' b
JO1
4

Wil

vAgn

. i &

AN
O
- 8

. * . Na A Wy -~ \ . AT
requirements of the Technlcal  pecilicati
Suth changes .

the

i'l\::luje.i i '..
Addendum moddl
) e o

NOTICE TO ALL BIDDERS
ADDENDUM NO, |
TO
SPECIFICATION S-2299+-4
FOR
DESIGN, FURNISHING, ERECTION
'ESTING OF THE

A
2

D

REACTCR DRYWELL AND SUPPRESSION

HMAMBER ~ONTAINMENT VESSEI
FOR
TERSEY CENTRAL POWER & [
OYSTER CREEK, NEW JER.

JENERAL ELECTRIC COMPANY

ATOMIC POWER EQUIPMENT DEPT.

L IFCORNIA

o ~O
GAN J \LJT‘.,

shall ve 1
same .eaning and lforce as il Tney

{ o' Ara 'ang alied

nad
rent . whenever
rticon ¢f & parasraph

’ 4 "
4 y
Ga ' aAWATip

. !
)
v e

ne




ADDENDUM NO,
. P
SPECIFICATION
[EEJ“ 'P)\.&u.zl J‘ F" \,;(’\ -.".\I.’
TEOTING OF THE
REACTOR DRYWELL KND 5 "mmi;l_(‘[.
""m CONT L.J\’m" VESSELS

ADDENDUM_C HANGES :

ADDENDUM KO, 2

PARAGRAFH 9 ) LOADS of the specificatior

evised in Addendum No. 3, f urther revsised to delete
reference to the Jet :: :o of 38,000 pounds, The
5,000 pound force on 0,09 sq. ft, 18 the onl

t. force on the closure read,

SPECIFICATION CHANOES:

e e e S e

PARAGRAPH 9 DESIGN LOADS

In Subparagraph 9.,1b, the 3rd sub-~sudparagrap!
delete the last sentence beginning "wWhere the shell
i8 not backed up ««+" and substitute the followling:

‘Where the shell
the primary stresses resultl
of loads shall not exceed O, .
)f the material at temperature. Howaver,
primary and secondary stresses shall be 1ir d t¢
three times the allowable stress values gliven in
Mble UCS-23, Section VIII, ASME Boller and Pressure
vessel Code.’

In Subparagraph 9.1b, the last sub-subparagraj

the Jet force on each 24 inch diameter downcomer pipe
ie revised from 16 kips to 21 kips,

PARAGRAPH 14 WELDING 'A TRESS RELIEF AND

-

In Subparagraph l4,le, 1 he second sentence
after the words: "applied ns h jords:

material

r

f |




PARAGRAPH 22 PROPOSAL FRICES

At the end of Subparagraph 22.3
Testl Alternate, add the following: This

Q%hdfﬁ"TﬁETUde the furniehing and cliosing

of a temporary 24 inch diameter opening in
the bottom of the drywell, drilled and tapped
for two 2 inch diameter holes for giout line
gonnectionse.”

price

PARAGRAPH 23 PROPOSAL DATA

Add the following subparagraph:

3.7 ™e maximum Jlameter of opening
in the drywell at each vent pipe
location consistant with no
reguirement for fleld strese
relief.

PARAGRAPH 24 DRAWING AND DATA REQUIREMENTS
Add the fcllowing subparagrapnt
4.1 In addition to drawings and
data required to be submitted

elsewhere in the specification
the Vendor shall also furnish:

a. A list of recommended spare parts.

., A ~ecommended acceptance test
procedure for testing the

opiration of the perscnnel
air lock coors

ry

Maintenance and operating
instructions for the persorve.

- 1~ ;
Al JOCK,

™e Vendor shall furnish to the Contractor,
l in the a8~

approximately one sq. ft, of materia
rolled thickness from each heat for additional
mat 1] tests by the Contractor.




DRAWINO CHANGES:

e . S

DRAWING SK-1404, Rev, 1

In Section F-F showing baffles in the
Suppression Chamber made of three (3) pairs of
strustural channels, add a continuous structural
member backing up each of the chisnnels shown,
the top three with 12WF27 beams with web horizontal,
the bottom three with 12 ineh, 20.7 pound channels
with wed horizontal. Connections to the Suppression
Chamber are to be designed for a net presgure on
the baffles of © pei,

Revise the load schedule to read as

BARTH-
STATIC QUAKE o JEMARKS _

Refuel ing Operation

I‘,""""l'l (yuee y"\'e) "'t'r-

ing Condition
pera

. ime O 1444
perating Lond

An additional 20K

applied to each beam (not

~

In Section C«C, delete the l¢
'PT" and substitute the load designation
places and P2, 10 places .

DRAWING SK-1405, Rev.

1 section D-D, add load designatic
the drywell wall at the ends of the radial
as follows: at the ends of pairs of beams 1/
legrees apart each beam to nave load designatior

o




"P7"; at the ends of pairs of beams 12 degrees
apart each beam to have load designation pe",

DRAWING SK-1406

The penetration schedule is revised as

(ollows:

NO. Quantit
X-21 Change qunn%PEF'?F%ﬁ 1 to &

X«32 Change quantity from 8 to 20
X33 Change quantity from & to 1
X=34 Change quantity from 4 to 1
X-37 Change quantity from 3 to 4

The following pene.cations are added to the
schedule:

No. antit Nozzle Nom, Dia.
e Q&.r___l fozzle fom. Dif. Pemarks

n: Drywell
X=60 7 e See Notes 1, 2
X~61 1 6" and 3
X-62 1 6"
X-63 2 12"

Detail A is revisged as follows:

a. Add a 2-1/2" diameter ocarbon steel
sleeve extending from the drywell plate to the
exterior face of concrete.

