMALIZED @ 1650°F.

b

19t
b

1

"--1__, HEAT C • MN P S Si CR Ni Mo Cu Ti V B CB AL

18721
Y,-/375

.16

.17
1.35
1.30

.010.

.012
.017
.013

.39

.34
1_373
14089

.18

.18
1.16
1.13

.012

.015
.016
.010

.34

.31
irsi8 ,

.._._,

.16 1.16 .013 .020 .35
,

Arc

7

4

4

9

6

a

3

4

Cont on page two

Fl

L,
SIGNED  4:4r-METALLURGICAL DEPT.



I 
CLASS TvPt CUST.

CERTIFICATE OF TESTS •

! IUR DATE

L.J

OUR ORDER NO.

THS 4713

GUST. ORDER NO./DATE

r •

t.

CHICAGO BRIDGE AND IRON CO.
Ftge two

-Nsfs

  ARMCO Armco Steel Corporation
P. 0. Box 1367, Houston, Texas 77001

0

THE CHEMICAL. PHYSICAL OR MECHANICAL TESTS
0 REPORTED HEREWITH ARE CORRECT AS CONTAINED

IN THE RECORDS OF THE CORPORATION.

0

'REPAID - COLLECT

J

SNIPPED VIA CAR INITIAL AND NO. . DATE MTR. BY

DATE SNIPPED

1

• SNIPPING LIST. IRECAPI NO. TARE INSPECTION

_J DESCRIPTION
TEST,„,
4-

NO.
P c 5 .

YIELD
POINT
sit 9.,(.

TENSILE
LBS./
so. i N .

%ELONG.
ett

BEND
TEST

%
NICIOXXX 1 2 3 m

-§EE HEADING ON PAGE ONE.

-MAT 42200 1/2" 115-7/8466-3/16"
NORMALIZED @ 1650°F.-1

15t
b0

1

. 60200
82500
81900 25.0

ok

Homo.

ok 30 31 32 33

HEAT 14089 .420" 115 -7/8x366-3/16"
-RANALIZED @ 1650°F.

-.1

26t
b
27t
b
22t
b

1

1

1

56100

56400
'
57500

78700
78500
79000
78700
78300
71600

27.0

25.5

MO

ok

ok

ok

ok

ok

ok

28 33

40 40

31 40

42 34

40 4C

44 3E

-_, ,

7

_, -

-1 •

24t
b
26t
b
21t
b

1

1

1
•

58100

57300

5980.Q 

77100
77400
78500
78400
78600
78400___2740

25.0'

27.0

ok

ok

ok

ok

ok

ok

30 31

33 38

30 31

31 3]

42 3E

32 31

0
-) •,

25t
b

1
57300

78500
78700 23.0

ok ok . 24 24
3/4 size
transv v

31 26
charpy
notch

EAT 17281 .420" 115-7/8x366 -3/16"
TiORMALIMD @ 1650°F.

25t
b
24t

1

1 •
62300

84000
84100
83700_

24.0
ok

s1s_olt

ok 23 24

95_25

25 24

25 957

_.,
HEAT 14089 .401" 115-7/8x366-3/16"
'ORMALIZED @ 1650°F.

b

16t
b
19t
b

1

1

61100

57000

57200

83100

77300
77700
76800
75600

24.0

28.0

27.0

ok

ok

ok

ok

41 46

40 44

47 45

51 45

--) HEAT C MN P S Si CR Ni Mo Cu Ti V 8 CB Ai

,e2200 .19 1.27 .012 .020 .37

-7281 .18 1.34 .011 .021 .37

. .

F
ont on page three



rn.

DATE

CERTIFICATE OF TESTS

CUST.

OUR ORDER NO,

THS 4713

CUST. ORDER NO./DATE

CH/CAGO BRIDGE= IRON
Page three

r)
LJ

ARMCO Armco Steel Corporation
P. 0. Box 1367, Houston, Texas 77001

THE CHEMICAL, PHYSICAL OR MECHANICAL TESTS
o REPORTED HEREWITH ARE CORRECT AS CONTAINED
L IN THE RECORDS OF THE CORPORATION.
o

r7PAID - COLLECT SNIPPED VIA CAR INITIAL AND NO. DATE MTR. • eV

"LJ
DM SNIPPED P.S. COMP. SNIPPING LIST (RECAPI NO. TARE INSPECTION

/441117f, r arpyir
f 1

DESCR I PTION
LJ

TEST
AND

PI. NO.
NO.
Pcs.

YIELD
POINT/
sLoB.SI.4.

TENSILE
LBS./
SO. IN.