b, The horizontal pitch is revised from
3.3/4", B-1/4" to 5" and the vertical ritch 1s
revised from 3-1/4" to 5",
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SECTION ]
2ORM OF CONTRACT

™is asgreement, made and entered into

this  let day of 1964, b{ and
betwedn BUFn# &nhd Roe, Y ~Construotors,
nereinafter referred to as the Contractor , and
Chielg Iﬂ* ”ﬂ 'w %F‘I

WITNESSETH THAT, in consideraticn of the
convenants and agresments herein contained, to be
performed by the parties hereto and of the payments
horga?:rtor agreed to be made, it i mutually agreed
as followsl

1, ‘™e Subcontractor shall provide and furnish
a1l materialn, egquipment and labor end parform all the
work required to build, construct, oeu‘.nto and test
in & thorough and workmanlike manner sctor Orywell
and Suppression Chamber Cont n

TR accordan ne, €I5n8, proposal,
Oeneral Requirements, and other documents bound herewitn,
which are made part hereof as fully as if set out

nerein, and hereby become. a part of this Cuniract.

2, 1t is agreed and understood between the
parties hereto that the Subcontractor will accept
and the Contractor will pay for the work at the price or
prices stipulated in the Proposal dated June 30th, 1964,

and letter dated July 13th, 1964,"ENd a9 Pimbgg Aescribed
in Technical Prop.sal dated June lst, 1964,

grd payment shall be made at the time and in the manner
get footh in the General Requirements or as mutually
agreed upon,

3, The total cost of all the work to be
yerformed under these Contract decuments shall be Ore Mill,
our Hundred Pifty-two Thousand®®essen,))arg o

v 1,482,000,00).

4, The Subcontractor agrees to commence
wor.. ten (10) days after notification of award of
tris sontract and complete by September 1lst, 1965
it the rate and srder ¢l srogress required by the
irsroved CPM Sehedule,




5, The time of completion of the parts
a8 well a8 the whole of the work is of the sRsENOé
of the Centract and shovid the Suboontractor neglect,
refuse or fail to oomplete any phase of the wor to
ve done under the Contraot within the time nerein
agresd upon, after adding all extensions of tinme
granted by the Contractor, then in that event
the Contracto: shall have srd is hereby given the
right to initiate any ary all remediel potions
ap provided fer in the General Fesuirements.,

£. The Subcontraotor agrees to prooesd
with minor additions or alterations when direoted
by the Contractor on the pasis of direct labdbor
and materisl cost to the Subcortractor plus overhesd
of 15 & and profit of _10 _#%.

IN WITNESS WHEREBOF, the said parties

nereunto have hereto set their hands and affixed
their seals the day and year first above written.

(SEAL) BURNS AND ROE, My,
Engineers and Copstrustors
1 -
ATTEST By v &G x('a L
/ LS ‘ )
/ Al Ll TSl yeer D sl 7
. ; 'y 4
SEAL )

AAAAAA

See wroime  Auiremrarre )

Title gammearicde  Caupom.
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1, &, J. Keldon do hereby certily that | am the
Secretary of CHICAGO BRIDGE & IRON COMPANY, an lllinois corporation, and that as such o cer |
am duly suthorized to make this certificate in behalfl of that corporation.

| further certify that a meeting of the Board of Directors of Chicago Bridge & lran Company
was duly called and wes held in accordance with the byslav s of that corporation on February 25, 164,

and at that meeting a quorum was present throughout the meeting and the following resolution was unanie

mously adopted:

RESOLVED, that any one of the following, namely, the
Chairmen o! the Board orthe President or any VicesPresident
of tne Chicago Bridge & lron Company, or any district cone
tracting manager of contracting engineer heretofore or here.
after appeinted by the Chicago Bridge & lron Company, shall
be and he is hereby authorized to sign in the name and on
behall of Chicago Bridge & lron Company bids, proposals,
bonds and contracts for materials to be furnished or work to
be done by the Chicage Bridge & Iron Company and also to
sign other documents required in connection therewith,

| further cenify that the foregoing resolution is in full force and effect and that

__MLLM 5 8 veeespreswanis district contracting manager of
Chicago Bridge & lron Company and
Laul B, Orcasmann. 18 0 CONTACLINE CORINEET | BRI Cnn HEOL MM <M Me B0

of Chicago Bridge & lron Company.
This certificate shall remain in full force and effect for ninety davs from the date 11 Lears,
unless sooner revoked, but ro such revocation shall be effective as to anvone dealing with any individual
named in this certificate in reliance hereon unless written notice of such revocation has been received
by the person 8o relying on this certificate.
IN WITNESS WHEREOF, | have hereunto set my hand and the seal of Chicago Bridge & lron
Company this ehtn day of July -

REV bt
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2. DRAWINGS

The below listed drawings form & part of
this specification and are intended to describe
design conditions only, details in such srvas as
vessel support shall be as required to suit the
Vendor's design.

Drawing No. Title

SK-1404 Reactor Building - Containment
Vessels - Sections and Details

SK=1408 Reactor Building - Containment
Vessels - Plans and Details

SK-1406 Reactor Building - Containment
Vessels - Penetrations

SK=1410 3ite Plan

3 APPLICABLE PUBLICATIONS

The following publications of the issues
listed below but referred to thereafter by basic
designation only, form a part of this specificetion
to the extent indicated by the refsrences thereto:

3.1 American Society of Mechanical Engineers

a, Boller and Pressure Vessel Code,
Sections VIII and IX, latest edition, with all
Applicable addenda; Nuclear Case Interpretations
1&70NS, 1271N, 1272N5 and other applicable case
interpretations.

b. Bdiler and Pressure Vessel Code,
Sectivn II, latest cdition with all applicable
addenda, for the following material specifications:

Number Title

SA-201 Carbon-Silicon Steel Plates of
Intermediate Tensile Ranges for
FPusion-welded Boilers and Other
Pressure Vessels

SA-212 High Tensile Strength Carbdon-
Silicon Steel Plates for Boilers
and Other Pressure Vessels

SA-300 Steel Plates for Pressure Vessels
for Service at Low Temperatures

Q.



e

eamless and wWelded
for Low Temperature

rred or Rolle? Carbon

1 OY teel Flanges, For
Fittings, and Valves ar
Parts for Low Temperature
ervice

Subsequent references in Liis
sification to "the Code"” shall be interprel
mean the ASME Boiler and Pressure Vesse

American &oOc ‘or Teeting and

Standards

Number

A6 Steel

Americun Institute of Steel

Specifice n for the Design, Fabri
tor, of Structu Steel for Bulldirgs.

Pederal Specif

N/mtef

™. P

M- P-8B6C Paint: Red-lLead-Base,
Ready-Mixed

Power

SSPC-8SP-¢ "ommercial Blast Cleaning

RESPONSIBILITY

& Vi

the design, procurement, fabrication, delivery,
erection, inspection, painting and testing of the

vessels and appurtenances and for compliance with
this specification, NO review, approval, inspection
or examination by tne Purchaser of drawings,
procedures, design, materials or fabrication sShall
relieva the Vendor of this responsibility prior

*n

to final acceptance of the work,

™e Vendor shall be entilvely responsible for




5.1 Description

The pressure vessels to be furnished
under this specification are to house the steam
generating system for a 515 MwWwe nuclear power
unit and are to contain, within the vesseln
and thelir interconnections, lethal substances
which may be released in the event of an operati
accident involving the nuclear steam system,

Due to the great potential hazard
to the envirens from radioactive material, the
highest degree of integrity is demanded of the
containment vessels throughout the entire life
of the plant, All portions and details subject
to pressure shall have at least as ;rolt A margin
of safety &8 the structure as a wnole,

"he drywell vessel to be furnished under
this specification will house the primery reactor
vessel, the reactor coclant recirculating lines
and pumps, the control rod drives and other
systems,

The suppression chamber vessel to be
furnished under this specification will provide
storage for a water pool to condenser steam
which may be released within the drywell in
the event of an operating accident., Steam and/or
water is to be conducted to the pool through the
aystem of Jjet deflectors, vents, header and
downcomer pipes, all to be furnished under thls
specification,

5.2 Principal Dimensions

a, Drywell

The drywell shall be a light-buld
shaped vessel with the sphericel porticon at the
bottom and with the top cylindrical portion closed
by a removable, flanged, hemispherical head. The
inside diameter of the sphere shall be 70 ft, O in.
and the inside diameter of the cylinder shall be
33 ft. 0 in. The height from the equator of the
gpnoro to the flange of the cylinder shall be 66 ft,

in.




The hemispherical top head shall
be {langed and of & type that can be easily opened,
Details shall be such that all bolts ere
permanently hinged to the drywell or nead and
arranged 80 that they may be tightened using an impact
wrench., A 15 inch diameter inspection cpenire shall
be provided in the head, The top head closure and
the inspection opening shall be made leak tight by
means »f double compression seals with connections
to permit leak testl by pressurizing the alr
gpace belween the seals,

b. Suppression Chamber

T™he suppression chamber shall
be in the general form of & torus; however, in
Yieu of furaishing a double cuirved surface, the
vessel may be made up of 20, or a greater multiple
of 10, mitered czl&ndricnl snctions, The major
diameter of the torus shall be 101 ft, O in,;
the minor diameter shall be 30 ft. O in., Baffles,
catwalk with ateel grating floor, and two 36
inch manholes with ladders to the catwalk shall
be provided as shown on the drawings, Manholes
shall ve flenged and bolted with a double comprescion
geal with connections to permit leax testing by
pressurizing the air space between the seals, Catwalk
shall be capable of supporting a live load of 50 pef,

e. Arrangement

The suppression chamber shall oe
centered in the 140 ft, sguare basement of the
Reactor Bullding with ite centerline at Elevation
minus 2 ft. 6 4in. Orade level at the bullding will be
at Elevatior 23 ft, C in, The vertical axes of the
drywell and torus shall coincide. The equator of
the spherical portion of the drywell shall be at
Elevation plus 37 ft. 3 in,

All required supports for the worl
of this contract shall be designed by the Vendor
and srull provide for movement due to expansion and
contraction and differential movement, All permarnent
supports other than concrete shall be furnished and
inatalled by the Vendor, It (s expected that the
drywell vessel will be supported on temporary columns
during erection; such columne, 4f used, shall be
properly braced and shall be removed by the Vendor
after the permanent foundaticn has been placed unlese
such supports include provision for movement of tne
vessel and clear the concrete bullding columns and
beams shown on the drawings,



vent ysten

The vent system interconnecting
the drywe and torus sha naist of vents
l between the drywell and a mmon header wated

within the suppression chamber, and downeomer

pipes {rom the header termineg g beldw the
norma.l water level Iin the ppresslon namber
i rder t f'n itate design and fadbricatior
5 vesse penetrations, t i intended that the
vents enetrate the ntainment vesse.s wit
vent ent e inee &Lt near 1 radis t Dot!
Ve e.s Al 1 t 4 L ¢
'ent 8
There sha he vents
equally spaced and uniformly 8 ped betweer
3 rywell and suppressior namber, Bzoh vent
sha have an inside diamete: ! it 6 1

'he diameter { the ventts t thz drywell ends
shall be increased as required t smmodate
et deflectors vered elsewhere in this

gpecification, ne or more ints, permanently
accessidble, shal be provided 1 each vent to
allow for relative movement due to expansior
and ntraction and other differential movements
» w! h may © r between the ntainment vessels
leader

™e nmon header {for the
vente 8! | be ir the genera forn f & torus; however,
n Jleu [ furnishing a aAouble rveq surlface, t!
neader may be made up of , Or A greater multiple
{ ; mitered indrica ections. ™e ma o}

4

the header torug sral he & il
the minor diameter shall be 4 [t 11

famet ey

» B pownoomers

There shall Le O downcomer
ipes arranged in pairs with & palirs equally spaced
n epch length of the header between vents so as ¢
obtain a spacing along the entire circumference of
the header as uniform as practicable,. Each downcomer
shall have an outside diameter ol 4 inches and a

inimum wall thickness of inct T™e downcomer
ipes shall terminate 4 | i below the water
evel in the suppression chamber when It ntains

il
r ;
) « 4T, I water.,

+
~




4, Su pports

All parts of the vent system
shall be adequately and permanently supported
as a part of the work of this contract.