%
ELONG.
811

BE ND
TEST

%
TXRDCRIX

acts tralmv.
1 2 3 a

SEE HEADING ON PAGE ONE.
nt
i EAT 14089 .401" 115 -7/8x366 -3/16"
WORMALIZED @ 1650°F.
rl

14t
b
12t
b

1

1
'

57200

56100

78300
78100
78200
78200

26.0

27.9

ok

ok

Homo.

ok

ok

29 32

28 30

35 3

49 3

-LI

(1

•

4'

15t
b
18t
b

1

1
56600

57400

77800
77600
78400
78400

30.5

26.5

ok

ok

ok

ok

18 19

30 34

21 1

39 3.

, UT 18721 5/16" 118-1/2x 366-3/16"
NÖRMALIZED @ 1650°F.

rl
LJ

5t
b
6t
b '

1

1
58900

,
58500

79600
80000
80900
80200

23.0

26.0

ok

ok

ok

ok

16 16

18 20

18 l'

21 21

LJ

71 
'4

1._J

0
„

.

•

11

L.,

F'

• .

HEAT C MN P S Si CR Ni Mu, Cu Ti V B CB AL

rl •

-4.,„..,

-71

l,_./

vg

2

9

7

LJ o SIGNED elf741 
METALLURGICAL DEPT. 4



CERTI ICATE OF TESTS

L__J ST. CLASS TYPE DIET. GUST,

rOUR DATE OUR ORDER NO.

HB 4714

CURT. ORDER NO /0 TE

8453 2

LJ

CHICAGO BRIDGE AND IRON CO.
P Bac 40066
HOUSTON, TEXAS 77040

rm."
  ARMCO Armco Steel Corporation

P. O. Box 1367, Houston, Texas 77001

O

o•

THE CHEMICAL, PHYSICAL OR MECHANICAL TESTS

o REPORTED HEREWITH ARE CORRECT AS CONTAINED

L IN THE RECORDS OF THE CORPORATION.
O

o

1PREPAID • COLLECT

,

SHIPPED VIA CAR INITIAL AND NO,

SP 506582
DATE MTR. BY

1/10/68 1ec 8
DATE SHIPPED

,1/8/68
P.S COMP. SHIPPING I-15T (RECAP, NO. TARE MSPECTION

, HOMC* 1/4 SIZE

J DESCRIPTION
TESTri,
prpTc, .

NO.
PCS.

YIELD
POINT
SLOB.SI ./, .

TENSILE
LEIB./
50. IN.

%
ELONG,8 11

BEN GENEICY
TEST erE0XXX

TRANSVERSE
CHARPY V
IMPACTS @
1 2

NOTCH
...40°F
3 AVG

H,R. CARBON STEEL PLATES FIREBOX
/aUALITY ASTM A 516 GR 60 ,85/.1,20 MANG
_TRANSVERSE CHAREI V NOTCH TESTS PER
CB ALM I STD 604...3 WITH BASIC 15 FT
-LB AT MINUS 40 DEG F API STD APPENDIX
R MOD 3

IMAT 46064 3/16n 60 x 357n

_,

--)

2T
B

1
56300

72600
71800 23.0

•

OK OK

1

11 12 12 12

_J

-1

_J

--,

. .

,

...)

-1 - ..

__J

o

-

,

-1

' --1

....J

HEAT C MN P S Si CR Ni Mo Cu • Ti V B Ce Ai
r)

,_6064 .10 1.10 .010 .021 .22

Fl

1_,

t"

am.



TABLE 1 - DOUBLE WALL METAL LNG TANKS BUILT BY CB&I OR CB&I LICENSEES 

DIMENSIONS
„ NO. OF DIAM.x HT.

TANKS  (Inner & Outer)

1 1424) x 1057"
152 1 4) x 112 1'3"

1 184 1 4) x 1323"
1904) x 1419"

li

r1

L-1

LJ

ri

1-_J

r

LJ

ri

L_J

ri

2 182'4) x 56111"
1876114) x 610"

2 1424) x 1070"
1504) x 1149"

1 103'4) x 1005"
1114) x 1070"

1 764) x 7411"
834) x 7710"

1 130 1 4) x 1000"
1384) x 1063"

1 56 1+ x 660"
664) x 7010"

1 1504) x 1250"
1564) X 1326"

1 150 1 4) x 1114"
160 1 4) c 1140"

1 1460 x 1050"
1520 x 1102"

• 2 7164) x 10210"
7960 x 1080"rl

• 1 35 144) Sphere
414114) x 4410"

LJ

1 48 134) Sphere
53 130 Sphere

L,
1 1424) x 1053"

1490 x 1093"

CAPACITY, EACH 
Liquid. EquiV.Gas
M Bbl MMSCF  OWNER LOCATION

290 1000 Atlanta Gas Riverdale,
Light Co. Georgia

600 2000 Distrigas
Corp.