5.3 Tolerance for Snells and Heads

The requiremente in Paragraph UG-H0
and UG-81 of the ASME Code shall be followed,
The average elevation of top head flange shall be
kept within + 3 inches of the theoretical elevation
and top flang® shall not deviate more than + 1/2 inch
from true horizontal plane. At no place shall the
location of the vertical centerline deviate more
than 3 inches from the theoretical location,

6. CODES

6.1 Pressure ‘‘sssels

The design, fabrication, erection and
vesting of the vessels shall conform to the require-
ments of the American Socilety of Mechanical Englineers
Boiler and Pressure Vessel Code, Section VIII, latest
edition and all applicable addenda; Nuclear Case
Interpretations 1270NS, 127IN, 1272N5 and all other
applicable case interpretations; and the laws,
rules and regulations of the State of New Jersey,
except as noted herein.

The completed vessels shall be Inspected
and marked by a recognized inspection agency
certifying that the requirements of the applicable
standards and codes heve been fulfilled, The
vessels shall be stamped with the ASME Boller and
;rea:?ro Vessel Code stamp in a permanently vislible

ocition,

6.2 Other

The design, fedrication and erection of
supports and bracing and like applications not
within the scope of the ASME Code shall conform to
the requirements of the Specification for the Design,
Fabricatior and Erection of Structural Steel
for Buildinge, latest edition, of the American Institute
of Steel Construction.
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7.8  Structural Jteel

Structural material [or supports
bracing and 1ike applications not within thre
scope of the ASME Code shall conform to ASTM
A36 unless otherwise approved.

7.6 Compressible Material

Compressible material will be [urnished
and applied by others to the exterior of the drywe!l
vessel to allow placement of concrete walls and mey
also be furnished and applied by others to the
interior of the drywell to provide separation velween
the vessel and a [ree standing concrete shell which
may be sonstructed within the drywell. The Bidder
shall specify with his bid one or more materiale
suitable for this purpose with the thicknesses
required to assure performance of the vessel in
accordance with the Vendor's des'gn and shall state
the loads transmitted to the surrounding corncrete.

T.7 Qasketing Materisl

fDaskets shell Le selected by the Vendor,
subject to approval and shall be inflatable or
solid or a combination of both, fabricated of
silicone or neoprene in continuous ringe Oaskete
shall have & guaranteed 1ife ¢f not less than 12
months. The sealing pressure on each gasket shall
be constant for the life of the gasket, Results of
tests performed by an approved testing laboratory
demonstrating tatisfactory performance of the
gaskets proposed for the required aervice conditions
shall be submitted.

§, DESIGN CONDITIONS

Load combinations to be considered in the deaign
shail include, but shall not necessarily be limited
to, those listed below. The loade listed are
described in the paragraph titled: DESIGN LOADS.

The enclosure shall be so designed that primary
membrane stresses rolultlng from the below listed
combinations of loads shall not exceed those permitted
by Code Case 1272N-5 except as otherwise specified
nerein,






¢, Normsl opereti.g condition at
A FYTErgE S( (COF

)

ne;

£

m ~N & W

Dead lowd of vessel and appurtenances

Gravity lcads from aquipment supporte

Oravity loed of compressible material

Loads due tn earthquake

Vent thruste

Restraint due to compressible noterial
Dead load on weldirg pads

Effect of unrelieved deflection under
temporary concrete loud gt

External pressure of ¢ psif \\
Live load on perecnnel air lock ‘\\.

Dead load of vesgel and appurtenances
gravity loeds from equipment supports
Oravity losd of compreansible materlal
Dead and live loads on welding pads

water load on water seal at top flange
of drywell

Loads Jue te earthquake

Effect of unralieved deflection
under te -orary concrete lopad

Restrai' .t due to compressible
material

Vent thrusts
External pressure cf 2 pnig

Live loacd on access opening.

11.
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b. Accident Cordition

The drywell and the vent system shall
be designed for an internal pressure of 62 psig
coincident with a temperature of 1759F and for an
internal pressure gf 35 psig coincident with a
remperature of 281°F, The drywell shell ana closure
nead shall be designed and ccnstructed to withstand
Jet forces of the following magnitudes in the
locations indicated from any direction within the
drywell:

Interior Area

ubjecte
Locu' ion Jet Force (Max) 0 _Jet Yorce
Spherical part
of drywell 566,000 pounds 3.14 sq., ft.
Cylinder and sphere
to cylinder transition 466,000 pounds 2.54 8q. ft.
Closure head 38,000 pounds 0.20 8q. ft.

The spherical and cylindrical parts
of the drywell will be backed up by reinforced
concrete with space for expansion material between
the outside of the drywell and the concrete.

Tre above listed Jet forces consist of
steam a..) or water at 300°F, maximum, The jet forces
1isted aprve do not occur simultaneously., However,

a Jet force shall be considered to occur coincident

with design iiternal pressure and a temperature of 150°F,
wher¢ t.ae drywell she"1 1s backed up by concrete it

may be assum>d that local ylelding will take place

but it shall be established that a rupture will not
occur, Where the shell i1s not backed up by concrete,

the stresses resulting from this combination of loads
shall not exceed 1-1/2 times the allowable stress

values given in paragraph UCS-23, Section VIII, ASME
Boiler and Pressure Vessel Code.

Consideration 1s being given to instal-
1ing a free standing concrete shell, by others, within
.he drywell, however, since the concrete shell may
or may not be constructed, the design of the drywell
vessel shall be for the more severe condition, with or
without the concrete shell.

14,



The suppression chamber shall be
jesigned for an internal pressure of 35 psig col
with the loads associated with the sorege of sup-
pression pool water increased in volume to 9l
ou, ft., & temperature of 150°F and a jet for
each 24 inch diameter downcomer pipe of 16 kip

G . Initial Test Condition

laad

<2 drywell and the vent aystenm
lower end of the downcomer pipes, shall
15 percent 1ir
of 62 psig at normal ambient temperature at
5f test., The base bid shall include initil
ting of tr~ crywell vessel without temporary
upports., The Bidder shall submit an alternate price
for performing the test while the vessel 18 on
temporarv supports, The auppression chamber, without
temporary supports, shall be subject to a test pressure
15 per cent in excess of 35 psig at normal amblent
temperature at the time of test with the specified
cu, ft. of water in the vessel.

Je e Gravity Loads

e
t
+
8

It 18 intended that the vertical load of
the primary reactor vessel, reactor support corcrete
and equipment within the drywell shall be supported
directly through the concrete £411 within the drywell
to continuous corcrete fill below the drywell except
ay otherwise shown or specified,

The Bidder shall state the extent of
concrete fill required below the drywell consistant
with this propossd vessel design and shall recommend
procedures to be followed in placing the supporting
concrete fi111 assuming "Two-Stage Construction” for
the base bid ard modifications, if any, for the
alternate bicl based on testing before placement of
supporting final concrete.

a., Oravity loades to be applied to
the drywell vessel Inciude:

1. The weight of the steel shell,
jet deflectors, vents and othar appurtenances,

2. Loads from equipment support
structural members as shown on the drawings.




3. An allowance for the compress’ble
material to be apnlied to the exterior and interior
of the vessel as recommended by the vendor (See
"Compressible Material" under the "MATERIALS"
paragraph of this specification).

“. The live load on the access
opening: 1l tons or i50 pef, whichever is the
more severe,

2. The live load shown on the drawings
for the depth of water on the water seal at the top
flange of the drywell with the drywell hemispherical
head removed,

6. The weight of contained air
during test,

-~

+ Dead and live loads described in
the paragraph titled "WELDING PADS" ,

©. A temporary load cdue to the
pressure of wet concrete to be placed directly
against the exterior compressible material attarhad
tO the exterior of the drywell and vents as shown
on the drawings. It is intended that the concrete
be placed at a rate of 18 inches in depth per hour.
It 18 estimated that this rate of placement will
result in a radial pres:'ire on the vessel of 250
psf. Consideration shall de iven to the residual
stressee due to the unrelleved deflection of the
vessel under this load, applied in successive three
foor high horizontal bands.

~
0. grav

ty loads to be applied to the
on_chamber Include:

1

i+ The weight of the steel shell
including baffles, catwalk, header, downcomers a .4
other shell appurtenances.

p The suppression peol water stored
in the vessel an specified above,

S« A temporary load of 200 paf on the
norizontal projected area of the vessel due to th
welght of wet concrete ana concrete forms to be
Supported from the vessel during the construction of
the floor above, The ASME Code allowable stresses
mMiy be increased by 33 percent for the combination of
this temporary load with other concurrent loads.

. The waight of contained alr during

test,




9,3 lateral Loads

a. Reactor pre-tension tie forces shown
on the drawings.

b, Wind lLoad

The drywell vessel which will be
exposed above grade prior to construction of the
Reactor Building shall be designed for wind loads on
the projected area of the circular shape in accordance
with tnhe height zones below in combination with other
loads applicable during this stage with stresses
limited to 133% of the ASME Code allowable stresses,.

Height above grade (ft.) Wind Load (psf)

0 -« 30 15
30 - 50 18
Over 50 24

¢, Penetrations

The Vendor will be advised of lateral
loads at the blanked off vessel penetrations at a
later date. The Vendor shall, as a part of the work
of this contract, irvestigate the effect of these
10ads on the vessels., Modifications to the penetrations
or vessels indicated by this investigation to be
required will be made at the expense of the Purchaser,
or loads will be reduced to permissible values 8O
that vessel or penetration modifications will not pe
reguired.

d. Alternate provision for lateral loads:

The Bidder's base bid for the work
shall include provision for reeisting all lateral
loads in the design of the vessels., The Bidder may
also submit an alternate bid on the basis of making
provision for transferring lateral loads through
the drywell vessel to the concrete structure surrounding
the drywell.

17.



9.4 Earthquake Loads

A latersl force egqual to 22 per cent,
and a vertical force equal to 10 per cent of
the permanent gravity load shall he assumed as
acting simultaneously with each other and shall
be taken cvoncurrently with permanent gravity
loads, accidsant pressure conditions and other
lateral loads due to earthquake shown on the
drawings, Design strseses under this condition shall
not exceed the ASME Code allowadle streases.

10, EQUIPMENT HATCH AND PERSONNEL AIR LOCK

T™e personnel alr lock shall be built into
the equipment hatch cover as indicated on the
drawings to utilize a common opening in the
drywell vessel,

10 .1

10.1 Equipment Hatch

One 10 ft., diameter egquipment access
opening with flanged and bolted cover corntaining
an integral personnel lock shall be provided,
The closure shall be made leak tight by means of
a double compression seal with connections arranged
t0 permit legk testing by pressurizing the alr space
between the seale, Bolts shall be fastened in such
& way that they swing clear of the head after the
nuts are loosened., The barrel of the hatch shall
nut project more than 1 ft, O in., inside the
drywell and shall be sufficient in length to clear
the concrete wall outside and to provide space for
the personnel air lock., A removable floor made up of
steel shapes and piate shall be provided within the
full length of the barrel at an elevation to allow a
6 foot clear wldth at the floor surface., The floor
shall be capable of supporting a uniform live load
of 150 psf ard, non-currently, four wheel loads of
5.5 kips each spaced at 3 ft.. on center in each
direction. The removable floor shall be made up of
gsections welghing not mare than 100 1bs, each.