290 1000 N.E.G.E.A.

290 1000 Peoples Gas
Light & Coke
Company

Everett,
Massachusetts

Hopkinton,
Massachusetts

Fisher, Ill.

145 500 Iowa-Illinois Bettendorf,
Gas & Electric Iowa
Company

58 200 Roanoke Gas
Company

225 775 Brockton
Taunton Co.

28.5 100 New Jersey
• Natural Gas

374 1300 Distrigas
Corp.

350 1200 Philadelphia
Electric Co.

331 1140 Boston Gas
Company

Co.

Roanoke, Virginia

Easton, Mass,

Manahawkin, N.J.

Everett, Mass.

West Conshocken,
Penn.

Boston, Mass.

72 250 Baltimore Gas Baltimore, Maryland
& Electric Co.

4 14 Union Light Heat Erlanger, Ky.
& Power Company

10 35 Fort Hill Nat-
ural Gas Authority

290 1000 Brooklyn Union
Gas Company

Easley,
So. Carolina

Green Point,
New York



r

TABLE 1 - DOUBLE WALL METAL LNG TANKS BUILT BY CB&I OR CB&I LICENSEES 

I' 7 DIMENSIONS
NI . OF DIAM.x HT,
TXNKS  (Inner & Outer)
r

1424 x 1057"
1524 x 1123"

rj 1841(1) x 1323"
1904 x 1419"

)
LJ

1824 x 5611"
18764 x 610"

142'4 x 1070"
150 14 x 11419"

Li 1034 x 1005"
1114 x 1070"

L-1

1
1-7

76'4 x 7411"
8314 x 7710"

1 1304 x 1000"
13814 x 1063"

Li 56'4 x 660"
664 x 7010"

1504 x 1250"
1564 x 1326"

1500 x 1114"
1604 c 1140"

1464 x 1050"
1524 x 1102"

7164 x 10210"
7964 x 1080"

3544 Sphere
414'14 x 4410"

4834 Sphere
r- 5334 Sphere

L,
1 1424 x 1053"
r- 1494 x 1093"

CAPACITY.x EACH
Liquid Equiv.Gas
M Bbl MMSCF OWNER LOCATION

290 1000 Atlanta Gas Riverdale,
Light Co. Georgia

600 2000

290 1000

290 1000

145 500

58 200

225 775

28.5 100

374 1300

350 1200

331 1140

72 250

4 14

10 35

290 1000

Distrigas
Corp.

N.E.G.E.A.

Peoples Gas
Light & Coke
Company

Everett,
Massachusetts

Hopkinton,
Massachusetts

Fisher, Ill,

Iowa-Illinois Bettendorf,
Gas & Electric Iowa
Company

Roanoke Gas
Company

Brockton
Taunton Co.

New Jersey
Natural Gas Co.

Distrigas
Corp.

Philadelphia
Electric Co.

Boston Gas
Company

Roanoke, Virginia

Easton, Mass.

Manahawkin, N.J.

Everett, Mass.

West Conshocken,
Penn.

Boston, Mass.

Baltimore Gas Baltimore, Mhryland
& Electric Co.

Union Light Heat Erlanger, Ky.
& Power Company

Fort Hill Nat- Easley,
ural Gas Authority So. Carolina

Brooklyn Union Green Point,
Gas Company New York

r--



r-, Page 2

TABLE 1 - DOUBLE WALL METAL LNG TANKS BUILT BY CB&I OR CB&I LICENSEES 

146.0F
TANKS

DIMENSIONS
DIAM. x HT.
(Inner & Outer)

CAPACITY, EACH

OWNER LOCATION
Liquid
M Bbl.

tquiv.Gas
MMSCF

rl

1180 x 910"
1280 x 94'0"

175 600 Alabama Gas Birmingham,
Corporation Alabama

15414 x 1014" 348 1200 San Diego Gas Chu1a Vista,
1600 x 105'5" & Electric California

142'0 x 112'0"

rl
1510 x 114 19" 300 1000 Quebec Natural Montreal,

Gas Quebec

Lil 630 x 70'9" 38 130 Northern States LaCrosse,
730 x 740" Power Company Wisconsin

78'0 x 93'5" 79 270 Northern States Eau Claire,

r'
1

LJ

F 7
; 3
LJ

880 x 9610"

1420 x 105'3"
1494 x 1095"

142'0 x 803"
148'41t0 x 849"

290

225

1000

775

Power Company Wisconsin

Transcontinental Carlstadt,
Gas Pipe Line Co. New Jersey

Phillips Kenai,
Petroleum Alaska

1420 x 105'3" 300 1000 Boston Gas Boston,
1520 x 1105" Company Massachusetts

ril 1180 x 94 175 600 Northern & Hagar,
1280 x 952" Central Gas Co. Ontario

Ltd.