If the barrel of the hatch cannot be
supported entirely by the drywell shell without
excessive reinforcement, it may be supported at its
outer end by an auxiliary support. Such support
shall be so designed that it will not restrain the
movement of the lock or containment vessel and shall
have provisions for adjustment to account for relative
horizontal and vertical motions,
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™ere shall be a positive indication outside
the lock at each door showing whether the opposite
door is open or closed and whether ite valve 18 open
or

1imit switches shall Dbe
ve**tel; whetner either or oboth
or closed, The Purchaser

have nozzles installed,
ire tes:iut of lock at any time
operation of the

penetrations and nozzles
switoh circuits, telephone

The agsembly of ti lock and the equipment
hatech cover shall be provic {th wheels and shall
be installed on tracks in such a manner that the
assembly may be r:ll d ¢l the barrel of the
hatch Attachments shall D rovided for 1ifting

>
handling the 5559"*‘"
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In general the minimum center tO center distance
between any two penetrations shall be twice the
average diameter of the finished openings in the shell
except as otherwise shown on the drawings.

Vendor shall design, furnish and install
suitable temporary caps f:r use during the pressure
and leakage rate tests, Aflter completion of specified
overload pressure and ‘eaw rate tests, ‘apa, except
where Q*e*'flcaA‘, noted to remain, shall be removed
and nozzles shall be prepared for we‘*‘”x as approved

]
Dy the Purchaser.,




The Jesign and construction of all shell
penetrations, any permanent covers therefcre,
and reinforcement around such openings and penetrations
shall comply with the ASME Code as a minimum requirement .

12, JET DEFLECTORS

A Jet deflector similar to that indicated on
the drawings or other approved means of deflecting
the jet force specified under the Paragraph: DESIGN
LOADS, shall be furnished and installed at the drywell
end of each vent, The baffle or deflector shall
provide a minimum clear area equal to approximately
150 per cent of the vent area. Working stress in
the deflector members may be the minimum yleld stress
for the material used. It is intended that the
enlargement of the vents to accommodate the deflectors
be held to the minimum consistant with providing the
specified clear area through and/or around the deflectors
such that field stress relief at the drywell vent
and hateh reinforcements will not be required. In
order to provide the maximum working space within the
drywell, jet dellectors not occupying space within
the drywell are preferred. However, as a limit the
deflector shall project not more than 2 ft. O in.
into the drywell.

13, WELDING PADS

welding pads of SA-300 material shall be provided
on the inside of the containment sphere shoulders,
from the 30° parallel to the vertical cylinder wall,
These pads will be used by the Purchaser for the attach-
ment of temporary or permanent scaffolds, pipe hangers,
etc., Vendor shall advise the Purchaser of any precautions
or restrictions he believes should be observed Iin
performing this work, The pads shall be 8" diameter
of 3/8" minimum thickness and shall be spaced at
approximately 8 foot centers in each direction. Design
permanant load shall be 200# on each pad, with 800#
live load on eech of any two adjacent pads.

14, WELDING, STRESS RELIEF AND RADIOGRAPHY

14,1 QGeneral

A1l seam welds in the shell of the containment
vessels shall be of the double bevel butt type. All
butt Joints in any accessories subject to the Code shall
be of the double welded type or equivalent, and all tee

2l.



joirts shall be full penetration welds., Welding
details at nozzles shall be of an approved type.

All welds subject to the Code shall be radiographed
or otherwise examined in accordance with Code Case
1272N5. All mandatory provisions of the Code shall
be followed, and all recommended provisions shall

be followed where practical. All welders and welding
procedures shall be qualified in strict accordance
with and meet the requirements of Section IX of

the Code and of this specification.

In addition to these requirements:

a. The design, methods, and sequence
of welding shall be subject to the review and
aprroval of the Purchaser prior to performance
of welding.

b. Prior to welding, all protective
coatings, if present, shall be chemically or
mechanically removed from all areas within 2 inches
from a seam to be welded.

¢, In manual arc-welding the electrodes
shall be of the low-hydrogen type, and shall be
such that the physical and chemical properties of
the resulting welds shall meet the full requirements
of t?c physical and chemical properties of the base
metal.

d. All automatic welding shall be done
by the submerged arc process, and the welds shall
have physical and chemical properties that meet
the full requirements of the physical and chemical
properties of the base metal.

e. Preheat at 200°F minimum shall be
applied to all seams whose thickness exceeds 1-1/4"
regardless of surrounding air temperature. Preheat
at 100°F shall -e applied if the surrounding air
temperature falls below 40°F, The above requirements
are minimum and if the Bidder proposes to employ
more rigid practices he should describe the proposed
procedure in his bid.



14,2 Impact Testing

Test plates shall be made and tested
in acocordance with Paragraph UQ-84 of the ASME Code
as modified by Code Case 1317, emploring a test
temperature of O°F and using the same material and
thickness range as in the shell for each welding
pasition to be used in construction for:

a. Rach brand of Jlowehydrogen electrode
ts be used in construction.

b, Each combination of wire anda foux
for automatic welding to be used in construction,

Only those low-hydrogen electrodes
and combinations of wire and flux that produce welds
that at least meet the impact values of the parent
material as specified shall be permitted in the
construction,

14,3 Stress Relief

a. Any plate segment wholly containing
a penetration, nczzle, or solumn connection shall
be furnace stress relieved in the shop after insertion
of the penetration.

b. All large penetrations which must
necessarily intersect more than one shell plate
shall be stress relieved as follows: Any portion
of a penetration containing seams Joining metal
over 1-1/2" thick at the joint shall be furnace
stress relieved as a unit before welding into a
penetration assenpoly or into the shell.

14.4 Radiography

Vendor is completely responsible for all
radiography or ite equivalent, All shop welds shall
be radiographed in the shop. Vendor shall radio-
graphically examine all welds in those parts of the
work subject to the Code by methods complying with
Paragraph UW-51 of the Code. Any unsatisfactory
negatives shall be rejected and Vendor shall again
radiograph those portions of the work covered by

23.
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the unsatisfactory negatives until satisfactory
results are obtained, Vendor shall examine all
negatives and shall cut out, reweld and reradlio-
graph #ll welds which feil to meet the standards
of radiographic quality set forth in tha Code.
T™his procedure thall be followed until all such
welds satisfy the standards of the Code.

The radiographic film shall be fine
grain, high contrast, equivalent to Eastman
Kodak AA. Lead intensifying screens shall be
used., The {ilm density shall be within the range
of 1.5-2.5 as determined by either film dersilty
specimen or densitometer.

Welds on which it is not practical
to radiograph shall be examined for cracks by the
magnetic particle method of inspection in accordance
with Appendix VI of the Code.

All negatives and certified interpretations
thereof shall be submitted to the Purchaser for
further examination., Wwhere, in the Purchaser's
spinion, a question as to the quality of the negatives
or the work remains, he may require that any negatives
he deems unsatisfactory be repeated or any seams

he deems unsatisfactory removed, rewelded and
reradiographed.

- B

No acceptance by the Purchaser of the
radiographs or of the welds shall relieve, 1in any
manner, the responsibilities of Vendor.

15, DRAWINGS AND DESIGN CALCULATIONS

The Vendor shall prepare and submit for approval
all necessary calculations and design, plate layout
shop detail, and erection drawings, Plate layout
shall be submitted prior to ordering of material;
detail drawings for each phase of the work shall be
submitted before start of fabrication of that phase,
Preliminary design calculations shall be submitted
not later than submittal of the plate layout; final
calculations shall be submitted prior to start of
fabrication. Upon completion, the drawings shall
be revised as required to reflect as-bullt conditions
and shall be resubmitted.




16, PROCED'RES AND QUAI IFICATIONS

16,1 Welding

The Vendor shall prepare all welding
procedures and shall qualify all procedures and
welders in accordance with tne ASME Code. Qualified
procedures and welder qualifications shall be sub-
mitted for epproval before start of fabrication,

16.2 Stress Reliefl

Therma) stress relief shall be performed
as required by and in accordance with the ASME Code.
where strese relief in the shop is not practicable
the Vendor shall submit his proposed stress relief
procedure for approval.

17. INSPRCTION BY PURCHASER

T™e material and workmanship to be furnished
under this specification shall de subject to
inspection in the mill, shop and field by the
Purchaser. The Vendor shall provide sufficient
notice and shall make proper arrangements so that
the Purchaser may, at ris discretion, witness all
operations and tests,

18, MATERIAL TESTS

Certified copies of mill test reports of the
specified physical and chemical requirements for
each heat of the steel to be used in the work shall
be submitted before fabrication is started.

19, TESTING FOR LEAK AND PRESSURE TIGHTNESS

19,1 QGeneral

Pneunatic proof tests will be required to
demonat.ate the integrity of the containment vessel
and the vent system. The Vendor shall perform all
tests on the vessel and vent pipes as listed below.

T™e Vendor shall provide all personnel,
equipment and {nstruments necessary to perform and
record the tests, except filling of the suppression
chamber with water to the extent required for the
test condition will be done by others,
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pPressure decay in the containment
vessel shall be indicated by & manometer connected
petween the vessel and the reference system, Con-
sideration shall be taken of the temperature,
barometric pressure and humidity inaofar as they
affect the test results,

19,3 Eguipment for lLeakage Test

a. The gas-tight reference chamber system
shall be suitably located within the vessel to reflect
average internal air temperature. The reference
shamber system shall be checked by the Halide Leak
Detection Method at a pressure equal to the leak test
pressure. Material and wall thickness shall be such
as to minimize air temperature differences inside and
outside the chamber,

b. A differential water manometer shall
csonnect the reference chamber system and the vessel.
The line on the vessel side of the water manometer
shall be furnished with an open end mercury manometer
for determining pressure in the vessel. A barometer
for measuring outside pressure shall be provided,

e. In order to account for temperature
effects, thermcaouples shall be attached to the
reference chambers and to the inside of the vessels
and vent system, Calibrated temperature indicators
for these thermocouples shall be provided, as well
as two (2) thermometers for measuring the ambient
outside temperature at the tup and bottom of the
drywell vessel., A minimum accuracy of one quarter
on one degree Fahrenneit is required for all temperature
measuring devices,

d. A recording air hygrometer shall be
placed within the vessel to provide relative humidity
information.

e. Leakproof stuffing boxes shall be
provided for all lines passing through walls of the
drywell vessel,

19,4 Review of leakage Test Results

The Purchaser, or his designated
representative, shall review the data immediately
after each test to:

a. Determine the adequacy of the test

b. Authorize termination or continuation
of the test as required,
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Safety Precautions

Prior to the performance of the proof test,
an area around the vessel and vent pipes shall be
cleared of all persons by the Purchaser and the
Vendor, and during the performan;o of such test only
such persons shall be allowed within the area as
shall be mutually agreed upon,