1380 x 118' 300 1035 Esso-Libya Marsa el Brega,
1440 x 1230" Libya

rll 1180 x 9511" 175 600 Northwest Portland,

LJ
128'0 x 981" Natural Gas Co. Oregon

r-11 1180 x 91' 175 600 Brooklyn Green Point,
1280 x 94'2" Union Gas Company N.Y.

1 1290 x 130 110" 304 1050 Memphis Gas Memphis,
1370 x 135' Division Tennessee

LJ

7160 x 1023" 72 250 Wis.Natural Oak Creek,
8160 x 1056" Gas Company Wisconsin

rl
1110 x 98'
1170 x 106'

175 600 San Diego Gas Chula Vista,
& Electric California

1180 x 91' 175 600 Alabama Gas Birmingham,
1280 x 942" Corp. Alabama

F7

LA 670 x 56' 35 120 Constock Liquid Lake Charles,
734 x 616" Methane Corp. Louisiana



TABLE 2 - REFRIGERATED LPG TANKS BUILT BY CB&I OR CB&I LICENSEES 
r—

L..40.0F TANKS DIMENSIONS

L-J

L.1

L,

li
r

r--

1

CAPACITY OWNER LOCATION

1 60 x 614" 35 MB J.F.Pritchard
& Company

Danville,
Illinois

Illinois Power
Company

1 1424 x 951" 250 MB VANGAS, Inc. Elk Grove,
1464 x 956" Calif.

2 634 x 86' 45 MB Bechtel/OX
/Libya

Zueting,
Libya

3 1014 x 984" 135 MB Hudson Eng./
Esso BHP

Long Island,
Aust.

1 1354 x 10511" 250 MB Sun Oil Co. Bayo Grande,
Venezuela

6 1504 x 56' 165 MB Iranian Oil Bandor Mashui
Refining Co. Iran

70 MB British American
0.I.

Montreal,
Can.

1 79'4 x 68' 56 MB Compania Shell
de Venezuela

Puerto
Miranda,
Venezuela

1114 x 701
115'4 x 717 120 MB Gulf Oil Puerta La

Cruz, Venez.

634 x 823 47 MB Applied Eng. Northfolk,
Va.

1 148 14 x 759
15214 x 81' 250 MB Tidewater Oil

Company
Avon, Calif.

1 634 x 48' 26 MB Esso Trecate,
684 x 502 Italy

1 78'0 x 48' 40 MB Esso Trecate,
834 x 50' Italy

1 1244 x 566" 120 MB Northern States Wescott,
1294 x 5811" Power Company Minn.

2 125'0 x 48 103 MB Hudson Eng. Brooker,
Fla.

1 10124 x 84' 120 MB Minneapolis Minneapolis,
10621'4 x 864" Gas Company Minn.



r-

4..0.0F TANKS 

r

L.-

3

1

TABLE 2 - REFRIGERATED LPG TANKS BUILT BY CB&I OR CB&I LICENSEES 

DIMENSIONS CAPACITY

108'4) x 49'

9480 x 80'
9980 x 823

80MB

100 MB

OWNER

ARAMCO

LOCATION 

Ras Tanura,
Saudi,
Arabia

Kuwait Oil Kuwait
Company

r

L_;

r

t_ A

r)

1

5

1

2

2

1

1

2

1

2

3

3

70'4) x 40'

3380 x 448"
3581'0 x 465"

86100 x 1000"

6300 x 827"

1040 x 800"
1090 x 822"

1900 x 80'

1260 x 79'
13010 x 81'

9360 x 536"

1350 x 50'

794) x 627"
834 x 627"

1010 x 984"

27 MB

7 MB

105 MB

45 MB

120 MB

400 MB

1750

65 MB

240 MB

50 MB

135 MB

Atlanta Gas
Light

Chattanooga
Gas Company

Esso Pet. Co.

Shell Curacao,
N.V.

Kuwait Oil Co.

ARAMCO

Transmountain Oil
Pipeline Company

Montecatini,
Edison

Esso Nederland

Fluor Common-
wealth

Hudson Eng. for
Esso BHP

Riverdale)
Georgia

Chattanooga,
Tenn.

Fawley,
Eng.

Curacao,
N.A.

Kuwait

Safaniva,
Saudi
Arabia

Vancouver,
B.C.

Priolo,
Sicily

Botlek,
Holland

Penuelas,
Puerto Rico

Long Island,
Australia

r

r,

A _A