SURFACE PREPARATION AND PRIMING

1 1%

20.1 1l surfaces shall be cleaned, All ot:,
grease, dirt, loose rust, loose mil! scele, and her
foreign substances shall be removed. The rcmova;
of ¢1l1 and grease shall be accomplished before
mechanical c¢leaninz is started, using mineral spirits
or other paraf!‘n free so‘vente having a flash point
nigher than 100¥F, Clean cloths and clean fluids
shall h used to avoid leaving a film of greasy
residue., The use of chipping tools which produce
cuts, burs, and other forms of excessive roughnessa
will not be permitted.

a. The areas described below shall

recelve one shop coat of Amercoat Corporation Dimetcote
#4 or other approved primer which is compatidble with
finish paint consisting of either Cardboline Company
Phenoline 300" or Amercoat Corporation "Amercoat #66".
Surface preparation and application shall be in
accordance with the paint manufacturer's recommendations,
AS a minimum, the steel shall be blast cleaned in
accordance with Stesel Structures Painting
Council Specification SSPC-3PS for Commerc 1u- Blast
Cleaning. Surfaces to be primed in the above manner
are the interior surlaces of the drywell, tn:luding

et deflectors, above the concrete floor, the exterior

of the drywell above the water seal support bracket,
the :hteriar surfaces of the torus and interior and
exterior surfaces of downcomers and header, interior
surface of the vent and the exterlor surface of th

' &
- v - ) - - :1
= e LI corus .

b, The interlor surface of the drywell
:c‘wu elevation plus 12 ft. 3 in, and the exteri
3 '‘ace of the drywell in direct contact with
[ 1 support concrete shall not be painted.

na

~

¢. All other surfaces of the dr rwell,

the torus and the vent pipes shall be wire rushed in
.:csrﬂah-e with SSPC-SP3 and, after cleani nb, given
one coat of primer conforming to TT-P-86¢ 86 1 or
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20.2 After erection and testing, all fiel«
welds and abraded places on the shop palnt sh 11 be
prepared and painted as specified above.

21, SITE CONDITIONS AND SCHEDULE

———— ————————— S ——————— O —— e —— —
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21.1 All work required by thete a&p
be conpleted not later than septem
acocordance with the schedule to ©
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Vendor, as approved, in accorcance
Conditicons.,
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torage and field fabrication area at
1 be made available to the Vendo
l _’"("L’ .
21.3 'The building site with foundation mat
an”. basement walles constructed to the extent indicated

~a the drawings will be made aveilable to the Vendor
March 1, 1965.

21.4 Foundations and anchors as required for
the Vendor's erection equipment, and as approved
the Purchaser, will be completed by the Purchaser
December 15, 1964, provided complete information
regarding the Vendor's requirements is submitted
to the Purchaser not later than August 1, 1964,
T™.e Vendor will not be permitted access to the
excavated area for concurrent construction of the

mMm

', G, Building Foundation by others.

22. PROPOSAL PRICES

22,1 Base Bid: The Bidder shall submit a
lump sum price lor all the work as specified
using steel conforming to ASME SA201 B and SA300,

52.2 Material Alternate: The Bidder shall
submit & lump sum to be deducted from or added to
the base bid for all the work as specified using
steel conforming to ASME SA212 B and SA300.

22.3 Testing Alternate: The Bidder shall submit
a lump sum price to be added to or deducted from the
base vid for performing overload pressure test and
leak rate test of the drywell vessel while the vessel
is on temporary supports in lieu of testing on permanent
foundations as specified for the base bid,




22.4 Dimension Alternate: The Bidder shall
submit a single 1ump sum price to be added to or
deducted from the base bid for a change in the
diameter of the spherical portion of the drywell
vessel of 2 ft, O in,

2.5 Alternate Method of Supporti Internal
oncentrate ads: e er may, a

his option, Submit & Jump sum price to be added
to or deducted from the base bid for making pro-
vision for transferring concentrated vertical and/cr
horizontal loads to the concrete surrounding the
drywell, in lieu of resisting these loads by the
drywell vessel.

22.6 Vendor's Alternate: The above prices
shall be for the work in accordance with this
specification and the drawings including such amend-
ments or revisions as may be issued by the Purchaser
durinz the bidding period. Changes or clarifications
necessary to the submittal of the required prices
shall be brought to the attention of the Purchaser
in sufficient time for the issuance of an amendment
or revision.

The Bidder may propose other changes,
however, such other changes shall be submitted as
alternate bid prices accompanied by a complete
description of the change and not as exceptions
to the bid items listed herein.

22,7 Pinal Leak Rate Test Prices: The Didder
shall submi¥ prices for perlorming TTrnal leak rate
tests on drywell and suppression chamber vessels in
accordance with the requirement: specified hereln
for initial leak rate test, except that halogen shall
not be used, starting on or about April 1, 1967,
as follows:

a. A per diem rate for all required
personnel and equipment and

b. A lump sum price for all other costs
associated with performance of the tests,

22.8 Penetrations Unit Prices: All penetrations
shown on the drawings shall Pe included in the lump
sum price for the work. 1In addition, the Bidder shall
submit a price or prices for each added or deleted
penetration of each size shown on the penetration
schedule; additional penetrations will be located at

30,



a minimum center to center distance [(rom any trher
penetration of twice the average d'ametor. For
penetrations of such size that cost would be affected
by the status ‘ work, the Bidder shall ;
additional | dentif i1 as to w'en,
the progress ¢ wor h pri in

ey

Prices

a pid
48 V4l,

rvéll due toO exp
nder the specified

e transmitted to
nsi
loads,

proposed personnel alr lonk
soncrete structure by others.

iate at which the Purchaser may
furnish final locations of penetrations without
ielaying the scheduled progress of the worik.
23,5 7“”ceﬁtrated vertical and/or
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internal loads proposed to be transferre1
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Diamete

ree flow area provided

Clearance between deflector
envelope and concrete dbeams

and columns shown on the drawings
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